








MANUAL  OF  TROPICAL  MEDICINE 



Digitized  by  the  Internet  Arcliive 

in  2015 

littps://archive.org/details/b21 351521 



MANUAL 

OF 

TROPICAL  MEDICI
NE 

BY 

ALDO  CASTELLANl 

M.D.  (Florence)  ;  Privat-Docent  (Naples) 

DIRECTOR  OF  THE  CLINIQUE  FOR  TROPICAL  DISEASES,  CEYLON  ;    PHYSICIAN,  SEAMEN'S  WARD 
GENERAL   HOSPITAL,    COLOMBO  ;    PROFESSOR  OF   TROPICAL   MEDICINE   AND  LECTURER 

ON  DERMATOLOGY,  CEYLON  JIEDICAL  COLLEGE  ;  MEMBER  OF  THE  ROYAL 
SOCIETY'S  COMMISSION  ON  SLEEPING  SICKNESS  IN  UGANDA, 

1902-1903 

AND 

ALBERT  J.  CHALMERS 

M.D.  (Vic.  &  Liv.)  ;  F.R.C.S.  (Eng.);  D.P.H.  (Cam.) 

DIRECTOR,  WELLCOME  TROPICAL  RESEARCH  LABORATORIES,  KHARTOUM  ;    CEYLON  MEDICAL 
SERVICE,  IQOI-igit;    holt  fellow,  university  COLLEGE,  LIVERPOOL,   l8yO  ; 

MEDICAL  OFFICER,  GOLD  COAST  COLONY, 

UNIVERSITY 

LONDON 

BAILLIERE,   TINDALL   AND  COX 

8,  HENRIETTA  STREpT,  COVENT  GARDEN 1913 

[Alt  riglils  reserved2 





PLEASE  BO  m 

mm  FRor 
1 

fIcbiCfttiou 
TO 

SIR   PATRICK  MANSON 

G.C.M.G.,  M.D.,  LL.D.,  F.R.C.P.,  F.R.S. 

THE  FOUNDER  OF  SCIENTIFIC  TROPICAL  MEDICINE 





PREFACE  TO  THE  SECOND
  EDITION 

The  first  edition  of  this  manual  having  be
en  exhausted,  we  have 

revised  most  of  the  chapters,  and  have  added
  to  the  letterpress  and 

somewhat  extensively  to  the  illustrations
. 

As  far  as  possible  we  have  endeavoured  to  b
enefit  by  the  kind 

criticisms  which  we  have  received,  as  some  of  the
  new  chapters  will 

indicate,  but  we  are  painfully  aware  of  the  gr
eat  possibihties  of 

error,  clerical  and  otherwise,  in  a  work  of  this  natu
re,  and  we  crave 

the  kind  indulgence  of  the  reader  for  such  as  may  be  f
ound. 

We  desire  to  record  our  grateful  appreciation  of  the  k
ind  help 

received  from  Colonel  Sir  William  Leishman,  Sir  Ronald 
 Ross,  Dr. 

Leiper,  Dr.  G.  C.  Low,  Dr.  Sambon,  Mr.  Austen,  Professor 
 Splendore, 

Professor  NuttaU,  Mr.  Canthe,  Dr.  Ernest  Black,  Dr.  Keat
ing, 

Dr.  Chagas,  Dr.  Vianna,  Dr.  Fantham,  Professor  Stephens
,  Dr. 

Bulloch,  Dr.  E.  H.  Ross,  Mr.  Wellcome,  Professor  Mesnil,  Prof
essor 

Pinoy,  Professor  Brumpt!  Professor  Newstead,  Professor  Te
rni, 

Dr.  Sehgmann,  Professor  Pittaluga,  Dr.  MacLeod,  Professor  C.  J. 

Martin,  Dr.  Cranston  Low,  Dr.  Bell,  Dr.  Child,  Dr.  Basile,  Mr. 

Burgess,  Dr.  Nell,  and  Dr.  Distaso. 

We  also  desire  to  express  our  indebtedness  to  the  authorities  of 

the  Royal  Society,  the  India  Office,  the  British  Medical  Journal, 

the  Lancet,  the  Centralhlatt  fiir  Bakteriologie ;  to  Messrs.  Hutchinson 

and  Co.,  Messrs.  Bale,  Sons,  and  Danielsson,  and  Messrs.  Cassell 

and  Co.,  for  kind  permission  to  copy  some  of  their  illustrations. 

It  gives  us  much  pleasure  to  thank  our  talented  artist,  Mr.  Terzi, 

for  the  able  manner  in  which  he  has  executed  the  new  illustrations. 

We  also  acknowledge  with  much  appreciation  the  skill  with  which 

Mr.  M.  J.  de  Silva  has  executed  the  photographs  of  the  skin  diseases. 

We  again  offer  our  pubhshers,  Messrs.  BaiUiere,  Tindall,  and  Cox, 

our  thanks  for  their  continued  kindness  and  courtesy. 

London, 
March,  1913. 

ALDO  CASTELLANI. 

ALBERT  J.  CHALMERS. 
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PREFACE  TO  THE  FIRST  EDITION 

This  book  is  an  attempt  to  describe  the  knowledge  which  we  have 

found  necessary  to  acquire  and  use  during  our  work  in  Tropica
l 

Africa  and  Asia.  We  are  well  aware  how  difficult  it  is  to  discover 

one's  own  omissions  and  mistakes,  and  for  such  as  may  be  found 

in  this  work  we  ask  the  indulgence  of  the  reader. 

An  attempt  has  been  made  to  keep  the  book  as  small  as  possible, 

but  at  the  same  time  to  describe,  however  briefly,  the  many  subjects 

with  which  we  have  found  it  necessary  to  be  acquainted.    In  order 

to  attain  this  object,  we  have  omitted  all  reference  to  practical 

laboratory  methods,  as  such  can  rgadily  be  obtained  in  the  excellent 

works  of  Daniels  and  Staunton,  or  Stephens  and  Christophers. 

Similarly,  detailed  descriptions  of  bacteria  have  not  been  included, 

as  they  are  contained  in  any  of  the  modern  textbooks  on  bacteri- 

ology, such  as  those  by  Muir  and  Ritchie,  by  Hewlett,  or  by  Stitt, 

one  of  which  should  be  in  the  possession  of  every  practitioner  work- 

ing in  the  Tropics.    Notwithstanding  our  desire  for  brevity,  we  have 

considered  it  advisable  in  a  few  instances  to  repeat  our  descriptions 

of  parasites  in  the  clinical  portion  of  the  work.    This,  however,  has 

only  been  done  when  such  descriptions  were  necessary,  in  order  to 

give  the  reader  a  clear  general  account  of  the  disease. 

In  the  CUnical  Section  we  have  given  importance  to  the  descrip- 

tions of  treatment,  going  into  details,  which  some  may  think  super- 
fluous ;  but  we  know  by  experience  that  these  details  as  regards 

dosage,  modes  of  administration,  etc.,  are  required  by  the  practi- 
tioner working  in  the  Tropics,  who  often  has  no  opportunity  of 

consulting  books  on  therapeutics  and  materia  medica. 

We  desire  to  acknowledge  gratefully  the  sympathy  shown  to  us 

by  the  officials  of  the  Colonial  Office  in  London  during  the  prepara- 
tion of  this  work. 

We  are  indebted  to  Sir  Hugh  Clifford,  K.C.M.G.,  Sir  Allan  Perry, 

M.D.,  Dr.  Sambon,  Dr.  WiUey,  Mr.  Green,  Miss  Robertson,  Mr.  Bar- 

nard, Mr.  Browning,  and  Mr,  Drieberg,  for  reading  certain  portions 

of  the  proofs,  and  for  kindly  lending  us  specimens  and  illustrations. 
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It  gives  us  great  pleasure  to  express  our  thanks  to  our  artists, 

Mr.  Terzi  and  Mr.  M.  J.  de  Silva,  for  the  skill  with  which  they  have 
executed  the  drawings.  Though  a  large  number  of  these  are 

original,  still  we  have  been  compelled  in  order  to  illustrate  the  work 

fully  to  draw  upon  the  generosity  of  a  number  of  authors  and 
publishers.  We  desire  to  state  how  much  we  are  indebted  to  the 

kindness  of  these  gentlemen  in  allowing  us  to  redraw  their  originals 

— a  task  which  has  been  performed  as  carefully  as  possible,  and  it 
is  hoped  that  no  error  has  in  any  way  crept  in. 

It  is  our  desire  to  acknowledge  in  the  fullest  manner  the  source 

of  these  copied  drawings,  and  if  any  omission  is  found  it  is  purely 
accidental.  We  are  especially  indebted  to  Professor  Looss,  of 

Cairo,  who  with  the  greatest  generosity  offered  us  his  valuable 

original  drawings  of  worms  ;  to  Professor  NuttaU,  many  of  whose 

drawings  of  mosquitoes  and  ticks  have  been  used  ;  to  Mr.  Austen 
and  the  Trustees  of  the  British  Museum  for  several  illustrations  of 

mosquitoes  and  flies  ;  to  Professor  Ross  for  permission  to  copy 

certain  drawings  from  the  publications  of  the  Liverpool  School  of 

Tropical  Medicine  ;  and  to  Professor  R.  Blanchard,  Professor  Hart- 
mann.  Professor  Fiilleborn,  the  Honourable  Charles  Rothschild,  Dr. 

Lesage,  Dr.  Rodewald,  and  Dr.  Neveu-Lemaire,  for  permission  to 
use  some  of  their  valuable  drawings. 

We  have  also  to  thank  Colonel  Sir  WiUiam  Leishman,  the  Honour- 

able Mr.  Warren,  C.M.G.  (Surveyor-General  of  Ceylon),  Professor 
Grassi,  Dr.  C.  Mense,  Colonel  Giles,  Captain  Christophers,  Captain 

Craig,  Captain  Patton,  Mr.  Fantham,  and  Mr.  Dobell,  for  kind 

permission  to  utilize  their  illustrations. 

We  have  also  to  aclaaowledge  the  kindness  of  the  authorities  of 

the  Royal  Society,  and  of  the  Hygiene  Laboratory  of  the  Public 

Health  and  Marine  Hospital  Service  of  the  United  States,  as  well 

as  the  Editors  of  the  Archiv  fur  Schiffs-  und  Tropen-Hygiene,  of  the 

Lancet,  of  the  British  Medical  Journal,  of  the  Archiv  f  ur  Protisten- 

kunde,  of  the  Quarterly  Journal  of  Microscopical  Science,  of  the 

American  Journal  of  Medical  Sciences,  of  the  Journal  of  Hygiene, 

and  of  the  Journal  of  Parasitology,  in  allowing  us  to  copy  certain 

prints. 

Finally,  we  desire  to  acknowledge  the  constant  kindness  and 

courtesy  of  our  publishers,  Messrs.  Bailliere,  Tindall,  and  Cox. 

ALDO  CASTELLANI. 

ALBERT  J.  CHALMERS. Colombo,  Ceylon. 

April,  1910. 
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CHAPTER  I 

ERRATA. 

Page  vii,  in  Preface  et  seq.,  for  "Keating  "  read  "  Keatinge." 
23,  line  16  from  the  bottom, /or  "Da  Orta,  W.  G."  read  "W.  G."only. 
27,  line  25  from  the  top,  for  "  Haeser  "  read  "Hirsch." 
50,  last  line,  for  "  Gubbi  "  read  "  Gabbi." 

,,    256,  last  two  paragraphs  of  nomenclature,  for  "  Loshia,"  "  loshial,"  and 
"  Loshiasis  "  read  "  Loschia,"  "  loschial,"  and  "  Loschiasis." 

,,     311,  line  II  from  the  bottom,  for  "  Ranke  "  read  "  Ranken." 

,,     321,  line  23  from  the  top,  for  "  type  genus  "  read  "  type  species." 
,,    332,  lines  9  and  11  from  the  top,  for  "  mesozoite  "  read  "  merozoite." 

,,    403,  line  3  from  the  bottom, /or  "  granules  spreading"  read  "granule 

shedding." 
,,    424,  line  10  from  the  bottom,  for  "  louse"  read  "  mite." 
.,    442,  Prowazek  in  the  heading  Chlamydozoa  Prowazek  should  be  in 

roman  type. 

,,    626,  delete  the  words  "the  last  tarsal  joint  is"  under  the  heading 
Tyroglyphidae. 

,.   1281,  line  16  from  the  top,  for  "  CEstris  "  read  "  CEstrus." 
,,  1300,  heading  of  second  paragraph  et  scq.,  for  "  Daraineasis "  read 

"  Davaineasis." 
INDEX. 

,,  1692,  reference  for  "Leishmaniasis,  Indian  oro-pharyngeal"  should  be 
page  "  1559." 

,,   17 10,  references  for  "  Rhinosporidiosis  "  should  be  pages  "  1268,  1273." 
,,   1719,  omit  reference  to  page  "  979"  in  "  Trichomonas  vaginalis." 
„   1729,  reference  for  "  Chamberlain,  Joseph  "  should  be  only  page  "  21." 
,.   1729,  insert  "Chamberlain  (Philippine  Islands),  89,  loi,  1055,  1213,  1225." 

Another  means  of  prognosis  of  great  importance  is  the  horoscope,  which ^^^^  «^hild  soon  after  birth,  and  is  written  on  a  palm-leaf 
rom  It  the  influence  of  the  planets  with  regard  to  good  or  evil  on  the  individual 
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CHAPTER  I 

THE  HISTORY  OF  TROPICAL  MEDICINE 

Primitive  knowledge — Accadia — China — Japan — America — Foundations  of 
medicine — Indian  medicine — Egyptian  medicine — ^Jewish  medicine — 
Grecian  medicine — Alexandrian  medicine — Graeco-Roman  medicine — 
Arabian  medicine — Modern  medicine — -Discovery  of  cinchona-bark — 
Beginniiigs  of  modern  tropical  medicine — Helminthology — The  micro- 

scope— Bacteriology — Parasitic  protozoa — Insects  and  disease — Poisons 
— Physical  conditions — Clinical  medicine,  surgery,  hygiene,  etc. — Un- 

known diseases — Cosmopohtan  diseases — Schools  of  tropical  medicine — 
Modern  journals — Special  works  on  tropical  medicine — References. 

Primitive  Knowledge. — Primitive  peoples  from  the  earliest  times 
had  some  knowledge  of  medicine,  but  they  did  not  understand  the 

phenomena  of  disease,  which  they  attributed  to  supernatural 
causes,  generally  to  evil  or  offended  spirits.  Hence,  in  order  to 

cure  their  ailments,  it  was  natural  that  they  should  seek  to  pro- 
pitiate these  spirits  ;  and  accordingly  we  find  that  the  medicine 

of  primitive  peoples  was  part  of  their  rehgion,  and  was  administered 

by  their  witch-doctors,  fetishmen,  and  priests. 
This  primitive  condition  is  still  met  with  in  many  parts  of  the 

tropical  world.  Thus,  on  approaching  a  West  African  village,  httle 
images  will  be  found  on  the  roadside  with  offerings,  which  are  often 

to  make  '  ju-ju  '  against  some  disease — e.g.,  smallpox — which,  in  the guise  of  a  mahgnant  spirit,  might  otherwise  enter  the  village. 
Among  native  peoples  will  be  found  many  curious  medical,  sur- 

gical, and  obstetrical  practices  which  are  very  interesting. 

In  Ceylon  the  superstitions  are  quite  as  elaborate  as  in  "West  Africa,  if  not more  so.  Pestilences  are  considered  to  be  punishments  on  the  people  for 
wickedness,  and  to  be  brought  about  by  the  conjunction  of  Saturn  and  Jupiter or  Saturn  and  Mars  in  Sagittarius. 

Every  illness  is  supposed  to  be  due  to  a  demon  or  to  the  '  evil  eye,'  and  it  is 
dangerous  for  a  sick  person  to  come  in  contact  with  an  unclean  person— the 
word  unclean'  being  used  in  the  BibUcal  sense— who  is  supposed  to  convey to  the  sick  man  a  '  killa  '—that  is  to  say,  a  something  which  increases  the seventy  of  the  illness.  When  a  person  is  ill,  every  trivial  incident  becomes 
ot  importance,  and  is  discussed  seriously  to  discover  whether  it  is  a  good  or bad  omen.  ° 

,  Another  means  of  prognosis  of  great  importance  is  the  horoscope,  which 
IS  generally  made  for  the  child  soon  after  birth,  and  is  written  on  a  palm-leaf 1  rom  It  the  influence  of  the  planets  with  regard  to  good  or  evil  on  the  individual 
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can  be  calculated.  If  the  influences  of  the  planets  are  unfavourable,  some- 
tiling  can  be  done  by  propitiatory  means.  In  times  of  pestilences,  when  the 
planets  are  contrary,  the  goddess  Pattini  can  still  intervene  and  avert  the 
epidemic  if  proper  devotion  is  paid  to  her. 

Charms  are  used  to  drive  out  the  evil  spirit,  or  devil-dancing  to  shame  or 
terrify  him  so  that  he  may  leave  the  body.  Once  out,  amulets  are  used  to 

prevent  his  re-entry,  and  '  pirit,'  or  the  repetition  of  meritorious  verses  by 
priests,  is  also  adopted. 

Before  any  medicine  can  be  administei-ed,  the  position  of  the  '  kalawa,'  or 
vital  spot,  must  be  ascertained.  This  spot  moves  all  over  the  body  in  regular 
succession,  occurring  in  different  parts  in  different  phases  of  the  moon.  Its 
position  must  be  correctly  calculated,  and  it  will  then  be  seen  whether  it  is 

safe  or  othei-wise  to  administer  certain  drugs.  Another  important  matter  is 
the  constitution  of  the  individual,  whether  it  is  inclined  to  be  inflammatory  or 
not,  and  the  person  must  be  dieted  so  as  to  counteract  the  baneful  effects  of 
the  constitution. 

During  pregnancy  care  is  taken  with  the  diet  and  to  avoid  unpleasant 
maternal  impressions,  and  many  curious  suppositions  are  coimected  with 

child-birth,  such  as  passing  the  woman's  body  through  a  hoop  in  order  to 
bring  about  an  easy  labour.  Great  fear  is  felt  lest  the  severed  cord  should 
be  drawn  up  into  the  uterus,  and  much  good  luck  is  associated  with  birth  in 
a  caul,  or  even  with  its  possession. 

Native  peoples  have  generally  a  good  knowledge  of  medical  and 

poisonous  plants  growing  in  their  vicinity,  and  it  is  well  for  the 

medical  man  living  in  the  tropics  to  remember  that  cinchona-bark 
Was  originally  simply  a  native  Ecuador  remedy,  and  that,  therefore, 
it  is  not  advisable  to  entirely  despise  popular  drugs. 

The  earliest  medicine,  like  that  of  certain  races  at  the  present 

time,  was  largely  religious  or  theurgic,  and  this  is  well  exemplified 
by  the  medicine  in  Akkad  (Accadia). 

Aceadia. — Excluding  Egypt,  the  earliest  civihzations  with  which 
we  are  acquainted  •  are  in  the  neighbourhood  of  Mesopotamia, 

where  the  Sumerians,  or  peoples  of  the  plain,  lived  on  the  banks 

of  the  great  rivers,  and  the  Accadians,  or  peoples  of  the  hills,  on 
the  mountains  to  the  east  of  that  region. 

The  latter  evolved  some  knowledge  of  the  arts  and  sciences, 

including  astronomy,  but  their  medicine  was  of  a  very  primitive 

order,  being  a  mixture  of  demonology,  magic,  and  astrology. 

Their  priests  were  the  physicians,  who  attempted  to  cure  disease 

by  exorcisms,  and  philtres  or  drinks,  into  which,  it  is  beheved,  they 

placed  the  few  medicines  with  which  they  were  acquainted.  Their 

rehgion  was  very  similar  to  the  Shamanism  {vide  Chapter  LXI.)  of 

the  Siberian  and  Samoyed  tribes  of  to-day,  and  their  language  for 

long  remained  the  secret  language  of  the  exorcisms  and  charms  of 

Babylonia,  Chaldea,  and  Assyria,  while  many  of  the  practices  of 

the  Ancient  Jews  may  be  traced  to  the  same  source.  The  Chaldeans 

had  two  dread  diseases— Nantar,  the  plague,  and  Idpa,  the  fever— 

and  three  kinds  of  doctors— Khartumin,  or  conjurers;  Chakamm, 

or  physicians  ;  and  Asaphin,  or  theosophists. 

China —Accadian  demonology,  magic,  and  astrology  are  probably 

the  foundations  of  Chinese  medicine,  as  the  Chinese  are  believed 

to  be  of  Accadian  origin,  and  their  rehgion  is  as  full  of  magic  as 

that  of  the  ancient  Chaldeans,  while  their  Buddhism  has,  m  certain 
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instances,  degenerated  into  Shamanism,  which  is  simply  magic  and 

sorcery.  Nor  is  tlieir  medicine  much  better,  as  diseases  are  held  to 

be  caused  by  demons,  and  to  be  sent  as  punishments  for  the  sins 

of  a  previous  existence,  while  the  evil  eye  here,  as  everywhere,  is 

considered  a  fertile  source  of  harm.  Under  these  circumstances  it 

is  not  surprising  that  the  principal  feature  of  the  treatment  of 

disease  is  by  magic  and  invocation  of  special  gods — e.g.,  of  that 

of  smallpox.  And  the  best  preventive  measure  is  the  charm  or 

amulet,  which  may  be  supposed  to  work  in  one  of  the  following 

ways  :  either  to  give  the  person  confidence,  or  .to  act  as  a  double, 

so  that  the  demon,  seeing  the  amulet,  may  mistake  it  for  the  part 

of  the  body  which  he  intended  to  attack,  and  thus  waste  his  spleen 
on  an  inanimate  object ;  or  as  similars. 

Associated  with  these  primitive  ideas  there  are  signs  that 

attempts  to  advance  the  knowledge  of  medicine  have  been  made 
from  time  to  time.  For  example,  there  is  a  catalogue  of  herbs  said 

to  date  as  far  back  as  about  3000  B.C.  (variously  stated  3216- 

2699  B.C.),  and  attributed  to  the  Emperor  Chin-nong,  and  a  work 

on  medicine  called  "  Nuy-kin,"  or  "  Nuei-King,"  is  said  to  have 
been  written  by  Huang-ti  in  2637  B.C.,  while  the  god  of  medicine, 
Joh  Uong  Chu  Sii,  is  believed  to  have  been  a  celebrated  physician. 

With  regard  to  surgery,  there  is  the  god  I-Kuang-Tai-U6ng,  who 
is  said  to  have  been  a  distinguished  surgeon,  and  to  have  come  from 
the  Loochoo  Islands.  The  important  works  on  Ancient  Chinese 

medicine  are : — E-tsung-king-kass  or  Imperial  Book  ;  Chag-Sang, 

"On  Long  Life";  Pim-tsaon,  "On  Botany";  and  Ching-che- 
chum-ching,  "  On  Medical  Practice,"  in  forty  volumes  dealing 
with  nosology,  pharmacology,  pathology,  surgery,  and  diseases 
of  women  and  children.  A  Chinese  herbal  was  produced  under  the 

Mings  during  the  period  a.d.  1370-1650,  but  the  materia  medica 
of  the  Chinese  is  a  mixture  of  useful  drugs  and  gruesome  matters. 
Among  the  latter  may  be  mentioned  the  broth  made  from  flesh 

taken  from  hving  people,  and  the  use  of  eyes  and  vital  parts  taken 
from  corpses.  These  last  appear  to  play  an  important  part  in  the 
false  accusations  often  made  against  foreigners  who,  the  Chinese 
believe  or  beheved,  enticed  people  into  secret  places  in  order  to 
kill  them  for  the  sake  of  these  valuable  medicines.  Dissection 
has  been  much  neglected  by  the  Chinese,  with  the  result  that  their 
.knowledge  of  the  human  body  is  extremely  erroneous. 

A  serious  attempt  was  made  by  some  Jesuits  during  the  reign 
of  Kang-hy,  who  died  in  1722,  to  improve  the  condition  of  medicine, 
but  unfortunately  it  was  not  successful,  and  these  daring  men  were 
banished  during  the  next  reign.  Too  high  praise  cannot  be  given 
to  the  medical  missionaries  of  various  countries,  who,  in  the  face 
of^much  danger,  have  introduced  modern  medicine  and  surgery  into Chma,  nor  to  the  medical  men,  merchants,  and  authorities  who 
tounded  the  Hong-Kong  Medical  School,  now  the  Hong-Kong 
University,  which  should  bring  forth  a  changed  condition  of medicine  in  China  in  the  near  future. 
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Japan.— Chinese  medicinewas  introduced  into  Japan  about  2i8b.c. and  remained  paramount  until  the  introduction  of  modern  medicine 
and  surgery,  which  quickly  attained  a  high  degree  of  perfection 

America. — Medicine  was  found  to  be  in  a  very  primitive  con- 
dition among  the  North  American  Indians,  but  appears  to  have 

advanced  considerably  among  the  Aztecs  of  Mexico  and  the  Incas 
of  Peru,  although  very  little  is  now  known  of  the  condition  of 
knowledge  among  these  peoples,  because  the  Spaniards  destroyed 
all  the  records  they  could  obtain.  It  appears  that  there  were 
public  hospitals  in  Mexico,  surgeons  for  the  armies,  and  a  knowledge 
of  circumcision,  venesection,  medicines,  and  chemistry.  The  advent 
of  the  Spaniards,  while  destroying  our  sources  of  history,  brought 
America  once  for  all  under  European  influence,  and  the  history 
of  medicine  therein  forms  part  of  the  general  advance  of  medical knowledge. 

Foundations  of  Medicine. — Two  races,  however,  appear  to  have 
advanced  far  beyond  this  elementary  stage,  and  to  have  laid  the 
foundation  upon  which  modern  medicine  has  been  built.  These 
two  races  are  the  peoples  of  India  and  Egypt. 

Indian  Medicine. — In  India  there  are  signs  of  the  existence  of 
peoples  among  whom  at  a  very  early  period  a  better  race  from 
the  north-west  forced  its  way.  This  race  is  often  spoken 
of  as  the  Aryan  stock.  Its  earhest  literature  appears  to  have 
been  in  the  form  of  songs  or  hymns,  and  these  were  collected  into 
what  is  called  the  Rig- Veda. 

Later,  three  more  books,  called  Samaveda,  Ayurveda,  and  Athar- 

vaveda,  were  added,  forming  the  Four  Vedas.  The  word  '  Veda  '  is 
said  to  be  derived  from  the  same  root  as  the  Latin  -oidere,  to  see. 
The  Vedas  were  said  to  be  divinely  inspired,  and  therefore  to 
represent  the  wisdom  of  God. 

The  Ajmrveda,  or  medical  works,  were  believed  to  have  originated 
directly  from  Brahma,  who  communicated  them  to  Dacsha,  the 

Prajapati,  his  son,  by  whom  they  were  passed  to  the  Acwins,  or 
sons  of  the  sun,  Surya,  who  in  their  turn  gave  them  to  Indra.  Indra 

1  aught  Bharadwaj  a,  a  learned  sage,  who  is  said  to  be  the  author  of 
the  twelfth  hymn  of  the  tenth  book  of  the  Atharvaveda,  which 

belongs  to  the  primitive  age  of  the  priest-physician. 
Bharadwaj  a  taught  Atreya,  who  may,  perhaps,  be  called  the 

first  physician  of  India,  as  he  taught  medicine  in  Taxila  somewhere  • 

about  the  sixth  century  B.C.  Six  of  Atreya's  pupils  wrote  com- 
pendia of  his  teachings,  of  which  only  a  single  manuscript  by 

Bhela  (or  Bheda)  and  a  work  by  Agnivesa  exist.  This  latter  has, 

however,  been  edited  by  Charaka  of  Kashmir,  who  left  it  un- 
finished when  he  died,  possibly  in  the  second  century  a.d.  This 

unfinished  work  was  revised  and  completed  by  another  Kashmir 

physician  (Dridhabala),  who  used  also  the  works  of  Vagbhata 

and  Madhava.  The  book  so  compounded  is  the  celebrated  Charaka- 

Samhita  (compendium),  so  well  known  in  India  to-day,  and  refers 
principally  to  medical  matters. 
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Sureerv.  according  to  Indian  mytliology,  desce
nded  from  Indra 

to  Dhanvantari,  a  teaclier  in  the  legendary  sch
ool  of  Benares. 

His  pupil,  Susruta,  who  appears  to  have  been
  a  contemporary 

with  Ami vesa,  wrote  a  compendium  deahng  mamly  wi
th  surgical 

matters  The  medical  chapters  were  added  abou
t  the  second 

century  A  D  by  an  unknown  writer,  the  result  bein
g  the  Susruta 

Sariihita  as  known  to-day.  Susruta  ascribes  fevers  to  bi
tes  by 

mosquitoes,  and  his  remarks  on  the  physician  and  his
  patient 

may  be  quoted  :  '  A  physician  experienced  in  his  art,  but  d
ehcient , 

in  the  knowledge  of  the  science  of  medicine,  is  condemned 
 by  all 

good  men  as  a  quack,  and  deserves  capital  punishment  at  the  h
ands 

of  the  King.'  Again  :  '  The  patient  who  may  mistrust  his  own 

parents,  sons,  and  relatives  should  repose  an  implicit  faith  in  hi
s 

own  physician,  and  put  his  own  hfe  into  his  hands  without 
 the 

least  Apprehension  of  danger ;  hence  a  physician  should  protect 

his  patient  as  his  oim  begotten  child.' 
A  third  system  of  medicine  was  evolved  by  Vagbhata  the  elder, 

who  probably  lived  in  the  seventh  century  A.D.,  and  who  was 

acquainted  with  the  Charaka-Samhita  and  the  Susruta-Saiiihita. 

His  work  is  called  '  Astanga  Sarhgraha,'  or  the  summary  of  the 
eight-branched  science,  because  Indian  medicine  was  divided  into 

eight  parts— internal  medicine,  major  surgery,  minor  surgery, 

demonology,  toxicology,  tonics,  aphrodisiacs,  and  psedotrophy. 

Madhava  wrote  a  work  on  pathology  (Nidana)  somewhere 

about  the  seventh  century  A.D.,  and  Vagbhata  the  Younger,  in 

the  seventh  or  eighth  century,  a  compendium,  Astanga  Hrdaya 

Sarhhita,  based  upon  the  Astanga  Sariigraha  of  the  Elder  Vagbhata. 

The  great  works  are  therefore  those  of  Charaka  (really  of 
Agnivesa,  Charaka,  Dridhabala,  Vagbhata,  and  Madhava),  Susruta, 
Vagbhata,  and  Madhava. 

After  this  comes  the  period  of  the  commentators  :—Bhaskara 

Bhatta,  in  the  early  eleventh  century,  on  Susruta ;  Charaka- 
pandatta,  in  the  late  eleventh  century,  on  Charaka  ;  Dallana,  in  the 

twelfth  century,  on  Susruta ;  Arunadatta,  about  1220  A.D.,  on 
the  Younger  Vagbhata ;  Vijaya  Rakshita  and  Srikanthadatta, 
about  A.D.  1240,  on  the  Nidana  of  Madhava  ;  and  Vachaspati, 
about  A.D.  1260,  also  on  Madhava.  In  the  sixteenth  century 

Bhava  Misra  published  a  compilation  from  the  older  writers,  which 

he  called  '  Bhava  Prakasa  ;  or,  The  Manifestation  of  the  Truth.' 
There  is  no  doubt  that  the  Indian  doctors  were  well  versed  not 

merely  in  medicine  and  surgery  but  in  the  prevention  of  disease 
and  in  operative  midwifery.  They  apparently  knew  diabetes 
mellitus,  dysentery,  phthisis,  syphilis,  and  diseases  due  to  worms, 
etc.  In  diagnosis  they  paid  great  attention  to  the  examination  of 
the  pulse,  the  temperature  of  the  body,  the  colour  of  the  skin,  the 

urine,  fseccs,  eye,  voice,  and  the  respiratory  sounds.  They  possessed 
a  remarkable  symptomatology,  and  as  regards  treatment  divided 
diseases  into  incurable,  which  they  refused  to  treat,  and  curable, 
which  they  treated  according  to  a  copious  materia  medica.  Among 
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the  various  remedies  must  be  mentioned  the  fact  that  inoculation 

against  smallpox  was  practised  at  the  beginning  of  the  warm 
season.    Dietetics  and  toxicology  were  also  well  known. 

Hospitals  were  founded  by  Buddhist  Princes  in  India  and  Ceylon. 
In  fact,  there  is  an  account  of  a  hospital  being  founded  in  Anuradha- 
pura,  the  ancient  capital  of  Ceylon,  as  early  as  the  fifth  century  B.C., 
and  later  many  more  were  established,  as  well  as  a  sort  of  medical 

or  sanitary  department,  having  one  medical  officer  to  every  ten 
villages,  together  with  a  definite  sanitary  organization,  and  with 
institutions  for  the  reception  of  cripples,  deformed,  and  poor 
persons.  One  of  the  Sinhalese  Kings  appears  to  have  known  and 
practised  medicine  himself. 

Under  the  influence  of  war  and  invasion,  together  with  the 

introduction  of  new  religions,  caste  distinctions  became  more  rigid, 
and  the  Brahmans,  fearing  to  touch  blood  or  diseased  matter,  left 

the  study  of  medicine  to  lower  castes,  and  later,  when  the  hospitals 
were  closed,  Indian  medicine  sank  to  a  very  low  position,  and  did 
not  again  revive  till  the  British  Government  founded  its  medical 
schools  and  research  institutions.  Moreover,  the  invasions  of 

India  by  Mohammedans,  and  of  Ceylon  by  Tamils,  seem  to  have 
thoroughly  upset  all  these  excellent  medical  arrangements.  The 
practitioner  who  works  in  India  or  Ceylon  must  not  be  surprised 

to  find  that  the  people  strongly  believe  in  their  own  system  of 
medicine  and  medical  men.  At  the  same  time,  it  must  be  remem- 

bered that  their  science  and  art  is  a  great  degeneration  from  the 
ancient  Indian  medicine. 

Modern  medicine  has  now  reached  India  and  Ceylon  from  the 
West,  and  native  medical  men  in  increasing  numbers  are  to  be 
found  trained  in  modern  medicine  and  surgery.  In  other  words, 

in  these  regions  there  have  been  three  medical  epochs — the  first,  in 
which  there  was  great  enlightenment  and  study  ;  the  second,  in 
which  the  knowledge  so  acquired  was  largely  lost ;  and  the  third, 

in  which  a  revival  of  medical  knowledge  has  come  about  by  impor- 
tation from  the  West. 

Before  leaving  the  subject  of  Indian  medicine,  it  is  perhaps 
advisable  to  note  the  visits  of  the  Greek  physicians  Ktesias  (about 

400  B.C.)  and  Megasthenes  (about  300  B.C.)  to  Northern  India,  as 

they  are  of  importance  in  proving  the  possibility  of  the  exchange 
of  knowledge  between  India  and  Greece,  and  vice  versa. 

Egyptian  Medicine. — In  the  meanwhile,  and  probabty  quite  in- 
dependently, medicine  had  begun  to  be  studied  in  Egypt ;  for 

several  papyri  have  been  found,  one  called  the  Ebers,  or  Leipzig 

Papyrus,  of  the  sixteenth  century  B.C. — i.e.,  about  1550  B.C.; 
a  second,  the  Berhn  Papyrus,  of  the  fourteenth  century  B.C. ;  a 

third,  also  in  Berhn  ;  a  fourth,  the  Hearst  Papyrus  ;  a  fifth,  of  little 

importance,  in  the  British  Museum  ;  and  a  sixth,  in  Paris. 

It  seems  probable  that  the  Ebers  Papyrus  represents  in  writing 

the  oldest  Egyptian  medicine,  which  previously  had  existed  engraved 

on  pillars  of  stone,  ascribed  to  the  god  Thot,  who  is  regarded  by 
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many  experts  as  the  Egyptian  ZEsculapius,  tho
ugh  other  authorities 

assign  tliis  to  Imhotep  (meaning  physician),  whose 
 temple  was  at 

Memphis  This  Ebers  Papyrus  is  a  compilation  wri
tten  by  several 

people  one  of  whom  appears  to  have  been  an  oculist  livin
g  m  Byblos, 

ill  Phcenicia.  It  is  thought  that  it  was  written  at  On  (Hehop
ohs), 

where  medicine  was  taught  by  a  kind  of  polyclinic.  This  papy
rus 

contains  a  great  deal  of  medical  knowledge,  including  remedi
es  lor 

diseases  of  the  stomach,  abdomen,  and  urinary  bladder. 

Directions  for  the  removal  of  buboes  and  concerning  diseases  of 

the  eyes  and  other  sense-organs,  nerves,  heart,  etc.,  are  given. 

Further,  it  gives  directions  for  getting  rid  of  fleas  and  hce.  ̂   It  also 

contains  an  account  of  a  disease  called  'AAA'  and  '  U  H  A,'  ca.used 

by  a  worm  Heltu.  The  symptoms  of  the  disease  are  described, 

and  a  remedy  is  prescribed  for  the  patient  who  has  the  worms 

in  his  abdomen.  There  is  a  difference  of  opinion  as  to  what  disease 

is  referred  to,  and  what  kind  or  kinds  of  worms  are  meant.  It  is 

quite  possible  that  it  was  not  such  a  small  worm  as  an  agchylo- 
stome,  but  rather  some  other  larger  species — e.g.,  an  ascaris,  or 

a  tapeworm,  or  even  an  oxyuris,  especially  as  these  would  be  passed 

per  anum,  and  would  be  easily  seen.  The  ancient  Egyptians  are 

said  not  to  have  opened  the  bowels  in  embalming  the  body,  though 

they  may  have  washed  out  the  contents  of  the  bowels,  and  thus 

have  found  the  agchylostome.  The  word  '  A  A  T  '  in  inscriptions 
on  the  temple  of  Denderah  is  said  to  refer  to  malaria. 

The  Ebers  Papyrus  is  considered  by  some  authorities  to  belong 
to  the  works  of  Hermes  Trismegistus,  which  numbered  forty,  and 
of  which  six  treat  of  medicine,  surgical  instruments,  anatomy,  and 
therapeutics.  The  Hearst  Papyrus  resembles  the  Ebers  Papyrus 
in  being  a  collection  of  prescriptions  and  invocations. 
The  principal  Berlin  Papyrus  contains  magical  invocations  and 

prescriptions  for  medicaments  ;  the  other  Berlin  Papyrus  contains 

recipes  for  treatment  of  various  diseases,  including  leprosy,  to- 
gether with  some  anatomical  and  physiological  information  of  a 

very  elementary  nature. 

The  history  of  Egyptian  medicine  becomes  merged  into  that  of 
Alexandrian,  Arabian,  and  modern  medicine  ;  but  before  con- 

sidering these,  a  few  remarks  will  be  made  upon  Jewish  and  Grecian 
medicines,  both  of  which  owe  much  to  Ancient  Egyptian  medicine. 

Jewish  Medicine. — ^The  books  which  refer  to  Jewish  medicine 
are  the  Bible  and  the  Talmud.  In  the  former  there  are  several 

references  of  interest  in  Tropical  Medicine — e.g.,  in  the  Book  of 
Numbers  there  is  a  description  of  a  plague  of  fiery  serpents,  which 
quite  possibly  refers  to  the  guinea-worm  [Dracimcuhis  medinensis) . 
Moreover,  it  appears  as  though  Moses  had  taught  the  Israelites 
how  to  extract  the  worm  by  winding  it  round  a  piece  of  stick,  as 
is  done  to-day  in  many  parts  of  Africa.  Further,  he  appears  to 
have  made  a  model  in  brass  of  the  method  to  be  adopted— or,  at 
all  events,  of  the  worm— in  imitation  of  Egyptian  customs. 
Again,  in  the  First  Book  of  Samuel,  chapters  v.  andvi.,  there  is 
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an  account  of  a  disease  spreading  among  the  inliabitants  of 
the  cities  of  Ashdod,  Gath,  Ekron,  and  Beth-shemesh,  in  which 
places  no  fewer  than  50,070  men  are  said  to  have  died.  This 
disease  was,  without  doubt,  Oriental  plague.  The  only  point  neces- 

sary in  order  to  understand  the  reference  is  to  remember  that 

'  emerods  '  are  buboes.  It  is,  further,  interesting  to  observe  that these  ancient  people  noted  that  the  '  mice '  died  and  marred  the 
land,  showing  that  the  plague  affected  both  man  and  rat. 

No  one  can  fail  to  be  impressed  by  the  careful  hygienic  precau- 
tions of  the  Mosaic  period.  For  example,  consider  how  animals 

were  divided  into  the  clean  and  unclean,  the  reason  for  this  being 
that  the  priests,  in  preparing  them  for  sacrifice,  noted  the  presence 
of  parasites  in  the  flesh  of  the  viscera  of  certain  animals,  which  were 
therefore  to  be  avoided.  It  is  true  that  the  classification  of  dis- 

ease was  very  simple — viz. ,  into  acute  disorders,  called  '  plague  '  ; 
and  chronic  disorders,  with  some  sort  of  eruption,  called  '  leprosy  ' 
— but  the  extremely  stringent  quarantine  rules  very  likely  did  a 
great  deal  of  good,  though  doubtless  unkind  to  the  unfortunate 
sufferer. 

During  their  captivity  in  Babylon  the  Jews  were  brought  into 
contact  with  Babylonian,  Assyrian,  and  Grecian  influences,  and  it  is 

possible  with  Indian  influences  also.  After  this  period — i.e.,  about 
150  B.C. — there  existed  in  Palestine  a  curious  sect  called  the 
Essenes,  who  were  also  known  as  the  Healers,  or  Therapeutists. 
Still  later  appeared  the  Talmud,  which  contains  surgical,  medical, 
pathological,  and  anatomical  information,  much  of  which  was 

doubtless  from  Grecian  sources.  Afterwards  Jewish  doctors  are 
to  be  found  associated  with  the  Alexandrian  School  and  the  Arabs. 

Grecian  Medicine. — As  in  India,  so  in  Greece,  medicine  began  with 
a  Divine  origin,  in  the  latter  from  Apollo,  who  taught  Cheiron  the 
Centaur,  who,  in  his  turn,  instructed  Jisculapius,  whose  sons  are 
mentioned  as  surgeons  by  Homer.  Then  comes  the  period  of  the 
Philosophers,  among  whom  Pythagoras  may  be  mentioned,  and 
the  establishment  of  the  schools  of  the  Asclepiades,  of  which  the 
most  celebrated  is  Cos,  because  there  lived  Hippocrates,  who  was 

supposed  to  be  descended  from  iEsculapius,  and  is  said  to  have 
been  born  about  460  B.C.  His  forefathers  appear  to  have  been 
aittached  to  this  ancient  temple  of  health,  and  there  is  no  doubt 
that  he  himself  practised  in  the  Asclepion  of  Cos,  of  which  an 
excellent  account  has  recently  been  given  by  Caton. 

The  writings  of  Hippocrates,  the  most  eminent  of  the  eight 

physicians  called  by  that  name,  are  most  interesting  ;  for  he  clearly 

distinguished  intermittent  fevers  from  continuous  fevers.  Further, 

he  recognized  quotidian,  tertian,  and  quartan  fevers,  and  noted 

their  frequency  in  summer  and  autumn,  and  their  occurrence  near 

stagnant  water  and  after  rains.  He  also  mentions  relapsing  fever, 
which,  after  his  period,  was  forgotten  till  the  eighteenth  century. 

The  writings  of  Hippocrates,  who  is  justly  considered  to  be  the 

Father  of  medicine,  are  of  a  very  high  standard,  but  it  is  probable 
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that  directly  or  indirectly  he  owed  much  to  Indian  and  Egypti
an 

influences.  ,     .  , ,        ̂   n  i. 

Alexandrian  Medicine— After  the  death  of  Alexander  the  Great
, 

and  the  disruption  of  the  Empire  of  Macedonia,  medical  sci
ence 

again  went  back  to  Egypt  under  the  Ptolemies,  and  here  in  170  B.C. 

Agatharchides  described  Dracunculus. 

It  is  remarkable  that  this  school  was  entirely  influenced  by 

Grecian,  and  not  at  all  by  Egyptian  medicine.  The  period  of 

the  supremacy  of  Alexandrian  medicine,  however,  did  not  last 
long. 

Grseco-Roman  Medicine— After  Alexandrian  medicine  came 

Grjeco-Roman  medicine,  largely  derived  directly  from  the  Greek, 

for  Roman  medicine,  until  this  influence  came  to  be  felt,  was  very 

primitive.  Among  the  physicians  of  this  period  may  be  mentioned 

Themison  of  Laodicea  (50  B.C.),  who  was  the  first  to  describe 

elephantiasis  graecorum,  or  leprosy. 

After  him  comes  the  great  master  of  Roman  medicine,  Aulus 

Cornelius  Celsus  (25  B.C.  to  a.d.  45).  It  is  quite  possible  that 
Celsus  was  not  a  medical  man,  but,  whether  or  not,  he  has  left 

behind  him  in  his  eight  books  of  medicine  a  most  valuable  treatise. 

To  him  belongs  the  credit  of  clearly  distinguishing  two  types  of 
tertian  malarial  fever — viz.,  a  simple  and  a  much  graver  form. 
Hundreds  of  years  later  this  was  put  upon  a  scientific  basis  by  the 
researches  of  Marchiafava,  CeUi,  and  Bignami,  in  the  same  city 

(Rome).  He  also  recognized  the  double  quartan  fever,  and  gave 
a  description  of  elephantiasis,  by  which  he  meant  leprosy. 

After  Celsus,  medicine  flourished  in  both  the  Eastern  and  the 

Western  Empires.  Among  the  many  writers  of  this  period,  atten- 
tion may  be  drawn  to  Aretseus  of  Cappadocia  (a.d.  30-go),  who 

describes  dysentery,  and  gives  a  long  account  of  elephantiasis, 
which  he  considered  to  be  contagious  by  the  inspired  air. 

Grecian  medicine  reaches  its  zenith  in  Galen,  who  was  born  at 

Pergamos  a.d.  131,  and  died  a.d.  210.  He  studied  especially  in 
Alexandria,  and  carefully  described  tertian  and  quartan  malaria. 

The  next  work  which  may  be  mentioned  is  the  compilation  of 
Paulus  of  iEgina,  at  the  end  of  the  seventh  century  a.d.  This  work 
gives  a  synopsis  of  medicine  from  the  time  of  Galen  up  to  nearly 
the  end  of  the  seventh  century.  In  the  second  book  considerable 
space  is  devoted  to  the  malarial  fevers,  and  there  is  also  a  section 

on  '  Plague,'  but  what  is  meant  by  this  is  not  certain,  though 
Procopius,  of  the  sixth  century,  is  said  to  have  written  an  account 

of  glandular  plague.  There  is  also  an  article  on  siriasis,  by  which 
was  meant  an  inflammation  of  the  brain  in  young  children.  In 
the  third  book  information  is  given  concerning  cholera,  tenesmus, 
and  dysentery.  His  fourth  book  is  particularly  interesting, 
beginning  with  a  description  of  elephantiasis  grfecorum,  or  leprosy. 
It  contains  an  account  of  broad  and  round  worms,  especially 
ascaridcs  and  dracunculus,  and  further  describes  the  bites  of 
snakes,  dogs,  spiders,  scorpions,  centipedes,  lizards,  crocodiles, 
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and  other  animals.  There  is  also  a  description  of  the  stines  of wasps  and  bees,  and  an  account  of  poisons. 
Arabian  Medicine.— After  the  fall  of  the  Roman  Empire  medical 

knowledge  was  kept  ahve  by  the  Arabians  from  the  eighth  to  the thirteenth  century. 

Among  these  may  be  mentioned  Avicenna  (Abu  AH  el  Hosein 
Ibn  Abdallah  Ibn  Sma,  a.d.  980-1037),  who  gives  an  account  of 
elephantiasis  arabum  under  the  term  '  elephantia,'  whereas  he  called 
elephantiasis  grtecorum  '  juzam,'  or  '  judam,'  which  is  interpreted into  leprosy.  He  was  also  acquainted  with  intermittent  fevers 
as  was  also  Rhazea,  another  celebrated  physician. 

Arabian  medicine,  carrying  with  it  Greek  medicine,  was  intro- 
duced into  Spain,  whence  it  was  reintroduced  into  Italy  by  the 

translation  of  Greek  works  from  Arabic  into  Latin  by  scholars  in 
Spain.  This  old  learning  in  new  form  was  particularly  welcomed 
at  the  school  of  Salerno,  which,  indeed,  alone  had  preserved  some ideals  of  Greek  medicine. 

Modern  Medicine. — Later  came  the  general  revival  of  learning, 
and  at  the  same  time,  as  Payne  so  aptly  puts  it,  the  medical  men 
of  Western  Europe  were  confronted  with  new  diseases  from  the 
East,  which  came  in  epidemic  form— e.g.,  the  plague  and  typhus. 
Indeed,  it  was  during  the  study  of  syphilis  that  Girolamo  Fracastori 
(1483-1553)  first  started  modern  epidemiology  by  formulating  the theory  of  contagion. 

Discovery  of  Cinchona-Bark.— In  the  seventeenth  century  the 
epoch-making  discovery  of  the  value  of  cinchona-bark  in  the 
treatment  of  malarial  fevers  took  place. 

In  1638  the  Countess  of  Chinchon,  wife  of  the  fourth  Count, 

Viceroy  of  Peru,  after  nine  years'  residence  in  that  country,  was seized  with  tertian  malarial  fever.  Don  Lopez  de  Canizaries,  the 
Corregidor  of  Loxa,  hearing  of  this,  sent  her  a  parcel  of  the  bark 

of  a  tree  called  by  the  Indians  of  Loxa  '  quina-quina.'  The  dupHca- tion  of  the  name  of  the  tree  is  said  to  indicate  that  it  has  medical 
properties. 

The  value  of  this  bark  in  the  treatment  of  fever  appears  to  have 
been  only  known  locally,  but  was  understood  by  the  Spaniards  in 
Loxa  as  far  back  as  1600.  How  the  Indians  became  acquainted 
with  the  bark  is  not  known,  and  the  tales  of  the  curing  of  their 
fevers  by  drinking  the  water  of  a  lake  into  which  a  cinchona-tree 
had  fallen,  or  of  a  sick  puma  chewing  the  bark,  are  considered  to  be 
myths  invented  later  in  Europe. 

Dr.  Don  Juan  de  Vega  administered  the  bark  to  the  Countess, 

who  quickly  recovered,  and  four  years  later  returned  to  Europe 
with  a  large  supply  of  it,  which  she  distributed  to  persons 
suffering  from  fever  on  her  estates  near  Madrid.  Hence  the  bark 

was  often  known  as  Pulvis  comiiissce.  In  1670  Jesuit  missionaries 

sent  some  of  the  bark  to  Rome,  whence  it  was  distributed. through- 

put Europe  by  Cardinal  de  Lugo.  Hence  the  names  '  Jesuit's '  or 
'  Cardinal's '  bark. 
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Liniu^us  named  the  tree  after  the  Countess,  but
  spelt  her  name 

wrongly,  caUing  it  Cinchona  officinalis.  
A  curious  strife  now  rose 

n  Europe  as  to  whether  fever  should  be  tr
eated  by  bark  or 

not  but  the  labours  of.  Morton  and  Sydenham,  t
ogether  with  the 

dramatic  cure  of  the  Grand  Dauphin,  enabled  its
  true  value  to  be 

known.  The  tree  has  since  that  time  been  intro
duced  into  several 

parts  of  the  world,  and  grows  weU  in  India,  Ceylon,  a
nd  Java. 

Morton,  Sydenham,  and  Torti  gave  exceUent  cl
inical  accounts  ol 

the  fevers  included  under  the  term  '  malaria,'  the  latt
er  especially 

deahng  with  the  pernicious  fevers.  In  1717  Lancisi  ap
pears  to 

have  foreshadowed  the  discovery  of  the  spread  of  the  disea
se  by 

mosquitoes,  for  he  considered  that  marshes  caused 
 these  fevers 

by  their  inorganic  and  organic  emanations.  In  1820  P
elletier  and 

Caventou  prepared  the  alkaloid  quinine  from  cincho
na-bark. 

BEGINNING  OF  MODERN  TROPICAL  MEDICINE. 

Helminthology.— The  foundation  of  modern  tropical  medicine 

may  be  said  to  have  been  laid  when  it  was  reahzed  that  parasites 
caused  disease. 

Worms,  as  has  already  been  noticed,  were  known  to  the  ancients 

in  the  shape  of  round  and  tape  worms.  Trematodes  were  first 

recognized  by  Jehan  de  Brie  in  the  form  of  the  hver-fiuke  in  sheep, 

which  was  afterwards  described  in  1547  by  Gabucinus,  the  know- 

ledge of  these  animals  being  extended  later  by  Leeuwenhoek  (1675), 

Swammerdam  (1752),  Rosenhof  (1758),  Miiller  (1777),  Zeder  (1800), 

while  in  1808  Rudolphi  invented  the  word  T/Djy/xaTwSTjs,  meaning 

'  pierced  by  holes,'  for  Zeder's  sucking-worms.  The  knowledge 
of  parasitic  worms  has  been  greatly  extended  by  the  works  of  Dubini, 

.  the  discoverer  of  the  agchylostome,  Cobbold,  von  Siebold,  Bilharz, 

Pruner,  Griesinger,  Leuckart,  Sonsino,  Perroncito,  and  Braun. 

More  recently  by  Looss  of  Cairo  ;  Stiles  of  the  United  States  of 
America ;  von  Linstow ;  Low,  Sanibon,  Leiper,  and  Bahr, 
of  the  London  School  of  Tropical  Medicine ;  Ashburn,  Craig, 

Musgrave,  and  other  workers  in  the  Phihppine  Islands  ;  Railhet 
and  Blanchard  in  Paris  ;  Miura  and  Katsurada  in  Japan. 

But  among  all  these  names  connected  with  tropical  helminthology 

that  of  Sir  Patrick  Manson  stands  out  pre-eminently  first  for  the 
far-reaching  importance  of  his  researches  into  filariasis.  The 
detailed  history  of  the  discovery  of  Filaria  hancrofii  will  be  given 
later,  therefore  it  will  suffice  to  state  here  that  the  microfilaria  was 

discovered  by  Demarquay,  and  that  Lewis  and  Sonsino  extended 
the  knowledge  of  this  discovery  by  finding  the  parasite  in  the  blood, 
while  Bancroft  found  the  adult  in  an  abscess.  Manson,  in  1881, 

clearly  pointed  out  the  connection  between  this  worm  and  elephanti- 
asis, and  in  1882  demonstrated  the  extraordinary  periodicity  of  the 

embryo,  which  at  that  time  was  discredited  by  all  to  whom  he 
described  it. 
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Epoch-making  in  the  history  of  tropical  medicine  was  the  dis- 
covery by  Manson  as  far  back  as  1877, 1878,  and  1879,  of  the  different 

phases  of  the  development  of  the  embryo  filaria  in  the  mosquito 
thus  laymg  the  foundation  for  the  further  discovery  of  the  develop- 

ment of  the  malarial  parasite  in  the  Anopheles.    From  this  time 
onwards  Sir  Patrick  Manson  interested  himself  in  the  development 
of  knowledge  concerning  filaria.    The  result  is  that  by  the  labours 
of  Bancroft,  Low,  Grassi,.  Noe,  Fiilleborn,  James,  Daniels  Vincent 
Annett,  Button,  Elhott,  Bahr,  Ashburn,  and  Craig,  a  great  mass  of 
mformation  has  been  collected.    But  the  real  credit  for  stimulating 
all  this  work  lies  with  Sir  Patrick  Manson.    In  the  meanwhile  two 
other  great  workers  appeared  in  the  field  of  helminthology— viz Looss  of  the  Medical  School  of  Cairo  and  Stiles  of  the  United 
States — to  both  of  whom  tropical  medicine  is  much  indebted. 

The  Microscope— It  must  be  clearly  understood  that  the  develop- 
ment of  knowledge  concerning  the  aetiology  of  disease  depended 

very  largely  upon  the  evolution  of  the  microscope.  Until  this  was 
brought  to  such  a  condition  of  perfection  that  minute  objects 
could  be  clearly  and  definitely  seen,  it  was  impossible  for  a  human 
being  to  define  the  cause  of  any  disease  brought  about  by  animals 
or  plants  as  minute  as  parasitic  protozoa  and  bacteria.  Therefore, 
tropical  medicine  is  indebted  almost  directly  for  many  of  its  most 
important  facts  to  the  makers  of  achromatic  and  apochromatic 
lenses,  for  these  alone  have  enabled  the  sciences  of  bacteriology 
and  parasitic  protozoology  to  be  placed  on  a  firm  basis. 

Bacteriology.— The  next  great  factor  in  the  knowledge  of  tropical 
disease  has  been  bacteriology. 
From  the  most  remote  times  the  suspicion  that  the  mysterious 

cause  of  contagious  and  epidemic  diseases  must  be  sought  in  hving 
entities  has  flashed  through  the  minds  of  many  observers.  Colu- 

mella, a  contemporary  of  Seneca,  records  the  behef,  apparently 
popular  in  his  time,  of  the  living  nature  of  miasmata  and  contagion. 
The  idea  of  a  contagium  vivum  was  not  extinguished  even  in  the 
darkness  of  the  Middle  Ages.  Thus,  for  instance,  in  a  book  written 
in  the  twelfth  century  by  St.  Hildegard,  the  abbess  of  a  convent, 
we  find  notices  of  minute  animals  which  produce  disease. 

In  1641  Athanasius  Kircher,  a  friar,  stated  that  he  had  observed 

minute  hving  organisms  in  the  blood  of  a  patient  during  an  epidemic 
of  plague.  Linnaeus  supported  the  theory  that  disease  was  due  to 
minute  forms  of  life  by  inserting  papers  on  the  subject  in  his 

'  Amoenitates  Academicae.'  But  the  first  to  promulgate  scientifi- 
cally a  bacterial  theory  was  Agostino  Bassi,  a  country  practitioner 

of  the  north  of  Italy  in  the  early  nineteenth  century.  At  that  time 

a  peculiar  disease  was  destroying  the  silkworms,  bringing  ruin  to 
the  country  in  which  the  silk  industry  was  paramount.  Bassi,  by 
means  of  the  microscope,  discovered  the  germ  which  is  the  cause 
of  the  disease.  The  organism  received  later  the  name  of  Botritis 
bassiana.  From  analogy,  Bassi  believed  and  stated  that  human 

diseases  were  also  due  to  micro-organisms.    Bassi's  work  was  not 
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appreciated  by  his  contemporaries,  and  failed  to  make  
any  lasting 

impression.  In  1S39  Holland  wrote  on  the  hypothesis  
of  msect  hfe 

as  a  cause  of  disease. 

Gruby  in  1844,  showed  that  ringworm  was  due  to  a 
 parasitic 

fungus  Pollender,  in  1849,  and  Davaine,  in  1850,  noted  th
e  Bactllus 

anthracis  in  sheep's  blood  ;  but  it  was  not  until  after  Pasteur, 
 m 

1S57,  had  shown  that  fermentation  was  due  to  saccharomyces
,  and 

had  'described  the  bacillus  of  butyric  acid  fermentation,  that 

Davaine,  in  1863,  considered  that  the  rodlets  he  had  seen  in  sh
eep's 

blood  were  the  cause  of  the  disease. 

Then  came  Koch's  epoch-making  work,  extending  from  1877  to 

191 1,  accounts  of  which  can  be  found  in  any  textbook  of 
bacteriology.  .  . 

The  important  bacteria  from  a  tropical  medicine  point  ot  view 
were  discovered  as  follows  : — 

1879 

1880 

1884 1884 
1887 1894 

Leprosy  (Hansen) 
Typhoid  (Eberth) 
Tetanus  (Nicolaier) 
Cholera  (Koch) 
Malta  fever  (Bruce) 

Plague  (Yersin  and  Kitasato) 

The  dysentery  bacillus  was  found  by  Shiga  in  Japan  (1898)  and 

by  Kruse  in  Germany  (1900),  the  latter  giving  the  more  exact 

description  of  the  germ.  The  discovery  of  the  typhoid  and  para- 
typhoid germs  and  their  aUies  has  been  of  great  importance  in 

differentiating  these  fevers  from  the  chaotic  collection  of  un- 

classified fevers  which  were  formerly  called  '  malaria.' 
Of  much  practical  importance  has  been  the  work  on  various 

vaccines  and  sera  by  Wright,  Haffkine,  Kolle,  Leishman,  Lustig 
and  Galeotti,  Sclavo,  Metchnikoff  and  Besredka,  Vincent,  and 
others. 

The  knowledge  of  the  higher  fungi  causing  tropical  skin  diseases 

and  Madura-foot  is  largely  due  to  Manson,  Blanchard,  Bollinger, 
Brett,  Ballingal,  Eyre,  Carter,  Vincent,  Nocard,  Pinoy,  and  Brumpt. 

Parasitic  Protozoa. — Protozoa  were  recognized  by  Leeuwenhoek 
in  1675,  and  the  first  life-history  of  a  protozoon  (a  vorticella)  was 
worked  out  by  Trembley  in  1744- 1747. 
Among  the  protozoa  parasitic  in  human  beings,  one  of  the  first  to 

be  discovered  was  Balantidium  coU,  found  by  Malmsten  of  Stock- 
holm in  the  year  1856,  and  now  known  to  be  often  associated  with 

a  chronic  catarrh  and  ulceration  of  the  large  bowel.  Lamhlia  intes- 
tinalis,  discovered  by  Lambl  in  1859,  ̂ .nd  Trichomonas  hominis, 

found  by  Davaine  in  1864,  are  considered  by  many  authors  (Ebstein, 
etc.)  to  be  the  cause  of  certain  cases  of  diarrhoea. 

In  1875  an  amoeba  was  found  by  Losch  in  St.  Petersburg  in  a 
peasant  who  suffered  from  an  ulcerative  inflammation  of  the  large 
intestine,  and  Sonsino  in  Cairo  also  described  the  finding  of  large 
numbers  of  amoebae  in  the  intestinal  mucus  of  a  child  who  had  died 
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of  dysentery.  Other  observers,  however— e.g.,  Grassi,  CeUi,  and 
Cunningham — found  amcebae  in  persons  whose  health  had  under- 

gone no  change.  Kruse  and  Pasquale  first  suggested  that  there 
might  be  two  species  of  amoeba,  one  pathogenic,  the  other  harmless. 
Later  Schaudinn  showed  that  there  were  two  kinds  of  amcebaj 

affecting  man — viz.,  Eniamoeba  {Loschia)  coli,  which  was  non- 
pathogenic ;  and  Entamoeba  {Loschia)  histolytica,  described  by  him- 

self, which  was  the  cause  of  a  certain  kind  of  dysentery  (amoebic 
dysentery)  and  of  the  abscess  of  the  Hver  which  at  times  followed  it. 
The  discovery  which  has  had  the  greatest  influence  on  Tropical 

Medicine  was  that  of  the  parasite  of  malarial  fever  by  Laveran  on 
November  6,  1880.  True,  this  had  to  some  extent  been  fore- 

shadowed by  Merkel  in  1847,  ̂ ^^d  Virchow  in  1848,  both  of  whom 
saw,  and  the  latter  figured,  protoplasmic  masses  and  pigment. 
Still,  the  entire  credit  for  this  great  discovery  is  due  to  Laveran, 
for  the  others  failed  to  recognize  the  parasitic  nature  of  the  forms 
they  saw.  The  development  of  our  knowledge  concerning  this 
parasite  is  due  to  the  valuable  researches  of  Golgi,  Marchiafava, 

Celli,  Bignami,  and  many  others.  Of  great  importance  was  Golgi's 
discovery  of  the  plurality  of  species  of  the  malarial  parasite. 

Laveran's  discovery  and  the  work  of  his  successors  left,  however, 
a  great  gap  in  the  history  of  the  parasite.  They  described  lucidly 

its  life-history  in  the  human  being,  but  could  not  explain  how  man 
became  infected. 

Sir  Patrick  Manson,  reasoning  on  his  work  on  the  mosquito  and 
filaria,  suggested  that  there  might  be  a  stage  of  the  development  of 

the  parasite  in  the  mosquito.  Working  on  Hanson's  theory,  Ross, 
at  that  time  in  the  Indian  Medical  Service,  after  years  of  patient 

hard  work,  was  able  to  trace  the  full  development  of  a  bird's 
parasite  in  Culex,  and  partially  that  of  the  human  parasite  in  the 
Anopheles,  and  thus  made  not  merely  a  great  discovery,  but  one 
which  ought  to  be  in  time  of  lasting  benefit  to  mankind.  The 
full  development  of  the  human  parasite  was  found  out  by  Grassi, 
who  also  showed  that  only  Anopheles  are  capable  of  transmitting 

the  parasite.  Ross  and  Grassi' s  most  important  discoveries  have 
been  verified  and  extended  by  many  people — e.g.,  Celli,  Marchia- 

fava, Bignami,  Dionisi,  Daniels,  Stephens  and  Christophers,  etc. — 
but  the  account  of  their  work  will  be  given  later.  Thus,  out  of  the 
fevers  all  classed  as  malaria,  there  issued  a  type  clearly  defined,  to 

which  the  term  '  malaria  '  must  be  restricted. 

In  1901  Forde  and  Dufton  discovered  a  trypanosonie,  called  by 

Dutton  Trypanosoma  gambiense,  in  a  case  of  a  peculiar  irregular 

fever  in  the  Gambia.  In  1902  Dutton  and  Todd  observed  this 

organism  in  several  other  cases  presenting  the  same  type  of  fever, 

which  became  known  at  the  time  as  trypanosome  fever,  Gambia 

fever,  or  Dutton's  disease  (Laveran  and  Mesnil).  In  1903  and 

1903  Castellani  found  a  trypanosome  in  the  cerebro-spinal  fluid 

of  cases  of  sleeping  sickness,  and  first  associated  it  with  the  etiology. 

Further  investigation  by  Bruce,  Nabarro,  and  numerous  observers 
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in  various  regions  of  Africa  showed  tliat  Gambia  fever
  and  sleeping 

sickness  were  two  stages  of  the  same  disease.  In  190
3  Sambon  and 

Brumpt  independently  promulgated  the  hypothesis
  that  the  human 

trvpanosome  was  carried  by  a  tsetse-fly,  in  all  pro
bability  the 

Glossina  faipalis  ;  and  Bruce  and  Nabarro  experimen
tally  proved 

that  the  Trypanosoma  gambiensc  is  in  reality  introduce
d  into  human 

beings  by  the  bite  of  Glossina  faipalis.  Bruce  and
  others  con- 

sidered the  transmission  as  purely  mechanical,  but  the  researches 

of  Kleine  show  that  the  parasite  undergoes  true  development  in.  th
e 

body  of  the  tsetse-fly.  In  1903  Castellani  stated  that  man  i
n 

analogy  with  the  lower  animals  might  be  infected  by  several  species 

of  trypanosomes.  In  1909  Chagas  discovered  a  form  of  hum
an 

trypanosomiasis  in  South  America,  and  showed  that  the  trypano- 

some  causing  it  [T.  cruzi,  Chagas,  1909)  was  carried  by  a  Conorhinus. 

In  1910  Stephens  and  Fantham  created  a  new  species  {T.  rhodesiense) , 

which  Kinghorn  and  Yorke  in  1912  showed  to  be  transmitted  by 

Glossina  morsitans  (Westwood). 

Trypanosomes  were  found  in  the  lower  animals  long  before  they 

were  discovered  in  man.  Gruby  first  used  (1844)  the  term  '  trypano- 

soma '  for  a  flagellate  he  had  found  in  the  blood  of  frogs  in  1842. 
A  similar  parasite  had  been  found  by  Valentin  in  1841  in  the 

common  trout  [Salmo  fario).  Very  httle  progress  was  made  in  the 

investigations  of  these  organisms  until  1878,  when  Lewis,  in  India, 

described  a  trypanosome  in  the  blood  of  rats,  which  was  named  by 

S.  Kent  Trypanosoma  lewisi.  In  1880  Evans  discovered  a  trypano- 
some in  animals  affected  with  surra — Trypanosoma  evansi  (Steel, 

1885).  This  was  a  most  important  discovery,  as  it  showed  that 

trypanosomes  were  capable  of  producing  disease,  while  previously 
it  had  been  beheved  that  these  parasites  were  harmless.  In  1894 

Bruce  discovered  the  Nagana  trypanosome,  Trypanosoma  brucei 

(Phmmer  and  Bradford,  1899),  and  experimentally  proved  that 

the  organism  was  conveyed  by  a  species  of  tsetse-fly  {Glossina 
morsilans).  Rouget  in  the  same  year  observed  a  trypanosome  in 

the  blood  of  horses  affected  with  dourine — Trypanosoma  equiperdum 

(Doflein,  1901).  Elmassian  in  1901  described  a  trypanosome  ob- 
served by  him  in  mal  de  caderas — Trypanosoma  equinum  (Voges, 

1901).  Theiler,  in  1902,  in  South  Africa  found  a  trypanosome  in  the 
blood  of  cattle  affected  with  a  peculiar  disease  known  locally  as 

'  galziecte.'  The  parasite  was  named  by  Bruce  Trypanosoma 
theileri.  Recently  several  other  forms  of  trypanosomiasis  have 
been  described  in  the  lower  animals  by  Button  and  Todd,  Cazalbou, 

Lingard,  Ed.  and  Et.  Sergent,  Shillong,  Martini,  Ziemann,  and 
others. 

In  the  meanwhile,  Colonel  Sir  W.  B.  Leishman,  in  the  year  1900, 
discovered  some  pecuHar  bodies  in  the  spleen  of  a  soldier  who  had 

died  of  what  was  called  '  dum-dum  fever,'  but  did  not  publish  an 
account  of  his  •  discovery  till  1903,  in  which  year  Donovan  also 
found  the  same  parasitic  bodies  in  Madras.  This  parasite  was 
first  considered  to  be  a  piroplasma  by  Laveran  and  Mesnil,  and 
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called  Piroplasma  donovani  ;  but  Ross  created  a  new  genus  for  it, 
using  the  term  Leishmania.  Wright  of  Boston  found  similar 
bodies  in  Oriental  sore,  which  he  called  Helcosoma  tropicum.  The 
knowledge  of  these  bodies  and  the  diseases  they  cause  has  been 
considerably  extended  by  Christophers  and  by  Martzmowsky  and 

Bogroff,  while  a  great  advance  was  made  by  Rogers,"  who  in  1904 showed  that  by  artificial  cultivation  Leishmania  donovani  developed 
into  flagellate  organisms.  The  hfe-history  of  L.  donovani  outside  the 
human  body  has  partially  been  traced  by  Captain  Patton,  of  the 
Indian  Medical  Service,  in  the  bed-bug.  In  1905,  Pianese,  in  Italy, 
discovered  a  Leishmania  in  the  spleen  of  children  suffering  from 
febrile  splenic  anaemia.  NicoUe  completed  the  study  of  the  parasite, 
and  called  it  Leishmania  infantum;  while  Basile  has  apparently  shown 
the  possibihty  of  the  flea  being  the  carrier  of  L.  infantum.  Gabbi, 
and  later  Cardamatis,  Feletti,  and  others,  have  emphasized  the 
frequency  of  this  disease  in  the  Mediterranean  littoral  and  islands. 
Gabbi  considers  the  disease  to  be  identical  with  Indian  kala-azar. 

In  1909  Darling  discovered  in  Panama,  in  a  case  of  splenomegaly 
a  protozoon  somewhat  similar  to  a  Leishmania,  which  he  called 
Histoplasma  capsulatum. 

In  1903  peculiar  parasitic  bodies,  certainly  protozoa,  were  dis- 

covered in  rabies  by  Negri  of  Pavia.  Negri's  important  discovery 
has  been  confirmed  by  many  authors,  and  in  the  tropics  by  Corn- 
wall. 

In  this  section  may  be  described  the  discovery  of  the  causes  of 
disease  due  to  spirochsetes,  the  nature  and  relationship  of  which 
are  not  yet  clearly  known.  Obermeyer,  as  far  back  as  1873, 
described  the  spirochaete  of  relapsing  fever,  which  was  thought  to 

be  spread  by  the  bed-bug.  In  1904  Nabarro,  Ross,  and  Milne,  in 
Uganda,  discovered  a  spirochaete  in  the  blood  of  persons  suffering 

from  tick  fever — i.e.,  a  fever  supposed  to  be  due  to  the  bite  of 
Ornithodoros  mouhdta — and  independently  in  the  same  year  Dutton 
and  Todd,  working  in  the  Congo,  described  a  spirochaete  causing 
tick  fever.  This  spirochaete  has  been  proved  by  Breinl  and 
Kinghorn  to  be  distinct  from  the  Spiroschaudinnia  recurrentis, 
and  in  1906  they  gave  it  the  name  of  S.  duttoni,  in  honour  of 
the  late  Dr.  Dutton,  of  the  Liverpool  School,  who  had  done  so 

much  for  Tropical  Medicine,  and  who  himself  had  fallen  a  victim  to 
this  disease.  Novy  and  Knapp  had  a  little  time  previously  assigned 
the  names  Spirillum  duttoni  to  the  same  parasite.  Other  spirochsetas 
have  recently  been  described,  as  will  be  mentioned  later. 

In  1905  Schaudinn  discovered  the  presence  of  a  spirochaete- 
like  organism  in  syphilis,  which  he  called  Spirocha;ta  pallida. 

Later  he  created  for  the  organism  a  new  genus — ^Treponema.  In 

the  same  year  Castellani  demonstrated  the  presence  of  a  spiro- 
chaete or  treponema  in  yaws,  and  named  it  SpirochcBta  pertenuis 

{Treponema  pertenue). 
Reference  must  here  be  made  to  the  discovery  of  a  small  pro- 

tozoan parasite  in  sheep  suffering  from  a  disease  called  '  carceag  ' 
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by  Babes  in  Roumania  in  1888.    The  name  applied  to  this  parasite 

 viz.,  hffimatococcus — could  not  be  maintained,  as  it  was  already 

used  in  botany,  hence  the  generic  name  of  Babesia  was  given  to  the 

group  by  Starcovici  in  1893.  The  term  '  piroplasma,'  so  often used,  was  introduced  by  Patton  in  1S95.  It  is,  however,  mostly 

due  to  the  work  of  Smith  and  Kilborne  on  red-water  in  cattle  that 
Babesia  has  become  well  known,  together  with  the  fact  that  it  is 

spread  by  a  tick.  The  parasite  Babesia  canis,  discovered  by  Plana 

and  Galli-Valerio  in  1895,  has  been  thorouglily  described  by  CeUi 

in  1900  and  Nuttall  in  1904,  and  the  hfe-history  in  the  tick  has 
been  worked  out  by  Christophers.  At  the  present  time,  thanks 
to  the  researches  of  Koch,  Theiler,  and  others,  several  species  of 

Babesia  especially  affecting  cattle  are  known. 
As  to  whether  a  Babesia  is  the  cause  of  the  tick  or  spotted  fever 

of  the  Rocky  Mountains  appears  open  to  grave  doubt,  although  it 
has  been  described  by  Wilson  and  Chowning  in  1903,  and  supported 

by  Westbrook  and  Cobb  in  the  same  year,  and  Anderson  in  1903, 
because  other  observers  have  failed  to  find  any  such  organism. 
There  is,  however,  strong  evidence  in  favour  of  a  tick  being  the 
spreader  of  the  disease.  We  have  already  mentioned  that  the 

so-called  Leishman-Donovan  body  [Leishmania  donovani)  was  con- 
sidered by  Laveran  and  Mesnil  to  be  a  Babesia. 

Insects  and  Disease. — It  will  be  obvious  from  the  preceding 
section  that  ticks  and  insects  play  a  great  part  in  spreading  pro- 

tozoan diseases,  and,  further,  it  will  be  shown  that  they  com- 
municate bacterial  disease  as  well. 

Filaria  can  be  spread  by  Culex,  Stegomyia,  or  Anopheles  ;  malaria 

by  several  species  of  the  Anophehnae  ;  Babesia  and  spirochcetes  by 
ticks  ;  Leishmania  donovani  perhaps  by  bugs  ;  Leishmania  infantum 

probably  by  fleas ;  trypanosomes  by  tsetse-flies,  and  possibly  by 
some  kind  of  mosquitoes. 

But  apart  from  these  diseases,  of  which  we  know  the  cause, 
there  are  two  infections  the  unknown  agent  of  which  is  carried 
by  mosquitoes.  Thus  Finlay,  in  1881,  formulated  definitely  the 

hypothesis  that  yellow  'fever  was  spread  by  a  mosquito,  which in  1900  was  proved  by  Reed,  Carroll,  Agramonte,  and  Lazear  to 
be  a  fact,  the  mosquito  being  Stegomyia  fasciata,  now  Stegomyia 
calopus. 

With  regard  to  dengue  fever,  Graham  of  Beirut,  in  1903,  thought 
that  he  had  discovered  a  protozoon  in  the  red  corpuscles  of  persons 
suffering  from  the  disease,  and  that  this  parasite  underwent  develop- 

ment in  Culex  faiigans  (Wied).  Doubt  has  been  thrown  upon 
Graham's  parasite,  but  the  idea  that  Culex  faiigans  (Wied)  is responsible  for  the  spread  of  dengue  fever  has  been  strongly  sup- 

ported by  Ashburn  and  Craig  in  1907. 
Turning  now  to  bacterial  diseases,  the  work  of  the  Indian  Plague 

Committee,  pubhshed  in  1906-1908,  proves  that  the  rat-flea  (Xenop- 
syUa  cheopis)  is  the  main  means  of  the  spread  of  plague.  With 
regard  to  typhoid,  it  was  conclusively  proved  in  the  army  con- 
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centration  camps  of  the  United  States  in  the  Spanish-American 
War  of  1898  that  flies  were  great  spreaders  of  the  disease,  a  fact 
already  emphasized  by  Celh  and  others  ;  and  this  has  been  further 

supported  by  the  worl<  of  Firth  and  Horrocks  (1902),  Chante- 
niesse,  and  numerous  other  observers.  Dysentery  may  also  be 
spread  by  flies. 

A  knowledge,  therefore,  of  ticks,  biting  flies,  and  other  insects  is 
of  the  greatest  importance  to  the  doctor  who  is  to  practise  in  the 
tropics.  We  refer  the  reader  interested  in  this  subject  to  the 
classical  work  of  Nuttall  on  Insects  as  carriers  of  disease  in  the 

Johns  Hopkins  Hospital  Reports,  1899. 

The  idea  that  the  house-fly  and  its  alUes  are  capable  of  spreading  disease 
originates  from  the  time  of  MercuriaUs,  who  in  1577  suggested  that  the  virus 
of  plague  might  be  disseminated  by  this  means.  In  1666  Sydenham  remarked 
that  the  presence  of  numerous  flies  in  the  summer  indicated  that  there  would 
be  much  sickness  in  the  autumn,  while  in  1808  Crawford  stated  that  he 
beUeved  insects  to  be  the  carriers  of  infection.  In  1853  Moore  referred  to 
flies  as  tlie  possible  carriers  of  cholera,  tjqDhoid,  tuberculosis,  anthrax,  and 
leprosy.  In  1869  Raimbert  performed  the  first  experiments,  showing  that 
anthrax  could  be  disseminated  by  flies.  Tizzoni  and  Cattani  made  observa- 

tions on  the  spread  of  cholera  by  the  same  means,  Grassi  and  later  Stiles 
demonstrated  the  possibility  of  the  carriage  of  parasitic  worms,  and  one  of 
us  the  transference  of  the  Treponema  pertenue  by  the  same  means.  Gayon 
in  1903  indicated  the  possibility  of  the  dissemination  of  fungi  by  flies. 

Poisons. — Micro-organisms  are  not  the  only  causes  of  disease 
to  be  found  in  the  tropics,  for  poisons  from  plants  and  animals 
are  also  of  the  greatest  importance. 

It  has  been  shown  that  the  most  primitive  peoples  have  definite 

knowledge  of  poisons,  and  it  has  already  been  mentioned  how  early 

the  study  of  snake  and  other  animal  venoms  began. 

It  will  suffice  here  to  indicate  that  the  scientific  study  of  snake- 

venom,  begun  by  Prince  Lucien  Bonaparte  in  1843,  has  been  ex- 
tended by  Fayrer,  Martin,^  Lamb,  Calmette,  Noguchi,  and  many 

others,  and  leave  a  fuller  description  of  this  and  the  history  of 

other  poisons  to  a  later  section. 

Physical  Conditions.— Tropical  medicine  does  not  confine  itself 

to  diseases  caused  only  by  parasites  and  poisons,  for  there  are  such 

conditions  as  heat-stroke,  which  are  entirely  due  to  physical  causes, 

and  also  there  is  the  important  question  of  the  influence  of  tropical 

chniates  on  man,  which,  together  with  injuries  caused  by  wild 

animals,  must  be  dealt  with  in  a  later  chapter. 

Clinical  Medicine,  Surgery,  Hygiene,  etc.  — Chnical  researches 

into  the  diseases  affecting  Europeans  and  natives  m  the  tropics 

began  with  the  earhest  modern  travellers,  non-medical  as  well 

as  medical,  and  the  earhest  references  to  tropical  diseases  are 

to  be  found  in  these  early  works  on  travel.  Thus,  as  Singer  has 

pointed  out,  De  Oviedo  "in  1526  gives  a  reference  to  a  disease bubas,  which  we  now  know  to  include  Frambcesia  tropica,  a  form 

of  Leishmaniasis,  and  probably  a  form  of  Blastomycosis.  
In 

1558  Thevet  described  the  jigger  as  a  httle  worm  call
ed  Tom, 



SCHOOLS  OF  TROPICAL  MEDICINE 

21 which  entered  into  the  feet,  and  wrote  descriptions  of 
 Framhcesia 

tropica  under  the  term  '  Pains.'  In  1598  G.  W.  wrote  an
  account 

of  Calenture  (heat-stroke),  and  Tabadillo,  which  is  derived  
irom  the 

Spanish  word  Tabardo,  a  cloalc,  and  was  applied  to  the  typhus 

fever  epidemic  in  Spain  in  1557  ;  and  therefore  G.  W.  may  h
ave 

meant  typhus  by  this  term,  though  it  is  possible  that  he
  also  in- 

cluded yellow  fever  under  the  same  name.  He  also  describes 

Espinlas,  possibly  due  to  the  bite  or  sting  of  some  venomous  animal
  ; 

Cameras'  de  Sangre,  or  dysentery  ;  erysipelas,  which  probably  in- cluded filariasis  ;  and  Tifioso,  or  scurvy.  In  1642  Bontius  wrote  his 

work,  '  De  Medicina  Indorum,'  but  this  and  many  others  are  briefly 

mentioned  at  the  end  of  this  chapter  under  the  heading  '  Special 

Works  on  Tropical  Medicine,'  and  need  not  be  further  described  here. 

The  great  improvement  in  the  methods  used  in  the  tropics  in 

medicine,  surgery,  midwifery,  together  with  the  improvement^  in 

the  hospitals  and  in  the  sanitation,  deserves  its  full  share  of  praise. 

As  regards  sanitation,  it  is  sufficient  to  mention  the  splendid  work 

of  Gorgas  in  Panama,  Hasler  and  his  co-workers  in  the  PhiHppines. 
Ross  in  Ismaiha  and  Balfour  in  Khartoum  have  shown  what  can  be 

done  to  improve  the  sanitation  of  tropical  towns. 

"  Therapeutic  Advances. — The  most  important  therapeutic  advances 
are  represented  by  the  application  of  atoxyl  by  Thomson  ;  tartar 

emetic  by  Phmmer  and  Thomson  for  the  treatment  of  the  trypano- 
sdmiases  ;  and  salvarsan  by  Ehrhch  for  the  spirochastoses ;  and  of 
emetine  by  Rogers,  Vedder,  and  others,  for  the  amoebiases. 

Unknown  Diseases. — ^Notwithstanding  all  the  rapid  advance  of 
knowledge  in  tropical  diseases,  there  are  many  which  as  yet  are 
unknown  or  little  known.  The  causation  of  blackwater  fever,  of 

yellow  fever,  of  dengue,  of  sprue,  of  beri-beri,  of  ainhum,  of  goundou, 
and  many  others,  still  require  explanation. 

Cosmopolitan  Diseases. — ^Though  tropical  medicine  is  limited  to 
the  description  of  certain  diseases  found  mostly  in  the  tropics, 

still  there  are  many  cosmopolitan  diseases  common  to  both  tem- 
perate and  tropical  regions  which  must  be  mentioned  in  a  work 

on  tropical  medicine. 

It  will  be  observed  that  tropical  diseases,  sens7'(  strictfe,  are  com- 
paratively few,  most  of  them  being  endemic  in  the  Temperate  Zone, 

though  occurring  more  rarely  there.  Moreover,  owing  to  the  great 
increase  of  traffic  between  tropical  countries  and  Europe,  diseases 
have  passed  from  one  to  the  other,  and  vice  versa.  In  fact,  enteric 

fever  may,  at  the  present  time,  be  considered  to  be  essentially  a 
tropical  disease,  as  it  is  much  more  commonly  met  with  in  the 
tropics  than  in  Europe  or  North  America. 

Schools  of  Tropical  Medicine. — Nothing  has  done  more  to  advance 
the  knowledge  of  tropical  medicine  than  the  movement  commenced 
by  Sir  Patrick  Manson,  Mr.  Joseph  Chamberlain,  and  the  British 
Government  in  founding  the  London  School  of  Tropical  Medicine, 
and  by  Sir  Alfred  Jones  and  the  citizens  of  Liverpool  in  founding 
the  Liverpool  School. 
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These,  together  with  the  schools  in  Paris,  Hamburg,  Lisbon,  and 
elsewhere,  have  done  a  very  great  work.  Previous  to  their  founda- 

tion the  ordinary  medical  man  had  to  pick  up  his  knowledge  of 
tropical  medicine  as  best  he  could,  though  it  is  to  be  noted  that 
army  and  navy  doctors  were  given  instruction  in  tropical  medicine 
at  Netley  and  Haslar,  and  to  them,  as  well  as  to  the  officers  of  the 
Indian  Medical  Service  and  the  Medical  Services  of  the  French, 
German,  American,  Dutch,  Portuguese,  Italian,  and  Spanish  armies 
and  navies,  much  credit  is  due  for  investigating  tropical  diseases. 
In  this  connection  the  names  of  Carter,  Lewis,  Cunningham,  Gordon, 
Corre,  Rho,  Pasquale,  and  many  others  besides,  may  be  mentioned. 
The  improvement  in  the  existing  and  the  founding  of  schools  of 
medicine  and  universities  in  various  parts  of  the  tropics  wiU  enable 
the  native  races  to  obtain  a  better  knowledge  of  medicine  than formerly. 

It  is  not  wise  for  a  medical  man,  however  well  trained  otherwise, 
to  attempt  to  practise  in  the  tropics  without  having  gone  through 
a  course  of  instruction  in  one  of  these  schools,  for  greatly  wiU  he 
regret  his  lack  of  special  knowledge. 

MODERN  JOURNALS. 

Unless  the  practitioner  in  the  tropics  keeps  in  touch  with  the  work  of  the 
day,  he  will  in  a  short  time  find  liimself  deficient  in  much  useful  information. 

The  most  valuable  epitome  of  recent  work  is  : — 

Balfour  and  Archibald  (191  i).    Second  Review  of  Recent  Advances  in 
Tropical  Medicine. 

The  current  literature  is  to  be  found  in  the  Tropical  Diseases  Bulletin. 
The  progress  of  Tropical  Medicine  is  to  be  found  in  the  following  journals  : — 

1.  American  Tropical  Diseases  Society's  Journal. 
2.  AnnaU  di  Medicina  Navale  (Roma). 
3.  Annual  Reports  of  the  Surgeons-General  and  Principal  Civil  Medical 

Officers  of  the  British,  French,  and  German  Colonies. 
4.  Annals  of  Tropical  Medicine  and  Parasitology  (Liverpool). 
5.  Annals  of  Tropical  Hygiene  and  Sanitation.    (Not  yet  commenced.) 
6.  Archives  de  Parasitologic  (Paris). 
7.  Archiv  fiir  Protistenkunde  (Jena). 
8.  Arcliiv  fiir  Schiffs-  und  Tropenhygiene  (Leipzig), und  die  Beihefte  (separate). 
9.  Archivos  de  Hygiene  e  Pathologia  Exoticas  (Lisbon). 

10.  Atti  della  Societa  per  gli  studi  della  Malaria  (Roma). 
1 1 .  British  Guiana  Medical  Journal  (Demerara) . 
12.  Bulletin  de  ITnstitut  Pasteur  of  Paris  and  of  Tunis. 
13.  Bulletin  de  la  Societe  de  Pathologic  Exotique  (Paris). 

14.  Bulletin  de  la  Societe  Medici-Chirurgical  de  I'lndo-Chine. 
15.  Bulletin  of  the  Yellow  Fever  Bureau  (Liverpool). 
16.  Bulletin  of  Entomological  Research  (London). 
17.  China  Medical  Journal. 
18.  Indian  Medical  Gazette  (Calcutta). 
19.  Journal  of  Hygiene  (Cambridge,  England). 
20.  Journal  of  the  London  School  of  Tropical  Medicine,  and  its  Supplements. 

21.  Journal  of  Pai'asitology  (Cambridge). 
22.  Journal  of  the  Royal  Army  Medical  Corps  (London). 
23.  Journal  of  Tropical  Medicine  and  Hygiene  (London). 
24.  Malaria  e  Malattie  dei  Paesi  Caldi  (Roma 
25.  Malay  Medical  Journal  (Singapore). 
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26.  Medical  Reports  of  the  Chinese  Custom
s. 

2  7.  Memorias  do  Institute  Oswaldo  Cruz  (Rio  di  Janei
ro). 

PhiUppine  Tournal  of  Science  (Manila).  j.  .  ■  , 

'o'  ReSs  of  the  Egyptian  Government  School  of  Medicme  (Cairo) 

30:  Reports  of  the  Ad^ory  Committee  for  the  Tro
pical  Diseases  Research 

31.  S^cientific°Memiirs  by  the  Officers  of  the  Medical  and  Sanit
ary  Depart- 

32.  ̂S^'io^\&t^tL  for  Medical  Research.  Federated  Malay  States 

33.  Transactions  of  the  Society  of  Tropical  Medicine  and  Hygiene 
 (London). 

Among  the  pubUcations  which  at  times  have  most  valuable  papers  on 
 tropical 

diseases  and  parasitology  may  be  mentioned  : — 

34.  .A.rbeiten  aus  dem  KaiserUchen  Gesundheitsamte. 
35.  British  Medical  Journal  and  the  Lancet.  ^  xt,  tt  -j.  1  c^-  +  .  . 

'^6  Bulletins  and  Reports  of  the  following  departments  of  the  United  States . 

Washington— (a)  Animal  Industry;  [b)  PubUc  Health  and  Marine 
Hospital  Service  ;  (c)  National  Museum. 

37.  Canadian  Medical  Association  Journal. 
38.  Centralblatt  fiir  Bakteriologie. 
39.  Deutsche  Medizinische  Wochenschrift. 
40.  Journal  of  Experimental  Medicine. 
41.  Miinchener  Medizinische  Wochenschrift. 

42.  Proceedings  and  Transactions  of  the  Royal  Society  (London). 

43.  Proceedings  of  the  Society  of  Experimental  Biology  and  Medicine. 
44.  South  African  Medical  Record  (Cape  Town). 

45.  Quarterly  Journal  of  Microscopical  Science  (London). 
46.  Transvaal  Medical  Journal. 
47.  Zeitschrift  fiir  Hygiene  und  Infectionen  Krankheiten. 

SPECIAL  WORKS  ON  TROPICAL  MEDICINE. 

De  Oviedo,  F.  (1526).  Hystoria  Natural  de  las  Indias  (Toledo)  ;  (1547) 
Coronica  de  las  Indias  (Madrid).     (Accounts  of  Yaws  and  Jiggers.) 

Thevet,  F.  a.  (1558).  Les  Singularitiez  de  la  France  Antartique  autrement 
nommee  Amerique.    (Jiggers,  Yaws,  and  Native  Practice.) 

Da  Orta,  G.  (1563).  Coloquious  dos  Simples  e  Drogas  da  India.  (This 

book  is  the  first  European  work  published  in  India,  and  contains  descrip- 
tions of  many  Indian  plants  and  their  application  to  the  treatment 

of  Cholera,  Dysentery,  etc.)  Garcia  da  Orto  was  physician  to  Dom 
Marten  da  Sousa,  Governor  of  Goa,  with  whom  he  travelled  in  India  and 
Ceylon  in  1534.    The  English  translation  (191 3). 

Da  Orta,  W.  G.  (1598).  The  Cures  of  the  Diseased  in  Remote  Regions 
(London).  Heat-Stroke,  Typhus,  Yellow  Fever  (?),  Erysipelas  (Filariasis  ?), 
Espindas,  Dysentery,  and  Scurvy. 

BoNTius,  J.  (1642).  De  Medicina  Indorum  (Lugduni,  Batavia).  (Remarks 
on  drugs,  preservatibh  of  health,  treatment,  and  morbid  anatomy.) 

Alpinus,  p.  (1645).  De  Medicina  ^Egyptorum  (Parisiis).  (The  first  book 
contains  articles  on  the  state  of  Egyptian  Medicine,  on  diseases  endemic 
and  epidemic,  including  plague  ;  the  second  on  blood-letting  ;  the  third 
on  scarification,  extraction  of  stone  from  the  bladder,  baths,  and  friction  ; 
the  fourth  on  medicines.) 

PisoN,  G.  (1648).  HistoriaMedicaBrasiliiE  (Lugduni,  Batavia).  (Thiswoi-kis 
divided  into  two  paits,  of  which  the  first  treats  of  Brazilian  climatology  ; 
the  second,  of  Brazilian  diseases — e.g.,  catarrhs,  diseases  of  the  cj'es, 
spasm,  stupor  of  the  members,  obstructions  of  the  viscera,  hydropsy, 

fiuxes,  tenesmus,  colic,  dysentery,  liver  troubles,  woi'ms,  syphilis,  ulcers, etc.) 
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"^""^  forti)^"       ̂ '  ^P"''^"^^  M^'^i'^a  ad  Mentem  Sinensium  (Franc 
Kaempfer    E.  (1712)     Amcenitatum  Exoticorum.  Politico-Phvsico-Medi- corum  Lengovia.    (This  well-illustrated  book,  dealing  with  Persia  India and  Japan  IS  composed  of  five  fascicles,  of  which  the  first  is  poUtical  the secoiid  antiquarian;  the  third  physico-medico,  containing  descriptions of  the  lorpedo,  Dractmculus  persarum,  Asafoetida,  Hydrocele  Hvoer- sarcosis  ulcerosa  pedum  malabaricas  genti  vernacula— z.e.  Madura -foot— acupuncture^^  cauterization  ;  the  fourth  and  fifth  are  botanical  ) 
Kaempfer,  F  D.  L    (1726).    Traite  des  Maladies  ParticuHers  aux  Pays Onentaux  (Pans)^   (Bound  with  Luilher's  Voyages  ;  contains  descriptions of  Sea-sickness  Scurvy,  Cohc,  Venereal  Disease,  Fever,  Guinea- Worms Jiggers,  Serpent  Bite,  Smallpox,  etc.) 
Aubrey,  T.  (1729).     The  Sea-Surgeon  or  the  Guinea  Man's  Vade-Mecum ^London) .     (Contains  accounts  of  Fevers,  Erysipelas,  Diarrhoea.  Cholicks yaws,  Negroes  and  their  food,  etc.,  as  seen  on  the  Coast  of  Guinea  ) 
ATKINS,^  J    (1734).    The  Navy  Surgeon  (London).    (Contains  an  appendix on    ihe  Sleepy  Distemper  in  the  Negro.') 
Perry,  C   (1743)-    View  of  the  Levant,  particularly  Constantinople,  Syria f  gypt.  and  Greece  (m  four  parts,  containing  information  with  regard  to Medicine  and  Surgery  in  the  East) . 
Brocklesby  R.  (1764).    Observations  on  Camp  Diseases,  with  an  Appendix on  the  Chmate  and  Diseases  in  Africa  (I-ondon). 
■•-^^/..J^^^s  (1768).    Essays  on  Diseases  incidental  to  Europeans  in  Hot Climates  (London).    (Other  editions  1771,  1777,  1788,  1808.  Translated into  German  1773.) 
Hillary  (1772).    Observations  on  the  changes  of  Air,  etc.,  in  the  Island  of Barbadoes  (London). 
Clark,  John  (1773).    Observations  on  the  Diseases  in  Long  Voyages  to  Hot Countnes,  and  particularly  those  of  the  East  Indies  (London)  (Other 

editions  1792,  1809.    Translated  into  German  1778.) 
Robertson,  R.  (1779).    A  Physical  Journal  kept  during  Three  Voyages  on the  Coast  of  Afnca  and  the  West  Indies  in  the  years  1 772-1774  (London) 
Rollo,  J.  (1781).    Diseases  in  the  Army  on  St.  Lucia  (Barbadoes). 
FoNTANA,  N.  (1781).    Osservazioni  intorno  alle  malattie  che  attaccano  gli 

Europei  nei  Chmi  Caldi  (Livorno).     (Translated  into  French  in  1818.) 
D'AziLLE  (1785).    Observations  generales  sur  les  Maladies  des  CUmats  chauds (Paris) . 
Campbell,  D.  (1785).  Observations  on  the  Typhus  or  Low  Contagious  Fever 

(Lancaster).  (Partly  relates  to  Yellow  Fever  in  Jamaica  and  West  Indies  ) 
MosELEY,  B.  (1787).  Treatise  on  Tropical  Diseases  (London).  (Another edition  1806.    Translated  into  German  1790.) 
Balfour,  F.  (1790).    Treatise  on  Putrid  Intestinal  Fevers  (Edinburgh). Thomas,  R.  (1790).  Medical  Advice  to  the  Inhabitants  of  Warm  Chmates 

(London). 
Jackson,  R.  (1791).    The  Fevers  of  Jamaica. 
Wade,  P.  (1793).  Prevention  and  Treatment  of  the  Disorders  of  Seamen  and 

Soldiers  in  Bengal  (London). 
Hunter,  John  (1796)-  Observations  on  the  Diseases  of  the  Army  in  Jamaica, 

and  on  the  Best  Way  of  preserving  the  Health  of  Europeans  in  that 
Chmate  (London). 

Thomas  (1801).    Modern  Practice  of  Physic  of  all  Chmates. 
Campet,  p.  (1802).  Traite  pratique  des  Maladies  graves  qui  regnent  dans 

les  Contrees  situees  sous  la  Zone  torride  et  dans  le  Midi  de  I'Europe  (Paris). 
Blane,  G.  (1803).    Observations  on  the  Diseases  of  Seamen  (London). 
Winterbottom,  T.  (1803).  An  Account  of  the  Native  Africans  in  the  Neigh- 

bourhood of  Sierra  Leone,  to  which  is  added  an  Account  of  the  Present 
State  of  Medicine  among  them.  2  vols.  (London).  (The  second  volume 
contains  the  medical  information.) 

Hunter,  W.  (1804).  An  Essay  incident  to  Seamen  or  Lascars  in  Long 
Voyages  (Calcutta). 
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Curtis,  C.  (1807).    Diseases  of  India  (Edinburgh). 

Johnson,  J.  (iSii).  Influence  of  Tropical  Climates  on  European  Constitu- 

tions' (London).    Other  editions  1821  and  1827,  and  a  sixth  edition. 
Frank  (1812).    Collection  d'Opuscules  de  Medicine  Pratique  (Paris). 
Reece  (18 1 4).    Medical  Guide  for  Tropical  Climates  (London). 

Simpson  (1820).  Exposition  of  Elementary  Principles  specially  concerned 
in  the  Preservation  of  Healthiness  and  Production  of  Distempers  amongst 
Mariners,  Travellers,  etc.,  in  Tropical  Chmates  (London). 

Chisholm,  C.  (1822).  A  Manual  of  the  CUmate  and  Diseases  of  Tropical 
Countries  (London). 

Ballingall,  G.  (1823).  Observations  on  Fever,  Dysentery,  and  Liver  Com- 
plaints in  European  Troops  in  India.  Edinburgh. 

Boyle,  J.  (1823).  I.etters  on  the  Prevention  and  Cure  of  Diseases  peculiar 
to  Hot  Climates  (London) . 

M'Cave,  J.  (1825).  MiUtary  Medical  Reports  containing  Pathological  and 
Practical  Observations  illustrating  the  Diseases  of  Warm  Climates 
(Cheltenham). 

Johnson,  J.  (1827).  An  Essay  on  Morbid  Sensibility  of  the  Stomach,  etc., 
to  which  are  added  Observations  on  the  Diseases  and  Regiments  of 
InvaUds  on  their  Return  from  Hot  and  Unhealthy  Chmates  (London). 

H.^SPER,  M.  (1831).  Die  Natur  und  Behandlung  der  Krankheiten  der  Tropen- 
lander  (Leipzig). 

Boyle,  J.  (1831).  Medico-Historical  Account  of  the  Western  Coast  of  Africa 
(London) . 

ThSvenot  (1840).  Traite  des  Maladies  des  Europeens  dans  les  pays  chauds 
(Paris). 

Mc William,  J.  O.  (1843).    The  Medical  History  of  the  Expedition  to  the 
Niger,  1841-42  (London). 

SiGAUD,  J.  F.  (1844).    Maladies  du  Bresil  (Paris). 
Fergusson,  W.  (1846).  Notes  and  Recollections  of  a  Professional  Life 

(London).  (Deals  with  Military  Hygiene,  Ophthalmia,  Plague,  Yellow 
Fever,  Typhus,  Marsh  Miasmata,  and  Cholera). 

Reed,  McC.  (1846).  Fever,  Contagion,  Quarantine,  and  Cholera  (London). 
(Deals  with  Yellow  Fever,  Typhus,  Plague,  and  Scurvy.) 

Wilson,  J.  (1846).    Medical  Notes  on  China  (London). 
Bryson,  a.  (1847).  Climate  and  Principal  Diseases  of  the  African  Station 

(London).  (This  is  a  book  on  the  diseases  in  the  vessels  of  the  West 
African  Squadron  from  1820  till  1845,  giving  graphic  descriptions  of  the 
ravages  of  Yellow  Fever,  and,  in  addition,  chapters  on  the  Topography 
of  the  Station,  the  Causation,  Treatment,  and  Prevention  of  Disease  in 
the  Station,  and  the  Diseases  most  prevalent  among  captured  slaves.) 

Pruner  (1847).    Die  Krankheiten  des  Orients  Erlangen. 
Morehead,  Charles  (1856).    Researches  on  Disease  in  India  (London). 
Johnston,  C.  (i860).    Health  and  Disease  in  Natal  (Natal). 
Martin,  Ranald  ( i  86  i ) .   Influence  of  Tropical  Climates  in  producing  Disease. 
MooRE,  W.  J.  (1861?).  Manual  of  the  Diseases  of  India  (London).  Second edition,  1886. 

DuTRouLAU,  A.  F.  (1 861).    Traite  de  Maladies  des  Europeens  dans  les  pays chauds  (Paris).    Second  edition,  1868. 
Gordon  (1863).    China  from  a  Medical  Point  of  View  (London). 
Clark,  S.  (1864).    Hygiene  of  the  Army  in  India  (London). 
Sabatier  (1864).    Maladies  Observees  dans  les  Mers  de  Chine.    Th^se  (Mont- pellier). 
Mare,  J.  (1865).    6tude  sur  les  Maladies  endemiques  au  Senegal  et  a  la  cote 

occidentale  d'Afrique.    These  (Montpelher) . 
Gauthier  (1865).    Des  Endemics  au  S6n6gal.    ThSse  (Paris). 
n-ARiNG,  E.  J.  (1866).    The  Tropical  Resident  at  Home  (London). Godard^^  E.  (1867).    Observations  Medicale  et  Scientifique  (Paris  .  (Relates to  Egypt  and  Palestine.) 
GiRARD,  La  Barcerie  (1868).  Considerations  M6dicales  sur  la  Cochin-cliine. these  (Montpelher). 
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cZnoM^  r^'f^^«  Maladies  des  Regions  intertropicales  (Paris). 
Ylo^rZ'  t"  a-  Experiences  of  .in  Army  Surgeon  in  India. 

H  c'J'  ̂   ̂Q^^^-,  ̂ ifea^es  of  Tropical  Climates  and  their  Treatment (London).    Second  edition,  1879 
Laveran,  a.  (187s).    Maladies  et  Epidemics  des  Armdes  (Paris) 

Zanzibar^Parisf*"'^^  Constitution  Phys.  et  Med.  de  I'lle  de FossAGRiES  J.  B.  (1877).    Traite  d'Hygiene  Naval  (Paris). 
buLuvAN,  John  (1877).    The  Endemic  Diseases  of  Tropical  Climates  (Lon- 

^"^""slSffpariS)  ̂ '^'^^  Clinique  des  Maladies  des  Europeens  au 
HoRTON,  J.  A.  B.  (1879).    Diseases  of  Tropical  Climates  (London) > A YRER,  Joseph  (188 1).    Tropical  Diseases  (London). 
BfiRENGER-FERAUD  (i 88 1 ).    Traite  Clinique  des  Maladies  des  Europeens  aux AntiUes  (Pans). 

NiELLY,  Maurice  (1881).    ̂ :iements  de  Pathologic  Exotique  (Paris) i;^AYRER,  Joseph  (1882).    CUmate  and  Fevers  of  India  (London) 
Gordon,  C.  A.  (1884).    Medical  Reports— Chinese  Customs  Service  (London^. (Almost  a  textbook  of  tropical  medicine,  with  valuable  reports  by  Manson on  I'llanasis,  Paragonimiasis,  etc.) 
Maclean,  W.  C.  (1886).    Diseases  of  Tropical  Climates  (London). 
CoRRE,  A.  (1887).    Traite  CUnique  des  Maladies  des  Pays  Chauds  (Paris). Duncan,  A.  (1888).    Prevention  of  Disease  in  Tropical  and  Subtropical Campaigns  (London). 
Kelsch  and  Kiener  (1889).    Traite  des  Maladies  des  Pays  Chauds  (A justly  celebrated  book.) 
Davidson,  Andrew  (1893).    Hygiene  and  Diseases  of  Warm  CUmates. 
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CHAPTER  II 

TROPICAL  CLIMATOLOGY 

Tropical  climates — Climatic  factors — Temperature— Pressure — Motion  of  the 
atmosphere — Humidity — Rainfall— Subdivisions  of  warm  climates— 
Psycho-physical  aspect  of  climates — References. 

TROPICAL  CLIMATES. 

Climates  may  be  classified,  as  suggested  by  Supan,  according  to 

temperature,  into  three  groups  : — 
1.  Warm  climates,  extending  from  the  Equator  to  the  mean 

annual  isotherm  of  68°  F. 
2.  Temperate  climates,  extending  from  the  mean  annual  isotherm 

of  68°  F.  to  that  of  50°  F.  for  the  warmest  months  of  the  year. 

3.  Cold  climates,  lying  polewards  of  the  isotherm  of  50°  F.  for 
the  warmest  months  of  the  year. 

Of  these  divisions,  the  warm  climates  alone  concern  us. 

WaiTn  or  hot  climates  may  be  defined  on  a  map  of  the  world  by 

the  isotherms  which  represent  a  mean  annual  temperature  of  68°  F. 
or  20°  C.  ■ 

If  now  attention  is  turned  to  Fig.  i,  it  will  be  noticed  that  these 

isotherms  are  represented  by  irregular  wavy  lines  situated  about 
35  degrees  north  latitude  and  rather  less  than  30  degrees  south 
latitude. 

This  region  is  divided  into  two  zones  — 

1.  The  Tropical  Zone. 
2.  The  Subtropical  Zone. 

I.  The  Tropical  Zone. — ^The  Tropical  Zone  is  limited  to  the  north 

and  the  south  by  the  isotherm  which  represents  a  mean  tempera- 

ture for  '  the  coldest  months  of  the  year  '  of  68°  F.  or  20°  C. 
It  will  be  noticed  that-  this  isotherm  corresponds  more  or  less 

with  23  J  degrees  north  or  south  latitude,  which  represent  the  Tropics 
of  Cancer  and  Capricorn. 

Examining  the  map  a  httle  more  in  detail,  it  will  be  noticed  that, 

starting  in  the  extreme  west  and  travelling  eastwards,  the  isotherm 

both  north  and  south  of  the  Equator  is  nearly  the  same  as  the  lati- 

tude 23^  degrees  north  or  south,  but  as  the  coast  of  America  is 

28 
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reached  it  dips  a  little  to  the  south  in  the  Northern  Hemisphere,  and 
considerably  to  the  north  in  the  Southern  Hemisphere.  This 
variation  is  caused  by  cold  currents  in  the  sea  running  along 
the  west  coast  of  America,  the  more  important  of  which  (marked 
I.  on  the  map)  is  the  cold  current  from  the  Antarctic. 

Tracing  the  line  farther  eastward,  it  will  be  noticed  that  it  rises 
towards  the  north  in  the  Northern  Hemisphere,  and  falls  towards 
the  south  in  the  Southern  Hemisphere.  In  the  Northern  Hemi- 

sphere this  is  due  to  the  warm  Equatorial  Current  (H.),  and  in  the 
Southern  Hemisphere  to  the  warming  effects  of  the  land  and  to  the 
warm  Brazilian  Current  (IV.). 

With  reference  to  the  different  effect  of  land  and  sea,  it  is  neces- 

sary to  remember  that  though  25  per  cent,  of  the  heat  of  the  sun's 
rays  which  fall  on  the  outer  limit  of  our  atmosphere  are  absorbed, 
still  these  rays  do  not  really  warm  the  air  to  any  appreciable 
extent.  The  real  warmth  of  the  air  is  obtained  from  the  dark  heat 
radiated  from  land  and  sea. 

Land  not  only  absorbs  the  radiant  heat  from  the  sun  more  quickly 
than  water,  but  also  more  readily  gives  off  the  dark  heat  to  the  air  ; 

therefore  the  presence  of  a  large  area  of  land  upon  which  the  sun's 
rays  faU  more  or  less  vertically  at  noon  all  the  year  round  wiU  raise 
the  temperature  of  the  air,  and  wiU  tend  to  extend  the  area  of  the 

warm  climates.  Hence  the  land  may  become  extremely  hot^ — in- 
credibly high  temperatures  have  been  mentioned  by  authors- 

while  water :  never  becomes  very  warm.  The  reason  of  this  is 

that  water,  being  a  liquid,  by  convection  and  by  currents  tends  to 
keep  at  a  more  even  temperature  than  land,  though,  as  already  noted, 
the  currents,  cold  and  warm,  have  a  marked  influence  on  the  climate. 

Turning  again  to  the  map,  and  tracing  the  isotherm  eastwards 
towards  the  west  coast  of  Africa,  it  will  be  noticed  that  again  both 
the  northern  and  the  southern  isotherms  approach  the  Equator, 

and  again  this  is  due  to  cold  currents — in  the  north  to  the  North 
Equatorial  Current  (V.),  and  in  the  south  to  the  cold  Antarctic 
Current  (I.).  Crossing  the  continent  of  Africa,  the  effect  of  land 
is  seen,  and  on  passing  into  the  Indian  Ocean  the  effect  of  the 

Mozambique  and  the  South  Equatorial  Currents  may  be  noted, 
and  finally,  to  the  west  and  east  of  Australia  the  cold  Antarctic 
Currents  produce  effects. 

Thus  the  Tropical  Zone  is  alternately  decreased  and  increased  in 
area,  the  most  marked  diminutions  being  on  the  west  coast  of 
America  and  the  west  coast  of  Africa. 

It  will  be  observed  that  this  zone  includes  Central  America,  a 

large  portion  of  South  America,  the  West  Indies,  a  large  portion  of 

Africa,  Madagascar,  a  portion  of  Arabia,  India,  Ceylon,  Indo-China, 
Sumatra,  Java,  Borneo,  the  Philippine  Islands,  New  Guinea,  and  a 

portion  of  Australia,  and  many  other  smaller  islands. 

2.  The  Subtropical  Zone.— The  Subtropical  Zone  lies  between  the 

isotherms  of  68°  F.  (20°  C.)  for  the  temperature  of  the  coldest  month, 
and  the  same  isotherms  for  the  mean  temperature  of  the  year. 
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It  is  depicted  in  Fig.  i,  and  will  be  noticed  to  include  a  portion  ol
 

North  America  and  considerable  portions  of  South  America,  Africa, 

Asia  Minor,  Arabia,  Persia,  North  India,  China,  and  Austral
ia. 

'  Another  method  of  subdividing  warm  climates,  based  upon  the 

winds  and  rainfall  rather  than  upon  the  temperature,  will  be  given 

at  the  end  of  this  chapter. 

CLIMATIC  FACTORS. 

Climate  may  be  defined  as  the  combined  effects  of  the  sun,  the 

atmosphere,  and  the  earth  at  any  one  place  on  the  earth's  surface. 
The  sun  produces  its  influence  by  the  heat,  light,  and  chemical 

rays  which  issue  from  it. 

The  atmosphere  acts  by  its  chemical  composition,  its  temperature 

and  diathermancy,  its  humidity,  pressure,  motion  (winds),  and 
electrical  conditions. 

The  earth's  influence  is  due  to  latitude,  relative  proportion  of 
land  and  water,  ocean  currents,  soil,  vegetation,  configuration  of 
the  surface,  and  altitude. 

In  the  present  chapter  the  discussion  on  these  factors  may  be 

grouped  into  the  three  headings  of  temperature,  pressure,  and 
humidity,  leaving  the  chemical  rays  and  their  effects  to  the  next 

chapter,  while  electrical  conditions  will  be  omitted. 
Though  we  are  compelled  to  deal  in  a  cursory  manner  with  these 

subjects,  we  would  strongly  advise  the  medical  man  about  to  prac- 
tise in  the  tropics  to  make  himself  conversant  with  elementary 

meteorology,  in  order  that  he  may  understand  the  seasonal  changes 
which  will  take  place  around  him,  and  the  data  which  he  will  obtain 
from  meteorological  instruments  which  may  be  in  his  charge.  The 
latter  especially  applies  to  Government  Medical  Officers,  who 
generally  are  responsible  for  a  small  meteorological  station,  often 
situate  in  the  hospital  compound. 

TEMPERATURE. 

Heat  derived  from  the  sun  is  capable  of  traversing  the  atmosphere 
surrounding  the  world,  and  thus  reaching  the  earth,  because  this 

atmosphere  is  diathermanous  to  rays  with  short  wave-lengths  coming 
from  so  hot  a  body  as  the  sun.  Dry  air  is  diathermanous  for  all 

rays,  but  aqueous  vapour  is  almost  athermanous  for  infra-red  rays, 
though  diathermanous  for  other  rays. 

In  passing  through  the  atmosphere,  about  25  per  cent,  of  the 
heat  which  has  entered  it  is  absorbed  before  it  reaches  sea-level. 

The  position  of  the  sun  is,  however,  of  the  utmost  importance 
with  regard  to  the  quantity  of  heat  reaching  the  earth.  If  the  sun 
is  quite  vertical,  probably  only  20  per  cent,  is  lost ;  whereas,  if 
the  beam  is  nearly  horizontal,  probably  none  reaches  the  earth. 

The  heat  rays  falling  upon  the  earth  are  absorbed  and  converted 
into  dark  heat — that  is  to  say,  into  frequencies  with  longer  wave- 
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leneths— and  these  are  radiated  back  into  the  atmosphere  (
terrestrial 

radiation)  This  dark  heat  is  absorbed  by  the  atmosphe
re,  which 

is  as  already  stated,  almost  athermanous  to  this  kmd  of 
 energy. 

'This  atmospheric  heat  is  one  of  the  most  important  factors  in 

determining  the  nature  of  a  climate,  and  therefore  requires  a  f
ew 

remarks. 

The  following  temperatures  are  usually  recorded  at  meteorological stations  ; 
1.  Shade  temperatures. 
2.  Solar  radiation. 
3.  Terrestrial  radiation. 
4.  Earth  temperatures. 

I.  Shade  Temperature. — The  shade  temperature  of  the  air  is  measured  by 
maximum  and  minimum  thermometers.  The  figures  in  Table  A,  taken  from 

the  Ceylon  meteorological  reports,  indicate  how  such  records  should  be  kept. 
Altitude  has  a  marked  efiect  upon  temperature,  and  must  either  be  stated 

or  else  the  temperature,  for  purposes  of  comparison,  must  be  recorded  in  sea- 
level  equivalents. 

Sea-level  Equivalents  of  Monthly  Mean  Temperature 
IN  Colombo. 

January 
February 
March  . . 

April May 

June     . . 

79"3 80-  2 

83-2 82-0 
81-  9 
81-3 

July     . . 
August 
September 
October 
November 
December 

82-2 

82-5 

8i-i 
8o-o 

80-9 

79'9 

Average  for  1905,  81 '2. 
These  temperatures  give  a  good  idea  of  a  tropical  island  climate.  The 

extremes  are  neither  very  high  nor  irregular  ;  the  mean  daily  range  of  tem- 
perature throughout  an  average  year  is  only  11 '2°  F.,  though  it  may  be  as 

much  as  1 5  '0°  F. 
Compare  this  with  Jacobabad  in  Sind,  North  India,  which  may  be  taken 

as  a  type  of  a  bad  continental  tropical  station. 

Elevation  186  Feet  above  Sea-level. 

Month. 

January 
February 
March 

April 
May. . 
June 
July.. 
August 
September 
October 
November 
December 

Year 

Mean. 

S7 
62 

74 

83 

91 96 

94 

91 

88 

78 

65 

58 78 

Mean 
Maximum. 

74 
77 

90 

99 108 

1 1 1 

107 103 

lOI 

96 

84 

75 

Mean  Daily 
Range. 

31 

29 

30 

31 
32 

28 

24 

22 

25 

33 
34 

32 

Mean 
Minimum. 

43 

48 

60 

76 

83 
83 

81 

76 

63 

50 

43 

Mean  highest  temperature  for  the  year,  1 18°  F. 
Mean  lowest  temperature  for  the  year,  32°  F. 

3 



34 TROPICAL  CLIMATOLOGY 

bo  N 
Q 

p 
0\ 

00 

CO  00 

CO 

CO 

P 

3 
OS  M 

00 

«3 
0\ 

CO  \0 

s 

vo 

o 

1^ 

p\ 

00 
00 
00 

.  jJiTfp  poooooo  -sl-OO 
o\'-l(^^^ol-lc^►-•^lc^|-' 

01 

P 01 
XI 

1 
X3 
-t-> 

00 

XJ J3 
00 

^     A     xi  „' 
-!->-(->-"  I C3\  OS      :3  I 

o 
o 

M  M 

0\ -4- 

0\ 

XT) 

b 

t3 
a 

+> 

TJ 

C 
OS -t-> 

> 
o 

dju-jrooovovo       roco       O  Ti-rouiVO 
H   rO"-iiAiOOOOOO-*NOMNM  I 

****''  05 

ID 

s O 
.<  ■<-> X 

§    Spa     i.<D     t..£,^o     ?  S^^'.S 

o 



TEMPERATURE 

35 

c (A c 

_c 

n 
e 

'S (U 

O 
o 

lO 

O o 

00 

o 

00 

O M O 

to 

q O M O 

On 

O 

adi 

s Q 

e  
and  

R 

d 
s 

00 
p V5 

00 

lO 

p N O p ON 
T) rS 

lO 

V 

to 

Vt- 

00 

,  
Shi 

0 
03 U 

Di
ff
er
en
 

c 
(4 

41 s 

De
gr
ee
s.
 

3'
S 

ON 

N 

to 

CO 
00 

ON 
M 

to 

N 
0\ 

to 

N 

00 

HI 

On On 

Ht 

N 1 

o 
pq 

O 

o 
o 

P 

01 

O 

o o 

00 

o o 

00 

o o 

to 

\r\ 
NO 

NO 

to to 

o 

l-H 

On 

NO 

NC NO 

On 

NO 

ji  si 
J3 -I-' 43 -(-> 

4=1 On 

O N 

l-i 

to 

O 
43 

NO 

43 

o 

to 

43 

+-> 

>, 

l-l 

nJ 
3 

•+-> 
43 

M 

43 

-p 

O 

to 

43 

+> 

NO 

T3 

43  +J 

-*->  w 

O  M 

to 

43 

•+J CO 

43 

43 

to 

ho  CO 
u  NO 
Q 

o On 

lO 

N N 

to lO 

lO lO ro 

ro 
1-^ 

b 

to 

N 

»o 

u-1 
P p p N 

ro 00 

00 

00 

i-n 

• 

00 

3 

43 U to 

43 

o 
13 

u 

<: 

<u 

a 
a 

"3 

1h 

<u 

43 

6 

-M 

Cl, W2 

(t> 

4D 

O 

-M 

o 
O 

0) 

43 

s 
> 
o 4) 

43 

E 
u 
Q 

!3 93 

(3 



36 

TROPICAL  CLIMATOLOGY 

■  2-  Solar  Radiation. — Solar  radiation  is  measured  by  black  bulb  and  bright bulb  jthermometers  in  vacuo,  mounted  on  posts  4  feet  above  the  ground, 
i he  former  gives  a  higher  temperature  than  the  latter,  because  the  bright 
bulb  will  radiate  the  heat  it  receives  from  the  sun  more  freely.  Table  B 
(p.  34)  shows  the  Colombo  method  of  recording  the  results  of  the  black 
bulb  thermometrical  readings.  The  most  modern  instrument  for  measuring 
the  radiation  of  the  sun  is  Angstrom's  pyrhehometer. 

|3-  Terrestrial  Radiation. — This  is  measured  by  a  sensitive  spirit  minimum  ' 
thermometer  placed  on  a  pad  of  non-conducting  material  (a  blanket)  resting 
on  the  ground,  so  that  the  bulb  part  is  just  prevented  from  touching  the 
surface.    The  Colombo  readings  are  to  be  found  in  Table  C  (p.  35). 

Terrestrial  radiation  must  not  be  considered  by  itself,  but  together  with 
the  presence  or  absence  of  clouds  in  the  sky  which  prevent  its  action,  and 
reflect  the  heat  back  to  the  earth  when  present.  The  condition  of  the  sky  in 
Colombo  is  given  farther  on  in  this  chapter. 

4-  Earth  Temperatures. — These  are  taken  by  Symon's  earth  thermometer, 
wlaich  is  usually  placed  1  foot  below  the  surface.  But  a  better  plan  is  to  have 
four  thermometers,  placed  respectively  6  inches,  i  foot,  2  feet,  and  4  feet  in  the 
ground. 

The  mean  temperature  of  the  earth  increases  as  the  depth,  but  the  rate 
varies  very  much  with  geological  conditions.  Approximately  it  is  placed  at 

1°  C.  for  every  28  metres,  or  1°  F.  for  every  yard.  This  has  proved  of  the 
greatest  importance  in  the  Temperate  Zone,  for  in  mines  in  Cornwall,  Belgium, 
Italy,  and  elsewhere,  agchylostomiasis,  which  is  considered  to  be  a  tropical 
disease,  is  found,  because  the  heat  of  some  of  these  mines  is  quite  tropical. 
This  underground  temperature  must  be  carefully  borne  in  mind  when  the 
question  of  ventilation  of  underground  sewers  in  the  tropics  is  considered, 
otherwise  results  the  reverse  from  pleasant  may  ensue.  With  regard  to 
tropical  earth  temperatures,  Lewis  and  Cunningham  in  Calcutta  found  that 
they  varied  with  the  season.  In  hot  weather  the  thermometer  stood  highest 
in  the  air,  next  highest  in  the  upper  strata  of  the  soil,  and  lowest  in  the  lower 
strata.  In  ,cold  weather  this  was  reversed  ;  in  rain  the  relations  were  not 
constant. 

Periodic  Variations. 

The  temperature  of  a  locality  shows  daily  and  annual  periodic 

variations.  The  diurnal  variation  of  temperature  is  due  to  the  sun's 
rays  falling  upon  dry  earth  and  heating  it ;  therefore  this  variation 
disappears  at  sea  or  during  an  Arctic  winter. 

Fig.  2  shows  the  curve  of  diurnal  variation  in  Colombo,  Ceylon  ; 
and  on  studying  this,  it  will  be  observed  that  the  maximum  is 

reached  between  i  and  2  p.m.— z.e.,  about  one  and  a  half  hours  after 
the  sun  has  reached  its  zenith. 

The  mean  daily  range  of  temperature  is  of  great  importance, 
because  a  considerable  difference  between  day  and  night  makes  a 
climate  dangerous  if  proper  precautions  are  not  taken. 

Fig.  3  demonstrates  the  mean  daily  range  of  temperature  in 
Colombo,  from  which  it  will  be  noticed  that  nowhere  is  the  range 

very  great,  though  it  is  most  marked  in  December,  January,  and 
February,  and  least  in  June,  ]vi\y,  and  August,  which  is  explicable 
by  the  proportion  of  cloud  being  greater  in  the  latter  than  in  the 
former  months,  as  is  shown  in  the  following  table  : 
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AVERAGE  Proportion  of  Clouded  Sky  in  Each  Month  in  Colombo, 

DEDUCED  FROM  THE  REGISTERS   OF  THE  PAST  36-^7  YeARS. 

January . . 

February- March    . . 

April May 

June 

4'S 

3*5 
3'9 S'S 

67 

7'3 

July  . . August  . . 
September •October  . . 

November 
December 

Where  i  denotes  a  perfectly  clear  sky,  and  lo,  one  entirely  overcast 

6-6 

6-8 

67 

6-3 

5 '4 

•,PM  9m  JflV        7/H/  SPM  9PM  /t>PM//.'W./Z  -  M,ilim 

7^
 

7 
\ 

f 

Fig.  2. — Diurnal  Temperature-Curve  at  Colombo. 

(Kindly  given  by  the  Surveyor-General  of  Ceylon.) 
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Fig.  3.— Mean  Daily  Range  of  Temperature  in  Colombo 

The  Colombo  curve  may  with  advantage  be  compared  with  that 
ot  Jacobabad  m  Sind  (Fig.  4),  when  the  daily  range  will  be  seen  to be  much  more  considerable. 

woTSvc"'""''^^  ""^J^^  depends  largely  upon  the  inclination  of  the world  s  axis  as  it  passes  round  the  sun  in  its  yearly  orbit     At  the 
Sn"ii^'^'''"°'^'  ̂ n°''*  is  so  situated  that  the 

alter,  in  n'nS    '^'^^^.uP?^  noon,  after  which  its  axis alters  m  position,  so  that  the  Northern  Hemisphere  is  inclined  more 
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and  more  towards  the  sun,  until  the  summer  solstice— about  June  22 
-—IS  reached,  when  the  sun  at  noon  is  vertical  over  the  Tropic of  Cancer,  23^  degrees  north  latitude,  after  which  the  inclination  of 
the  north  towards  the  sun  is  lessened  until  about  September  24. 
At  the  autumn  equinox  the  sun  is  again  vertical  on  the  Equator, 
after  which  the  Northern  Hemisphere  inclines  away  from  the  sun! 
until  the  maximum  declination  is  reached  at  the  winter  solstice! 
about  December  22,  when  the  sun  is  vertical  over  the  Tropic  of  Capri- 

corn, 23J  degrees  south  latitude,  after  which  it  diminishes,  until,  on 
March  21,  the  sun  is  again  vertical  over  the  Equator. 

Hence,  in  the  regions  between  the  two  tropics,  the  sun  is  vertical 
in  the  sky  at  noon  twice  a  year,  at  which  time  there  is,  or  ought 
to  be,  a  wet  season,  and  in  the  intervals  a  dry,  hot  season. 

Teh 
■Maf <fu[u 

p V 
Ocf 

J>ec 

34— 

35 

32— 
\ 

3/ 

30— 
\ 

29- 
28  — 

27 

26- 
25 

22f- 

23 

22 

21  — 

Fig.  4. — Mean  Daily  Range  of  Temperature  in  Jacobabad. 

The  monthly  mean  temperature  of  Colombo  is  depicted  in  Fig.  5, 
which  shows  that,  though  the  extent  of  the  range  is  small,  still, 
variations  do  occur.  Thus  it  is  seen  that  in  Colombo,  with  little 

cloud,  the  temperature  rises  towards  the  March  equinox  ;  whereas  in 
September,  with  much  cloud,  it  is  actually  falling. 

It  will  further  be  seen  from  the  following  table  that  March  is  dry, 
and  that  September  24  is  approaching  the  heavy  October  rains  : 

Mean  Rainfall  in  Colombo  for  the  past  36  Years. 

January 
February 
March 

April  . . 
May   . . 
June  . . 

 3*S6 July  ..  4-51 
2'IO 

August 

3"S9 

 4'70 September 10*90 October 
..  T4'67 

 I2*08 
November 

..  ia-i8  8-17 
December 

5-87 
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It  is  the  coincidence  of  the  vertical  position  of  the  sun  over 

Colombo,  together  with  the  rain  at  the  same  time,  which  makes  the 

irregularity  of  the  curve  at  the  end  of  the  year. 
Compare  the  Colombo  curve  with  that  of  Jacobabad  (Fig.  6), 

where  June,  July,  and  August  are  the  cloudy  season,  when  the  small' annual  rainfall  takes  place. 

Altitude. 

Another  interesting  feature  of  tropical  temperature  is  its  variation 
with  altitude.    Herschel  pointed  out  many  years  ago  that  for  eveiy 

Fig.  5.— Monthly  Mean  Temperature  of  Colombo. 

°  F.  in  tempera- 
facts  which, 

300  feet  of  increase  in  altitude  there  is  a  decrease  of  i 
ture,  and  for  every  180  metres  a  decrease  of  1°  C.    xa.v.Lo  wnn^ii 
however,  are  only  partially  correct,  for  the  temperature  at  a  given altitude  depends  upon  several  factors  : — 

1.  Expansion  of  the  air. 
2.  Humidity  of  the  air. 
3.  Clearness  of  the  atmosphere. 
4.  Amount  of  earth. 

5.  Winds. 

Perhaps  of  all  these  the  most  important  is  the  expansion  of  air  • 
tor  It  is  well  known  that,  when  heated,  it  expands ;  i.e.,  the  energy 
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represented  by  heat  is  converted  into  motion,  and  hence  the  tem- 

perature falls.  This  will  in  part  be  counteracted  by  the  heat  pro- 
duced by  the  condensation  of  aqueous  vapour,  even  at  high  altitudes, 

as  will  be  explained  later,  and  upon  this  condensation  and  cloud- 
formation  will  depend  how  much  of  the  heat,  radiating  from  the 
earth  into  the  air,  is  retained.  The  lessened  amount  of  earth  in 

high  altitudes  is  also  a  factor,  as  there  is  less  earth  to  retain  heat, 
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Fig.  6. — Monthly  Mean  Temperature  of  Jacobabad. 

and  hence  less  heat,  is  given  off  into  the  air.  It  is  obvious  that 

movements  of  the  air  —  the  winds  —  must  have  a  great  effect, 

depending  upon  their  origin  from  warm  or  cold  sources.  Hence, 

though  in  general  the  rule  mentioned  above  as  to  a  relationship 

between  temperature  and  altitude  holds  good,  it  is  only  approximate, 

as  the  connection  between  the  two  is  complex,  not  simple. 

In  the  tropics,  therefore,  the  low  country  possesses  the  true 

tropical  climate,  while  the  climatological  conditions  of  the  hills  are 
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Under  50  ins 

so  ms  an  el  more 
75  ins.  md  more 

100  ins.  and  more 

W>^  150  ins.  an  el  more 
zoo  ins.  and  more 

Observeifories 
Mean  Temperature 

Fig.  7. — Map  of  Ceylon,  showing  Average  Annual  Rainfall  and Isotherms. 

(Modified  from  a  map  given  by  the  Surveyor-General  of  Ceylon.) 
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quite  different.    This  phenomenon  is  well  demonstrated  ^n  r^,ri^ 
which  has  a  low  and  a  hill  country,  as  depicted  in  fS  7         ̂   ' For  this  purpose,  compare  the  following  tables  of  the  temperature of  Kandy,  m  which  the  height  of  the  meteorological  obseTvatorv  is 
I  654  feet,  and  of  Newera  Eliya,  which  is  6,24rfek  wfth  that^o Colombo,  which  is  only  40  feet  high. 

Average  Monthly  Mean  Temperature  of Stations  in  Ceylon. 

— —  

Colombo 
(Years  36-37). 

Kandy 

(Years  35-37). 

Newera Eliya 

(Years  35-37). 

January 
February  . . 
March 

April 

May 

June July 
August 
September . . 
October 
November  . . 
December  . . 

79'i 

80'2 
82-1 

82-5 

82-4 

8i-o 
8o-6 
8o-8 
8o-8 

8o'2 

79'9 

79"2 

73*3 

75'i 

77'4 
77'4 
78-5 

7S-S 

74-  8 74*9 

74'9 

75-  I 

7S'2 

73'4 

56-  6 

57-  6 

6o-8 
6o"i 

6o-8 

58-  I S7"3 

577 

58-0 

S8-2 

57-8 
57"2 

Average  for  year 

807 

75*5 58-4 
In  fact,  as  Herschel  remarked,  it  is  possible  in  the  tropics,  if  you 

ascend  high  enough,  to  go  through  every  degree  of  temperature ]ust  as  if  you  proceeded  from  the  Equator  to  the  Poles  This  is  a 
factor  of  importance  in  a  tropical  country,  enabling  people  to  ̂ et 
mto  cool  weather  by  going  into  the  hills  when  the  plains  are  very warm. 

But  the  practitioner  must  remember  that,  however  beneficial  this 
change  may  be,  a  sick  person  must  approach  it  graduaUy.  For example,  if  a  person  just  recovering  from  a  severe  illness  takes 
a  tram  at  lo  p.m.  at  night  in  Colombo,  in  March,  with  a  mean 
temperature  of  82-1°  F.,  and  arrives  at  about  8  a.m.  the  next  morning in  Newera  Eliya,  with  a  mean  temperature  of  6o-8°  F.  and  a  mean 
minimal  temperature  of  45°  F.,  the  sudden  change  of  temperature  is apt  to  be  very  dangerous. 

PRESSURE. 

Atmospheric  pressure,  which  comes  next  in  importance  to  tem- 
perature in  meteorology,  is  measured  by  means  of  the  barometer  ; 

but  the  reading  has  to  be  corrected  for  many  errors— e.g.,  index 
error,  capacity,  capillarity,  temperature,  and  altitude. 
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When  these  corrections  have  been  carried  out,  and  the  data  ob- 

tained at  different  stations  scattered  all  over  the  world,  entered  on 

Mercator's  projection,  and  the  points  of  similar  pressure  joined 

tQo-ether  by  carves,  an  isobaric  chart  is  obtained. 
The  result  of  this  investigation  shows  that,  generally  speaking, 

at  sea-level  there  is  high  pressure  at  about  30  degrees  north  or  south 

of  the  Equator,  and  that  from  this  the  pressure  decreases  towards 

the  Equator. 

The  reason  why  the  pressure  is  low  at  the  Equator  is  partially 

due  to  the  heating  of  the  air  by  the  sun's  rays,  but  more  especially  to 
the  considerable  addition  of  aqueous  vapour  to  the  air  in  these 

regions,  with  the  result  that  it  ascends  with  considerable  force, 

and  goes  on  ascending  to  very  high  altitudes,  owing  to  repeated 
warming  from  the  condensation  of  aqueous  vapour  and  the  liberation 
of  latent  heat. 

-'•/£'-f"nM  MU  1AM  JiUf  iAM  JAU.  jA.H  SA  H.  WtH.  IIAM."^~  /  PM    Z  FM  iffl  (fM  i/?/!.  i/yf-          a^M  S.fM. /CmD^Jif/i/ 

Fig.  8. — Diurnal  Barographic  Curve  at  Colombo. 

Though  the  pressure  at  30  degrees  is  higher  than  that  at 

the  Equator  at  sea-level,  it  is  considerably  less  than  at  higher 
altitudes.  Consequently  air  passing  upwards  from  sea-level  at 
the  Equator  into  higher  strata  will  then  flow  either  north  or 
south  towards  30  degrees  ;  but  as  it  flows  it  is  compressed  as  the 
latitude  increases,  and  hence  the  current  of  air  flowing  polewards 
becomes  narrower  and  narrower,  and  finally,  owing  to  this,  is 
forced  down  by  the  increasing  pressure,  until  it  reaches  sea-level 
at  30  degrees  north  or  south,  causing  the  high  pressure  about 
this  latitude.  This  compression  is  helped  by  the  cooling  of  the 
air  as  it  proceeds  polewards,  and  by  the  centrifugal  force  of  the 
earth's  rotation. 

Apart  from  this  general  distribution,  there  are  diurnal  and  annual 
variations  in  the  pressure.  The  diurnal  variation  of  pressure  is 
best  marked  m  the  tropics,,  diminishing  as  the  Poles  are  approached 
—e.g.,  at  Calcutta  it  is  0"I2  inch,  whereas  at  Greenwich  it  is  only 
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n-02  inch  The  Colombo  variation  is  shown 
 in  Fig  8.  The  cause 

of  this  diurnal  variation  is  the  heating  of
  the  air  by  the  sun  but 

?here  is  also  another  cause,  producing,  
according  to  Blandford,  a 

variation  of  o'l  inch  in  India,  and  acting 
 twice  daily,  the  nature 

of  which  is  not  known.  ,     ̂   ,  i,  '  • 

The  monthly  variations  of  pressure  for  
Colombo  are  shown  m 

Table  D. 
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Fig.  9.— Average  Monthly  Mean  Pressure  at  Colombo. 

The  cause  of  these  seasonal  variations  in  the  pressure  is  the 

heating  or  cooling  of  the  land,  which,  in  the  case  of  Colombo,  is 

associated  with  the  monsoons.  Thus,  the  low  pressures  occur  in 

the  season  of  the  south-west  monsoon.  May,  June,  and  July  (Fig.  9), 
when  air  is  travelling  from  high  pressure  at  the  Equator  to  low 
pressure  in  the  warm  plains  of  Asia  ;  and  the  high  pressures  are 
associated  with  the  north-east  monsoon,  ■  when  air  is  travelling 

from  the  cold  plains  of  Asia,  where  it  is  at  considerable  pressure, 
towards  the  Equator,  where  the  pressure  is  less. 
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JlhJ^'^fT  ^^'^^  fro^^  i-egions  of  high  pressure 
a?e  callrl   th^"^  ̂ T'^'-  J^^'^  movements  of  the  atmSe  e 

MOTION  OF  THE  ATMOSPHERE  (WINDS). 

fiePinto  atmosphere  called  '  winds  '  may  be  classi- Permanent  Winds. 
Periodical  Winds. 
Variable  Winds. 
Local  Winds. 

Permanent  Winds. 

The  hot  air  of  the  tropics  expands,  and  rises  to  great  heights  as already  explained.  By  this  expansion,  air  is  drawn  from  thf  north 
and  the  south  towards  the  Equator-in  fact,  the  prima^  cause 

Hq  a  I  Caj  m  a  n  d  Ra  i  n  s 

Fjg.  io. — Diagram  of  the  Circulation  of  the  Atmosphere. 
(After  FerreU.) 

of  the  motions  of  the  atmosphere  is  the  unequal  distribution  of 
heat  on  the  world's  surface,  for  if  heat  were  uniformly  distributed there  would  be  no  motion  of  the  air. 

.  The  general  circulation  of  the  atmosphere  is  shown  in  Fig.  lo, 
which  demonstrates  Ferrol's  latest  ideas.    It  will  be  noticed  that 
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the  zones  of  equatorial  calms  and  rains  are  indicated,  as  well 
 as 

the  zones  of  subtropical  calms  and  drought. 

The  unbroken  arrows  indicate  the  surface  wmds,  and  the  broken 

arrows  the  upper  currents.  The  margin  of  the  circle  shows  a 

vertical  section  of  the  atmosphere  in  which  the  arrows  indicate  the 

movements.    The  equatorial  area  is  marked  in  the  centre. 

If  this  figure  be  carefully  examined,  it  will  be  seen  from  the  section 

of  the  atmosphere  on  the  sides  of  the  figure  that  the  heated  air 

rises  over  the  Equator  to  high  altitudes,  and  flows  to  the  poles  ; 

but  at  lesser  altitudes  it  descends  in  the  region  of  subtropical  calms, 

and  either  passes  polewards  or  to  the  Equator.  Within  the  area 

from  0  to  30  degrees  there  are  winds  called  'the  trades,'  which 
blow  from  30  degrees  towards  the  Equator,  and  which,  on  reference 

to  Fig.  II,  can  be  noted  as  north-east  trades  and  south-east  trades, 
and  it  will  also  be  observed  that  the  only  portion  of  the  ocean 

free  from  them  is  the  North  Indian  Ocean,  where  the  south- 

west monsoons  occur.  The  north-east  monsoon  is  really  a  trade- 
wind. 

Further,  it  will  be  noted  that  as  the  air  moves  in  opposite  direc- 
tions along  the  surface  in  the  region  of  latitude  35  degrees,  there  is 

.an  absence  of  prevailing  winds.  These  belts  of  calms  are  called  '  the 
subtropical  belts,'  or  the  calms  of  Cancer  and  Capricorn.  Again,  at 
the  Equator  there  are  calms  for  the  same  reason,  and  these  are  often 

called  '  the  doldrums. ' 
The  trade-winds  are  only  to  be  seen  typically  in  oceanic  regions, 

where  the  temperature  is  equable,  and  there  are  no  local  conditions 
to  cause  them  to  deviate  from  their  course.  But  they,  together 
with  their  intermediate  zones  of  calms,  shift  their  positions  according 
to  the  temperature,  having,  therefore,  different  areas  in  such  months 

as  March  and  September.  On  an  average  the  north-east  trades 
extend  from  7  degrees  to  29  degrees  north  in  the  Atlantic,  and  the 

south-east  to  20  degrees  south.  During  the  summer  they  advance 
a  few  degrees  north,  and  in  the  winter  recede  to  the  south.  In 

spring  the  centre  of  the  doldrums  is  only  i  to  2  degrees  north  of 
the  Equator,  while  in  summer  it  is  about  9  or  10  degrees  north 
latitude,  and,  as  will  be  explained  later,  the  tropical  rains  of  certain 

regions  depend  upon  this  movement.  Their  easterly  direction  is 
due  to  the  rotation  of  the  world. 

Periodical  Winds. 

When  large  tracts  of  land  are  heated  by  the  sun  at  one  time  of 
the  year  and  not  at  another  time,  the  movements  of  the  air  are 
bound  to  be  influenced  by  this  alternate  heating  and  cooling,  and 
the  result  is  that  periodical  winds  are  produced. 

The  most  important  of  these  to  the  student  of  the  tropics  are  the 
monsoons.  The  word  is  derived  from  the  Arabic  word  niansin, 
meaning  '  a  season,'  being  probably  simply  a  corruption  of  this term. 
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A  reference  to  Fig.  ii  will  show  that  monsoons  are  classified  into 

three  groups  : 

1.  North-East  and  South- West  Monsoons. 

2.  North- West  and  South-East  Monsoons, 

3.  West  Monsoon. 

1.  North-East  and  South-West  Monsoons, — These  are  typically  met  with 
in  the  Indian  Ocean  and  its  coasts. 

Dove's  explanation  of  these  monsoons  is  generally  accepted — viz.,  that, 
owing  to  heating  of  the  great  plains  of  Asia,  where  the  air  ascends  in  the 

months  of  May,  June,  July,  and  August,  the  south-east  trade-wind,  which  is 
blowing  south  of  the  Equator,  is  drawn  northwards,  at  the  same  time  being 
deflected  to  the  west,  thus  forming  the  south-west  monsoon.  Conversely, 
when  the  plains  cool  in  November,  December,  January,  February,  and  March, 
there  is  a  breeze  from  the  north-east  towards  the  Equator,  which,  though 
called  the  north-east  monsoon,  is  really  a  trade-wind. 

The  interval  between  the  two  monsoons  is  characterized  by  changeable 

winds,  which  blow  alternately  in  opposite  directions — north-east  and  south- west. 
The  south-west  monsoon  is  laden  with  moisture,  and  on  it  Southern  India 

largely  depends  for  rain,  and  a  failure  will  mean  a  famine,  because  a  large 
portion  of  the  population  is  agricultural,  for  the  natives  depend  for  food  upon 
their  own  cultivation  ;  and  so  densely  are  they  placed  that  a  failure  to  produce 
their  own  crops  results  in  a  most  severe  famine,  which  can  only  be  coped  with 
by  the  most  energetic  action  of  the  Government. 

2.  North-West  and  South-East  Monsoons, — These  are  to  be  found  in  the 
Southern  Hemisphere,  and  are  depicted  in  Fig.  1 1  in  the  region  of  Australia. 

3.  West  Monsoon. — Dove  described  as  the  west  monsoon  of  the  line  a 
wind  which  blows  in  a  south-westerly  direction  along  the  coast  of  Africa 
from  Cape  Verde  down  to  Walfisch  Bay.  These  winds,  however,  are  variable, 
and  in  the  Gulf  of  Guinea  are  interrupted  very  often  by  calms. 

Some  people  describe  the  winds  along  the  eastern  and  western  coasts  of 
South  America  as  monsoons,  but  they  hardly  come  under  this  term. 

Variable  Winds. 

In  the  tropics  these  winds  are  found  in  the  regions  of  calms, 
interposed  between  the  trades  in  the  Atlantic  and  Pacific  Oceans. 

The  region  of  equatorial  calms  does  not  extend  across  the  oceans, 

but  is  broadest  on  the  eastern  side,  and  is  very  thin  in  mid-ocean 
or  on  the  western  side,  the  two  trades  appearing  to  meet. 

Local  Winds. 

Local  winds  are  of  great  importance  in  the  tropics,  constituting 

the  so-called  land  wind,  sea-breeze,  mountain  wind,  etc.,  and  several 
others  to  be  referred  to  later,  to  which  special  local  names  have  been 
given. 

The  wind  about  which  a  great  deal  is  spoken  in  every  tropical 

country  is  'the  land  wind.'  During  the  day  the  land  becomes 
heated  by  the  sun,  and  causes  the  air  to  rise,  thus  lessening  the 
pressure,  and  drawing  the  air  from  the  sea,  causing  a  sea-breeze, 
which  is,  of  course,  very  humid.  During  the  night,  however,  by 
terrestrial  radiation,  the  land  becomes  cooler  than  the  sea,  and  the 
air  travels  from  the  land  to  the  sea,  and  constitutes  the  land  wind. 
This  wind,  as  a  rule,  is  dry,  and  has  a  very  deleterious  effect  on 

4 
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men  and  animals  by  extracting  moisture  and  abruptly  cooling  the body,  and  thereby  lowering  the  resisting-power  to  disease.  Hence 
the  complamts  made  by  old  residents  about  the  land  breezes.  On 
the  other  hand,  new-comers  delight  in  them,  because  they  are  cool. 

This  land  wind  is  more  marked  at  certain  seasons  of  the  year 
than  at  others,  being  particularly  felt  in  Colombo  in  those  months 
when  there  is  less  cloud,  because  the  terrestrial  radiation  is  then 
more  marked.  There  is,  however,  nothing  like  a  dehnite  season  for 
a  pronounced  land  wind,  for  it  can  take  place  at  any  time,  only 
depending  upon  terrestrial  radiation. 

A  few  remarks  may  be  useful  with  regard  to  some  local  winds. 
The  Sirocco  (Italian,  scirocco). — The  sirocco  is  a  south-east  wind  with  a 

high  temperature,  which,  coming  from  the  high  land  of  North  Africa  de- 
scends to  the  Mediterranean,  and  may  reach  Malta  and  some  part's  of Italy.    It  is  considered  to  be  very  enervating. 

The  Solano. — The  solano  is  a  south-easterly  wind,  blowing  from  the  Sahara into  Spain. 

The  Harmattan. — The  harmattan  is  a  hot  easterly  wind,  coming  from  the Sahara  Desert,  and  carrying  dust  far  out  into  the  Atlantic. 
In  the  months  of  November  to  March  tliis  wind  meets  with  the  north- 

east trade  in  its  most  southerly  position,  with  the  result  that  it  is  deflected 
southwards  down  the  west  coast  of  Africa.  It  is  a  very  dry  wind,  and  there- 

fore extracts  moisture  from  everything  it  comes  across.  Hence  human  beings 
feel  their  skin  dry  and  hard,  and  may  suffer  from  bleeding  from  the  nose 
and  hps,  while  furniture  creaks  and  groans  in  a  most  supernatural  manner. 

The  Khamsin. — The  khamsin,  or  khamseen,  is  the  dust-laden  wind  which 
blows  from  the  Sahara  into  Egypt  at  intervals  during  fifty  days  about  Easter- 
time,  and  is  very  disagreeable. 

Pamperos. — These  are  the  south-westerly  winds  of  Brazil.  Europeans 
have  altered  the  significance  of  the  name  to  squally  cyclonic  winds  in  the 
same  vicinity.* 

Storms. 

Besides  ordinary  winds,  cyclonic  disturbances  called  storms  occur. 
Cyclonic  storms  receive  different  names  in  various  parts  of  the  world, 
being  called  cyclones  in  India,  Ceylon,  and  Mauritius,  hurricanes  in 
the  West  Indies,  typhoons  in  the  China  Seas.  Mild  cyclonic  storms  met 
with  on  the  west  coast  of  Africa  and  elsewhere  are  called  tornadoes. 

The  air  of  the  tropics  is  highly  charged  with  electricity,  and  silent 
electrical  discharges  are  frequent,  causing  an  increase  in  the  nitric 
acid  in  the  air,  which  ruins  cover-glasses  and  lenses.  This  electrical 
condition  may  give  rise  to  thunder-storms,  which  in  most  parts  of 
the  tropics  are  very  intense,  and  deaths  from  lightning  not  in- 

frequent. The  thunder-storms  of  the  tropics  are  mostly  heat- 
storms,  due  to  great  differences  in  temperature  in  adjacent  masses 
of  air.    Hail  may  fall  during  a  thunder-storm. 

HUMIDITY. 

Man  can  bear  very  high  temperatures  easily,  provided  the  air  is 
dry,  but  not  if  there  is  much  moisture  or  humidity  in  it.  The 
humidity  of  the  atmosphere  is,  in  fact,  of  the  utmost  importance 

*  Ghibli. — This  is  a  violent  S.  or  S.E.  wind  blowing  in  Tripoh.  It  carries  a 
quantity  of  sand  with  it  from  the  desert.  In  some  people  it  causes  irritation  of 
the  eyes  and  conj  unctiva,  and  may  induce  nervous  symptoms,  as  noted  by  Gubbi. 
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in  the  study  of  climatic  effects  upon  man.  This  humidity  is  due 

to  aqueous  vapour,  caused  by  the  constant  evaporation  which 

takes  place  from  the  surface  of  all  collections  of  water. 

The  capacity  of  air  to  hold  water  is  doubled  for  every  27°  F. 
increase  in  temperature,  and  therefore  aqueous  vapour  is  raised  in 

abundance  into  the  air  over  tropical  seas  ;  but  aqueous  vapour, 

being  ligliter  than  air  in  the  ratio  of  0-623  to  i-o,  helps  it  to  rise  to 
cold  altitudes,  where  the  vapour  condenses  into  small  droplets  of 
water,  forming  mist  or  cloud.  If  the  droplets  become  too  heavy 
to  remain  in  the  atmosphere,  they  fall  as  rain.  Condensation 

sets  fi-ee  latent  heat,  which  warms  the  surrounding  air,  and 
makes  it  rise  to  higher  altitudes,  where  condensation  and  libera- 

tion of  heat  may  again  take  place,  and  this  may  be  repeated 
until  the  cirms  clouds  are  formed  at  a  height  of  about  five  or  six 
miles. 

The  humidity  of  the  atmosphere,  therefore,  presents  three 

problems  : — 
I.  How  much  water  is  being  evaporated  ? — Atmometry. 
2..  How  much  aqueous  vapour  is  there  in  the  air  ? — Hygrometry 
3.  How  much  water  is  being  condensed  out  of  the  atmosphere  ? 

— Hyetometry. 
Evaporation  takes  place  most  quickly  in  hot  dry  air,  and  causes 

a  considerable  amount  of  heat  to  be  rendered  latent. 

This  fact  can  be  made  use  of  in  hot  climates,  where  it  is  a  common 

practice  to  wrap  flannel  or  felt  round  a  bottle  of  water,  and  after 
damping  the  flannel,  to  hang  the  bottle  in  the  breeze,  so  that  the 
contents  may  become  cooled  by  the  evaporation  of  the  water  from 
the  flannel.  The  same  principle  applies  to  the  porous  stone  or 
earthenware  basins  which  are  commonly  used  in  Ceylon,  Uganda, 
Egypt,  and  other  parts  of  the  tropics  to  filter  and  cool  water. 
Hence,  also,  the  value  of  collections  of  water  in  keeping  the  tem- 

perature of  places  equable. 

The  amount  of  aqueous  vapour  in  the  atmosphere  is  generally 
spoken  of  as  the  humidity.  Two  kinds  of  humidity  are  recognized  : 
absolute  humidity,  which  is  the  weight  of  aqueous  vapour  actually 
present  in  a  definite  volume  of  air  at  a  given  temperature  ;  and 
relative  humidity,  which  is  the  ratio  of  the  weight  of  water  actually 
present  in  a  known  volume  of  air  to  the  weight  of  water  which  is 
required  to  saturate  the  same  volume  of  air  at  the  given  tempera- 

ture, and  is  generally  expressed  as  a  percentage. 
We  have  already  stated  that  the  humidity  of  the  air  is  of  the 

greatest  importance  in  considering  the  effects  of  a  tropical  climate 
on  man.  The  most  trying  climate  would  be  one  with  a  high  air 
temperature  and  a  high  relative  humidity,  for  it  is  obvious  that  when 
the  air  is  full  of  aqueous  vapour,  evaporation  from  the  surface  of  the 
human  body  must  be  considerably  diminished  ;  and  as  this  is  one 
of  the  methods  of  regulating  the  bodily  temperature,  it  is  apt  to 
nse  and  cause  great  discomfort,  as  will  be  described  later  in  the 
chapter  on  the  effects  of  climate  on  man. 
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A  warm  place  with  a  high  humidity  is  less  bearable  than  a  much 
hotter  but  drier  place.  A  fairly  high  relative  humidity  can,  how- 

ever, be  borne  if  there  is  a  breeze,  without  which  a  much  lower 
humidity  is  most  unbearable.  In  fact,  Giles  points  out  that 
Abusher,  in  the  Persian  Gulf,  in  August,  with  a  mean  maximum 

temperature  of  96-5°  F.  (357°  C),  and  a  relative  humidity  of  65 
per  cent.,  with  no  rainfall  during  the  month,  and  little  or  no  breeze, 
constitutes  one  of  the  most  unbearable  climates  in  the  world, 
though  neither  the  temperature  nor  the  humidity  by  themselves 
are  high. 

The  general  conditions  in  Abusher  can  be  judged  from  the  followiag 

table,  taken  from  Giles's  '  Climate  and  Health  in  Hot  Countries ' : — 

Month. 
Mean 

Maximum 
Temperature, 

Mean 
Minimum 

Temperature. 

Relative Humidity. Rainfall  in 
Inches. 

January- 

65*2 

52*0 

79 

3'39 

February 

66-0 
S2'S 

80 

2-51 

March 

72*6 

58-2 

72 

0-87 

April  .  . 

84-6 
66-1 

61 

0-58 

May  

89-8 
■  7S'3 

60 

0'02 

June  

92*2 

8o'3 
61 

July  

95*5 84-0 

6S 

August 

96-5 
83-6 

64 

September 

94-2 78-8 

6S 

October 
87-9 

70-7 

6S 

November     . . 

78-0 

62'I 
74 

2'l6 

Dece  r.ber 

697 

SS'S 

73 

3-98 

Colombo,  in  Ceylon,  which  hes  at  sea-level,  has  a  bearable 
climate,  with  the  following  conditions,  which  with  advantage  may 

be  compared  with  those  of  Abusher  : — 

Month. 

January 
February 
March 

April 
May 

June July 
August 
September 
October . . 
November 
December 

Mean 
Maximum 

Temperature. 

86-  8 87-  4 

89-3 

87-8 

87-2 86'o 
86*4 

87-5 

86-  1 85-5 
87-  4 

88-  2 

Mean 
Minimum 

Temperature. 

72*2 

73'o 76-6 

767 

77'6 
77'9 

78-6 

787 

76*2 

7S"i 
7S'i 

73"2 

Relative Humidity. 

77 

76 
76 

77 
81 

81 
81 
82 79 
81 
81 

78 

Rainfall  in Inches. 

3*56 

2'IO 

470 

i6'go 

i2*o8 

8-17 

4'Si 

3'S9 

5-19 

14-67 

12-l8 
5-87 

Compare  this,  again,  with  the  figures  for  Newera  Elij^a,  the 

sanatorium  of  Ceylon,  situated  some  6,240  feet  above  sea-level 
:— 
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Month. 

January 
February 
March 

April May 

June July 
August 
September 
October . . 
November 
December 

Mean 
Maximum 

Temperature. 

67-  7 

70-4 

72*2 

69-4 68-  4 

67-2 66-  0 

67-  2 
67*1 68 -  o 67'3 66'9 

Mean 
Minimum 

Temperature. 

4S'3 

44'4 

45-0 
51-4 

54*6 

53-  5 
Si-5 
54-  5 

S3"4 

517 

54*9 

48-1 

Relative 
Humidity. 

82 77 
75 

81 

84 

91 

89 
89 
89 

88 

87 

86 

Rainfall  in 
Inches. 

5-38 

2-15 2-97 

6to 7-  69 

13-64 
1 1  "76 

8-  14 

8-26 

io'6i 

8-8o 

8-53 

Average  Diur- nal Velocity  of 
the  Wind  in 

Inches. 
81 

86 

78 

75 

92 

153 
147 125 

112 

98 

75 

77 

It  will  be  observed  that,  notwithstanding  its  high  relative 

humidity,  Newera  Eliya  has  a  low  temperature,  due  to  its  altitude, 

and  a  very  fair  rainfall,  and  consequently  makes  a  most  admirable 

hill-station  for  Ceylon. 
Note  particularly  the  difference  between  Colombo  and  Newera 

Eliya  for  February,  March,  and  April,  which  are  the  hottest  months 
for  the  former  town,  whereas  the  latter  forms  an  excellent  climate 

for  European  ladies  and  children  at  that  season. 
The  monsoon  bursting  about  May  24  cools  Colombo  considerably, 

and  the  need  for  residence  in  Newera  Ehya  is  ended  for  the  year ; 
this  is  a  fortunate  circumstance,  for  the  rainfall  there  in  June  is 
considerable. 

Ceylon,  however,  is  well  provided,  for  the  ranges  of  hills  stop  the 
rain,  and  at  Bandarawella  and  Diyatalawa,  a  few  miles  from  Newera 
Eliya,  it  is  fine  at  this  time  of  the  year,  and  a  second  sanatorium  is 
available. 

The  climate  of  Diyatalawa,  once  a  camp  for  Boer  prfsoners,  and  now 

a  naval  and  military  sanatorium,  is  as  follows  (altitude,  4,500  feet) : — ■ 

Month. 

January 
February 
March 

April . . 
May  . . 
June . . 
July  . . 
August 
September 
October 
November 
December 

Mean Mean Average 
Maximum Minimum Relative Rainfall  in Diurnal 
Tempera- Tempera- 

Humidity Inches. Velocity  of ture. ture. the  Wind. 

69-8 
57"9 

82 

8 '00 

145*5 

74-8 
S3'3 

70 

2*22 

157-6 

797 

53*9 

67 

2*07 

131-1 
79-6 

57*9 

77 

6'92 

120-9 

77-8 

62*4 

74 5-36 

213-I 

75'2 

62'3 

70 

2*06 

249-4 

76"! 

617 

67 

I '24 

223-6 

79-0 

6r'4 
66 

2*46 

218-I 

76-0 

61*5 73 
3-87 

290*2 

747 
6o'7 

78 

11-47 

I77"3 
7310 

587 

85 

I0-20 

147-8 
70-3 58-3 

83 

6-63 

207-0 
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Another  comparison,  taken  from  Giles,  may  with  advantage  be 
considered— viz.,  Old  Calabar,  on  the  west  coast  of  Africa  :— 

Month. 

January- February 
March 

April  .  . 
May   . . 
June  . . 
July  .. 
August 
September 
October 
November 
Deceinber 

Mean 
Maximum 

1?empera' ture. 

Mean 
Minimum 

Peinpera.- ture. 
Relative Humidity. Rainfall  in 

Inches 
.Vumber  of Rainy  Days 

90 

68 

78-8 

2-68 

I 
94 

72 

78-1 

6'69 

J 
94 

71 

8r6 

770 

8 93 

71 
75"8 

I  I'd 

ID 

94 
75 

77-6 

10-95 

19 

92 

71 

84l'4 
32*59 

22 

90 

70 

85-8 

13-61 

25 

86 

70 

88-2 

6-39 

15 

92 

70 

857 
11-84 

25 

91 
70 

82-6 

9-38 

17 

91 
71  ■ 

83-6 

ii'34 

12 

89 

70 

83-6 

1-32 

1 

When  the  mean  maximal  temperature  and  the  relative  humidity 

are  compared  together,  it  is  not  astonishing  that  certain  regions 
of  West  Africa  are  very  trying  to  the  human  constitution. 

As  an  example  of  a  place  with  a  low  relative  humidity  and  a  high 

maximum  temperature  and  very  little  rain,  the  following  data  con- 

cerning 'Omdurman,  taken  from  Giles,  may  be  quoted  : — 

Month 

January 
February 
March 

April  . . 
May    . . 
June  . . 
July  .. 
August 
September 
October 
November 
December 

Mean 
Maximum 

Temperature. 

Mean 
Minimum 

Temperature. 

Relative Humidity. Rainfall  in Inches 

88-5 

62-6 

24 

94*  S 

70-2 

28 

997 

19 

103-7 

72-5 

14 

1 12-0 

79-0 

20 

io6-2 

77*4 

46 

0-63 

103-9 

79*3 

48 

0-50 

99-0 

777 

58 

0-13 

104-5 

81-0 

40 

103-2 

79'5 

30 

0-32 

96-7 

72-4 

24 

91-2 

65-5 28 

When  the  aqueous  vapour  in  the  atmosphere  condenses,  the  result 

may  be  dew,  fog,  mist,  cloud,  rain,  hail,  or  snow,  of  which  the  two 
last  are  rare  in  the  tropics. 

Clouds  in  the  sky  prevent  to  a  great  extent  the  heating  of  the 

earth  during  the  day,  and  at  the  same  time  they  prevent  radiation 
of  heat  from  the  earth  during  the  night,  and  even  reflect  this  back 

to  it.    Hence  cloudy  nights  may  be  very  hot  in  the  tropics. 
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RAINFALL. 

The  key  to  the  distribution  of  tropical  rain  is  the  region  oi 

equatorial  calms,  called  the  doldrums,  and  the  trade-winds,  w
hich 

exist  to  the  north  and  south  of  these  regions. 

As  already  stated,  the  whole  system  of  trades  and  calms  moves 

from  the  Equator  northwards  about  5  to  8  degrees,  or  southwards 

3  to  4  degrees  of  latitude.  This  movement  is  dependent  upon  the 

inclination  of  the  axis  of  the  earth  towards  the  sun,  though  not 

coincident  with  it.  They  are,  therefore,  farthest  towards  the  north 

in  July,  and  towards  the  south  in  January. 

A  locahty  may  he — 

(1)  Within  the  rain-belt  in  both  of  its  extreme  positions. 

(2)  Just  within  the  equatorial  boundary  of  the  rain-belt  in  its 
farthest  position  polewards. 

(3)  Just  within  the  polar  boundary  of  the  rain-belt  in  its  farthest 
position  polewards. 

(4)  Between  (2)  and  (3). 

(5)  Beyond  (3). 

I.  Places  within  the  Two  Positions  of  the  Rain-Belt. 

These  are  equatorial,  and  are  always  more  or  less  subject  to  rain 
and  cloud,  because  the  heated  air  is  full  of  aqueous  vapour  brought 

by  the  trade-wind  from  the  sea.  When  this  very  humid  air  rises 
to  high  altitudes,  it  becomes  cooled,  and  therefore  the  moisture 
condenses  as  cloud  and  rain. 

Again,  these  regions  are  subject  to  alternate  seasons  of  wind  and 

calm — e.g.,  in  January  they  will  be  subject  to  the  north-east  trades, 
followed  by  a  period  of  calm  ;  and  in  July  to  south-east  trades, 
succeeded  by  a  period  of  calm.  These  places  will  therefore  have 

two  short  wet  seasons  and  two  shoi't  dry  seasons. 
Such  a  place  is  Ceylon,  and  its  conditions  of  rain  and  cloud  can  be 

easily  understood  by  referring  to  the  tables  of  rainfall  and  cloud 
distribution  already  given  for  Colombo. 

Other  similar  places  are  South  India  and  Java  in  Asia,  Columbia 
in  South  America,  and  parts  of  the  Nile  Basin  and  the  Gold  Coast 
in  Africa. 

2.  Places  just  within  the  Equatorial  Boundary  of  the  Rain-Belt  in 
its  farthest  Position  Polewards. 

The  inclination  of  the  North  Pole  towards  the  sun  begins  on 
March  21,  and  ceases  on  September  24.  The  shifting  of  the  rain- 
belt  northwards  begins  some  time  after  the  first  date,  and  ends 
some  time  after  the  last  date,  for  it  lags  behind.  A  locality 
situated  in  this  position  will,  therefore,  be  in  the  belt  for  six 
months.  Therefore  in  such  places  there  will  be  six  months'  rain 
and  SIX  months'  drought.  Those  places  are  Bengal,  the  Nile  Basin, Northern  Australia,  and  Central  America. 
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3.  Places  just  within  the  Polar  Boundary  of  the  Rain-Belt  in  its farthest  Position  Polewards. 

These  places  have  a  short  wet  season  lasting  only  three  months 
and  a  long  dry  season  lasting  nine  months.  Such  places  are  the 
Punjaub,  Upper  Burma,  Mexico,  Central  Australia.  In  the 
^unjaub,  for  example,  there  are  three  seasons— (i)  Hot  season  ■ 
April  to  June.  (2)  Wet  season  :  June  to  September.  (3)  Cold 
season  :  September  to  April.  ' 

4.  Places  between  (2)  and  (3). 

These  places  will  vary  from  the  maximum  of  six  months  rain  to the  mmimum  of  three  months. 

5.  Places  situate  just  outside  the  Polar  Boundaries  of  the  Rain-Belt. 
These  places  lie  from  about  20  to  35  degrees  north  or  south 

latitude,  and  are  among  the  driest  in  the  world,  except  in  India, 
where  the  south-west  monsoon  brings  a  little  rain  into  the  dry regions  of  the  Punjaub  and  Sind. 

•  The  worst  places  are  the  dry  zones  of  California  and  other  parts of  North  America,  the  Sahara  and  Nubian  Deserts,  parts  of  Arabia 
and  Persia,  Argentina,  Eastern  Patagonia,  South-West  Africa,  and 
the  interior  of  Australia.  The  only  rain  these  regions  are  likely  to 
get  will  come  from  the  extension  equatorially  of  the  polar  winds. 

If  these  conditions  of  rainfall  in  the  tropics  are  clearly  understood, 
they  form  the  key  to  tropical  climatology,  for  it  will  be  seen  that  the 
wettest,  as  well  as  the  driest,  places  in  the  world  are  found  in  them. 

It  must,  however,  be  remembered  that  ranges  of  mountains  are 
most  important  in  determining  the  rainfall  of  a  locality  by  stopping 
the  clouds,  and  leading  to  further  condensation  of  the  moisture  as 
rain.  The  influence  of  hills  is  well  shown  in  Fig.  7  of  the  Ceylon 
rainfall,  taken  from  the  Surveyor-General's  report. 

The  driest  places  in  the  world  are  in  Africa,  in  the  neighbourhood 
of  the  Sahara ;  but  India  shows  the  extremes  of  dry  and  wet 
climates  best.  Jacobabad,  according  to  Blandford,  has  an  average 
annual  rainfall  of  4I  inches,  which  in  some  years  is  less  than 
I  inch ;  whereas  Cherrapunji,  in  the  Khasi  Hills  in  Assam,  has  an 
annual  fall  of  from  500  to  600  inches  per  annum. 

In  Ceylon  the  wettest  place  recorded  is  Padupola,  which,  with 
an  elevation  of  1,606  feet,  has  a  rainfall  of  230-50  inches  as  an  average 
of  thirty-five  years'  observations. 

But  it  is  not  merely  the  average  rainfall  which  is  so  excessive  in 
the  tropics,  but  the  rate  at  which  it  comes  down;  e.g.,  according  to 
Blandford,  on  June  14,  1876,  no  less  than  40-8  inches  of  rain  fell  at 
Cherrapunji  in  twenty-four  hours.  The  excessive  violence  of 

tropical  rain  can  be  explained  by  the  fact  that  at  20°  F.  air  takes 

up  1-3  grains  of  water  per  cubic  foot ;  at  60°  F.,  577  grains  ;  at 

85°  F.,  1278  grains.  Further,  when  air  saturated  at  85°  F.  is  cooled 
to  60°  F.,  every  cubic  foot  will  yield  7  grains  of  water  (Hill). 
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SUBDIVISIONS  OF  WARM  CLIMATES. 

It  has  been  shown  that  warm  cHmates  may  be  defined  by  u
sing 

one  climatic  factor— the  temperature— and  can  fur
ther  be  sub- 

divided by  this  into  the  tropics  and  the  subtropics. 

Ward  has  recently  subdivided  these  regions  by  utilizmg  the  wmds 

and  the  rainfall  into— 

1.  The  equatorial  belt. 
2.  The  trade-wind  belts. 

3.  The  monsoon  belts. 

4.  The  mountain  climates. 

The  equatorial  belt  extends  about  10  degrees  on  either  side  of 

the  Equator,  and  is  characterized  by  its  temperature,  showing  two 

maxima  corresponding  to  the  two  zeniths  of  the  sun,  and  two 

minima  corresponding  to  the  two  solstices,  and  should  have  two  wet 

and  two  dry  seasons. 

In  this  belt  he  such  places  as  Singapore  and  Batavia,  which  are 

fairly  healthy,  and  the  west  and  east  coasts  of  Africa,  which  are  very 
trying. 

The  trade-wind  and  monsoon  belts  have  already  been  considered, 
as  have  the  mountain  climates. 

Psycho-Physical  Aspects  of  Climate. 

Tyler  has  attempted  to  correlate  personal  sensations  with 

meteorological  data  under  the  term  '  Psycho-Physical  Aspects 
of  Climate, '  and  says  that  his  '  hy tber '  degrees — by  which  he 
means  the  degree  of  discomfort  caussd  by  high  air  temperatures 

associated  with  high  relative  humidity — are  the  best  methods  of 
comparing  climates. 
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TROPICAL  RACES 

General    remarks — Classification — Caucasic    division — Ethiopic    division — 
Mongolic  division — Amerind  division — References. 

General  Remarks. — In  the  preceding  chapter  we  have  cursorily 
glanced  at  the  subject  of  Tropical  Climatology,  and  now  we  turn 
our  attention  very  briefly  to  the  subject  of  the  tropical  races. 
From  geological,  zoological,  and  botanical  considerations  there 

can  be  little  doubt  that  in  early  tertiary  times  there  existed  an 

In  do- African  continent  where,  at  present,  the  Indian  Ocean  hes. 
This  continent,  embracing  the  Deccan,  Madagascar,  and  South 

Africa,  is  more  extensive  than  Sclater's  Lemuria,  and  is  now  known as  Gondwanaland. 

This  Indo-African  continent  may,  for  many  reasons,  have  been 
the  site  of  the  primitive  home  of  the  human  race,  and  indeed  it 
was  in  Java  that  Dubois  found  those  remarkable  teeth,  calvarium 
and  femur,  which  to-day  are  recognized  as  belonging  to  Pithecan- 

thropus erectus  Dubois  i8gi,  which,  geologically,  belongs  more 
probably  to  the  early  Pleistocene  rather  than  to  the  Tertiary 
Pliocene,  as  was  at  one  time  considered  possible.  These  remains 
belong  either  to  a  very  early  form  of  man  or  to  an  immediate precursor. 

Once  evolved,  there  can  be  no  doubt  that  the  main  factor  in 
man  s  further  evolution  has  been  the  development  of  the  brain, 
and  this  may  have  been  stimulated  by  his  remarkable  migrations, 
for  driven  by  food  requirements,  geological,  or  meteorological 
disturbances,  man  migrated  from  his  primeval  home  and  spread westwards  into  Africa,  where,  in  the  then  fertile  and  well-watered 
northern  regions  of  the  Sahara,  Caucasic  man  probably  evolved. 
He  also  migrated  northwards  into  Asia,  evolving  there  the  common 
ancestor  of  Mongohc-Amerind  man,  which  eventually  formed  Mon- 

golic man  m  Asia,  while  the  further  migration  into  America  gave rise  to  Amerind  man.  Migrations  from  the  south  were  easier  in 

to-°day  Himalayas  were  much  lower  than  they  are 

In  the  meanwhile  the  non-migrating  common  ancestor  may  have 
evolved  into  Lthiopic  man,  who  was  eventually  compelled  by  the 59 
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subsidence  of  the  land  to  migrate  westwards  into  Africa  and  east- 
wards into  Oceania. 

With  regard  to  these  early  migrations,  it  must  not  be  forgotten 
that  the  chmatic  conditions  were  probably  very  different  from 
those  of  to-day,  and,  as  it  was  a  warm  interglacial  period,  were  dis- 

tinctly favourable  to  these  movements  ;  while  the  abundant  land 
connections  of  Africa  to  Europe,  Asia  to  America,  and  America  to 
Europe,  of  those  days  materially  facilitated  them.  Neither  must 
it  be  forgotten  that  these  migrations,  as  well  as  subsequent  migra- 

tions, were  not  single,  but  multiple,  taking  place  in  successive  waves, 
and  spread  over  a  long  space  of  time. 
When  considering  the  different  divisions  of  mankind  in  greater 

detail,  it  will  be  noted  that  they  spread  from  their  original  homes 
in  various  directions  and  at  various  times,  until  the  whole  world 
was  populated. 

The  first  dispersal  of  man  over  the  globe  must  have  resembled 

the  migrations  of  animals  in  that  it  must  have  been  performed 
unconsciously  under  the  influence  of  the  factors  just  mentioned, 
though  it  is  possible  that  the  food  factor  was  the  most  potent, 

because,  as  Seligmann  has  pointed  out,  the  hunting  man  of  to-day 
requires  a  relatively  large  area  in  which  to  obtain  his  food,  and  it 

is  equally  possible  that  primeval  man  soon  found  that  a  given 
district  was  unable  to  feed  his  rapidly  increasing  family  or  tribe. 
Under  these  circumstances  the  family  or  tribe  in  question  would 
move  into  a  more  suitable  region.  When  man  became  more  evolved 
migrations  would  still  take  place  under  compulsion  as  described 
above,  but  might  also  have  taken  place  under  the  influences  of 

attraction  or  expulsion,  by  which  one  means  that  a  powerful  tribe 
might  be  attracted  to  an  area  held  by  a  weaker  tribe,  wliich  latter 
would  be  compelled  to  submit  to  the  conquerors  or  to  migrate  to 
some  other  area.  If  the  weaker  tribe  remained  with  the  stronger, 

there  would  possibly  be  a  race  fusion,  as  has  so  often  taken  place 
all  over  the  world,  and  a  new  mixed  race  would  appear,  or  the  two 

races  might  live  together  with  little  fusion.  During  these  early 

times  must  have  appeared  many  of  the  diseases,  especially  the  in- 
fectious diseases,  which  to-day  afflict  mankind,  but  what  part  the 

disease  factor  played  in  these  migrations  we  do  not  know.  What 

part  epidemic  parasitic  diseases  have  plaj^ed  in  evolution  cannot 

be  stated,  but  that  they  must  have  played  some  part  in  the  ex- 
tinction of  animals  seems  possible  ;  and  it  appears  also  possible 

that  parasites  transferred  from  animals  to  man  at  this  period  hy 

the  agency  of  blood-sucking  insects,  etc.,  may  have  formed  the 
basis  of  certain  of  the  diseases  of  man  to-day. 

These  migrations  must  have  been  delayed  or  stopped  by  meeting 
with  natural  barriers,  such  as  deserts,  dense  forests,  or  broad 

expanses  of  water  ;  and  probably  at  these  places  settlements  would 

be  made,  from  which  reflux  migrations  into  parts  originally  occupied, 

or  passed  through,  might  arise,  due  again  to  the  influence  of  the 
factors  above  mentioned. 
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In  this  way  tribes,  now  modified  by  selectio
n,  environment  etc 

re-entered  the  districts  through  which  they  had  origmal
ly  passed,  and, 

finding  them  more  or  less  occupied  by  differentl
y  evolved  peoples 

brought  about  fusion  of  the  early  divisions 
 and  subdivisions  of 

mankind.  And  thus  at  an  early  period  arose  th
e  first  of  these 

race  fusions  which  are  ethnologically  so  confusin
g  to-day.  One 

factor  in  these  early  refluxes  must  be  mentioned,  an
d  this  is  the 

changed  meteorological  conditions  brought  about 
 at  the  Glacial 

period  or  periods,  for  during  these  man  must  hav
e  been  driven 

towards  the  Equator,  while  in  the  intervals  he  could  wa
nder  pole- 

wards. 

These  early  migrations  and  refluxes  must  have  acted  as  p
otent 

stimuli  to  the  already  rapidly  evolving  brain  of  man,  but  th
is 

evolution  does  not  appear  to  have  gone  on  equally  all  over  the  world, 

in  fact,  it  is  in  the  so-called  C^dture  Zone,  situate  between  25  _  and 

50°  north  latitude,  that  brain  development  began  to  be  highly 

speciahzed.  In  the  eastern  part  of  this  region  arose  the  Accadians, 

the  Egyptians,  and  the  early  Cretans,  from  whom  all  the  culture 

of  Europe,  Asia,  and  Africa  evolved  ;  and  separately  in  the  west 

the  Mexicans,  Peruvians,  Columbians,  and  inhabitants  of  Yucatan, 

whose  advance  was  ended  once  for  all  by  the  Spanish  conquests, 

leaving  only  the  culture  of  Accadian,  Egyptian,  and  Cretan  origin  to 

supply  the  world  with  knowledge. 

In  other  regions  man  has  lagged  far  behind  ;  indeed,  in  New 

Guinea  and  in  other  places  we  have  the  native  peoples  just  emerging 

from  a  contemporary  Stone  Age  side  by  side  with  the  newly 
migrated  and  highly  cultured  Caucasic. 

The  tropical  regions  of  to-day  have  therefore  a  most  curious  a;nd 

most  complex  congeries  of  mankind.  First,  the  indigenous  in- 
habitants or  natives  of  the  land  in  question,  together  with  the 

descendants  of  peoples  arising  from  the  intermingling  of  the  original 
native  race  with  other  races  brought  thither  by  migrations  of  long 

ago  ;  secondly,  peoples  whose  native  habitat  is  a  temperate  or  cold 

climate,  and  who  are  derived  from  the  quite  recent  and  still  con- 
tinuing Caucasic  migration  ;  and,  thirdly,  the  half-castes,  derived 

from  the  intermingling  of  these  Caucasic  races  and  the  native  races. 
From  the  above  it  will  be  comprehended  that  the  study  of  the 

ethnology  of  man  in  the  tropics  is'  indeed  complex,  but  some 
elementary  knowledge  of  the  origin  and  relationships  of  the  people 
among  whom  he  is  to  work  may  be  of  use  to  the  practitioner  in 
the  tropics,  and  therefore  we  give  the  following  brief  classification, 
leaving  anyone  interested  in  this  subject  an  opportunity  of  further 
study  by  means  of  the  works  mentioned  in  the  references  at  the 
end  of  the  chapter. 

Classiflcation. — All  classifications  are  more  or  less  artificial,  and 

based  upon  the  generally  accepted  knowledge  of  the  day,  and  are 
therefore  ephemeral,  and  the  various  classifications,  suggested  by 

Bernier  in  1684,  Linnaeus  in  [1735,  1740,  and  1758,  Blumenbach 
i'^  1775.  Virey  in  1801,  Des  MouUns  in  1825-26,  Bory  de  Saint- 
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t^^^"^^^  ̂ 850  and  1853,  Isidore  Geoffroy  Saint- 
Hilaiie  m  1S5S  Pruner  Bey  m  1863,  Haeckel  in  1873,  Broca  and Topmard  in  1885,  Flower  in  1885,  Deniker  in  1889,  and.  finaUy Keane  m  1895,  form  no  exception  to  this  rule  ^' 
The  most  useful  classification  is  that  of  Keane,  in  which  the human  species  is  divided  into  four  divisions— viz.  :— The  Caucasic  Division. 

The  Ethiopic  or  Negroid  Division. 
The  MongoHc  Division. 
The  Amerind  Division. 

We  will  now  briefly  consider  these  divisions. 

Caucasic  Division, 

This  division  of  man  is  thought  to  have  evolved  in  Northern 
Africa  at  a  time  when  the  Sahara  was  a  well-watered  and  inhabitable region. 

Characters.— The  characters  of  Caucasic  man  are  —H eight,  average  or  above the  average  ;  colour  florid  or  pale  ;  hair,  long,  wavy,  soft,  and  flaxen,  or  long straight,  wiry,  and  black,  m  either  case  oval  on  transverse  section;  skull dolichocephalic  or  brachycephalic  ;  eyes,  moderately  large,  straight,  blue  or black  ;  nose,  straight  or  arched  leptorrhine  ;  cheek-bones,  small  ;  jaws,  orthog- 
nathous  ;  teeth.  sm^W-  beards,  full.  Three  types  are  recognized  of  thete physical  characters  :  the  Nordic,  with  cephahc  index  74-99,  and  blue  or  grev 
eyes,  fair  hair  and  height  5  feet  8  inches  to  6  feet  ;  the  Alpine,  with  cephahc index  80-90  brown  or  black  eyes,  dark  hair,  and  height  5  feet  5  inches  to S  feet  6  inches  ;  the  Mediterranean,  with  cephalic  index  72-78  black  eves 
black  hair,  and  height  5  feet  4  inches  to  5  feet  6  inches.  Speech,  inflecting— e.g.,  the  Hamitic,  Semitic,  and  Aryan  languages— except  in  some  instances 
wnen  it  is  agglutinating- e.g-.,  Basque  ;  temperament,  active,  enterprising  and imaginative.  Medicine  varies  from  the  highly  evolved  European  medicine  to the  primitive  Oceanic  medicine. 

Migrations.- From  his  Saharic  liome  the  primitive  Caucasic  man  wandered in  Palaeolithic  and  Neohthic  times  eastwards  into  the  Valley  of  the  Nile  and on  into  Asia,  where  he  met  Mongohc  man,  and  later  into  Southern  Asia  and 
so  into  Oceania,  reaching,  as  we  shall  presently  see,  its  farthest  islands. '  He also  wandered  northwards  in  successive  migrations  across  the  bridges  between 
Africa  and  Europe,  where  he  was  succeeded  by  the  early  race  to  which  belong the  Cannstadt  cranium  found  in  1700,  the  Neanderthal  cranium  found  in 
1856,  the  Spy  cranium  found  in  1886,  the  skeleton  of  Homo  primigen  hts  found in  1908  in  the  Valley  of  Vezere,  and  the  various  skeletons  and  skulls  found 
in  1909.  All  these  skulls  belong  to  the  type  called  '  Neanderthaloid,'  after 
their  best-known  member,  and  are  considered  by  some  authorities  as  not 
belonging  to  Homo  sapiens,  but  to  a  separate  species— /f.  primigenius  (H. 
neanderthalensis)— which  is  approached  to-day  most  closely  by  the  Australian 
type.  This  earher  type  was  followed  by  more  highly  evolved  Caucasic  types 
as,  for  example,  the  Cro-Magnon  race  of  the  French  anthropologists  found  at 
Les  Eyzies  m  Perigord.  It  is  almost  certain  that  these  early  peoples  did  not 
speak  an  Aryan  language,  but  more  probably  a  language  allied  to  that  of  the 
Berbers,  and  therefore  to  the  present  Basque  language.  In  Asia  a  fusion 
took  place  of  certain  Caucasic  races  with  Mongols,  forming  the  Turkoman  amd 
many  Tatar  peoples,  such  as  the  Uzbeg  Tatars. 

In  both  prehistoric  and  historic  times  there  have  been  migrations  of  Semitic 
Caucasians  from  Asia  into  Africa,  of  which  the  most  important  were  the 
Arabic  migrations,  which  have  produced  a  great  impression  on  the  peoples of  Northern  and  Eastern  Africa. 
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In  recent  times  migrations  of  the  liiglil}'  evolved  types  of  Caucasians  have 

taken  place  from  Europe  into  America,  Oceania,  Asia,  and  Africa,  and  to-day 
new  races  are  arising  from  the  fusion  of  native  races  with  Spaniards  and 

Portuguese  in  America,  with  Dutch  in  South  Africa,  and  with  French  in  Indo- 
China.  It  is,  however,  a  curious  sociological  trait  of  the  Anglo-Saxon  not  to 
amalgamate  with  the  aborigines  of  the  land  into  which  he  has  migrated. 

Population. — At  the  present  time  the  Caucasic  division  is  estimated  to 
number  770,000,000  of  the  1,570,000,000  of  peoples  which  are  supposed  to 
inhabit  the  world,  but  there  can  be  no  doubt  that  this  division  is  rapidly 
increasing  in  numbers.    These  770,000,000  are  distributed  as  follows  : 

Europe,  355,000,000;  Asia,  280,000,000;  America,  115,000,000;  Africa, 
15,000,000  ;  Oceania,  5,000,000. 

Classification. — Ethnologically,  Caucasic  man  may  be  classified 
into  the  Xanthochroi  and  the  Melanochroi,  while  an  early  wave 

passing  across  Asia  gave  rise  to  the  Indonesians,  which  type  is 
difficult  to  define,  though  Haddon  considers  that  its  least  modified 
representatives  are  to  be  found  among  the  dolichocephalids  of  the 
forests  of  Borneo. 

The  Xanthochroi,  or  fair  subdivision,  is  characterized  by 

possessing  light  hair  and  light-coloured  eyes.  It  contains  the 
modern  Europeans,  who  can  be  subdivided  into  the  Teutonic 

branch,  consisting  of  Germans,  Dutch,  Anglo-Saxons,  and  Norse 
races,  and  the  Slavic  branch,  consisting  of  Russians,  Poles,  Serbs, 
Bulgars  (in  part),  and  Croats.  It  is  the  Teutonic  branch  which  has 
supplied  many  of  the  peoples  of  the  recent  Caucasic  invasion  of  the 
tropics. 

The  Melanochroi,  or  dark  subdivision,  has  long,  straight,  wiry 
black  hair,  black  eyes,  and  only  average  height,  while  their  char- 

acters are  fiery,  impulsive,  and  fickle.  For  the  present  purposes 
the  Melanochroi  maybe  subdivided  into  Hamites,  Semites,  Hindus, 
and  Dravidians. 

The  Hamites  may  be  further  divided  into  a  western  division  and 
an  eastern  division.  The  Western  Hamites  are  the  Berbers,  some- 

times referred  to  as  Libyans,  who  are  spread  from  the  Canary  Isles 
in  the  West  to  the  Oasis  of  Siva  in  the  east,  and  from  the  Mediter- 

ranean in  the  north  to  the  Senegal  River  and  southern  boundaries 
of  the  Sahara  in  the  south. 

The  original  strain  of  the  Berbers  has  become  altered  by  admix- 
ture with  Arab  blood  in  the  north  and  negro  blood  in  the  south. 

In  the  north  they  have  suffered  much  from  the  irruptions  of  Phoeni- 
cians, Romans,  Greeks,  Vandals,  Arabs,  and  the  European  nations  of to-day. 

Two  important  sections  of  the  Berbers  must  be  recognized— the 
Agriculturists,  as,  for  example,  the  Kabyles  of  Mauretania,  who  live 
settled  fives,  and  the  Nomads,  represented  by  the  Tuaregs  of  the Sahara.  Tracing  the  various  groups  of  true  and  mixed  Berbers 
from  west  to  east,  there  are  first  of  all  the  Guanches,  or  original 
inhabitants  of  the  Canary  Isles,  who  show  an  affinity  to  these 
peoples  ,  then  the  Trarza  and  Brakna  of  the  Coast  Sahara  iust 
north  ot  the  Senegal  River,  who  have  a  negro  strain.  The  Moors  of 
Morocco  must  be  considered  to  be  Berbers  with  a  strong  Arabic 
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strain.  The  principal  groups  of  these  are  the  Riffians  of  the  north 
of  Morocco,  the  Brabers  of  the  Atlas,  the  Shluh  of  Western  Morocco, 
the  Sus  between  the  great  and  small  Atlas,  and  the  Tafilat  to  the 

south  of  the  Atlas  ;  but  the  last  two  have  a  negroid  strain,  as  have 
the  Wargla.  East  of  these  come  the  Kabyles  of  Jurjura  and  the 
Shauia  of  Aures,  who  are  interesting  because,  according  to  authors, 

some  of  them  have  chestnut  hair  and  grey  eyes.  The  Uled-Nails 
of  the  Biskra  district  are  mixed  Berbers  and  Semites. 

South  of  the  territories  of  these  peoples  are  the  interesting  veiled 
Tuaregs,  with  their  centre  in  the  Haggar  Mountains,  and  their 
division  into  Asgers  (Asjars)  in  the  east,  Haggars  (Ahaggars)  in  the 
west,  and  Kelowis  in  the  south  ;  and  Awehmmiden  on  the  Central 

Niger.  The  veil,  or  liiham,  is  used  to  protect  them  from  the  wind- 
blown sand  of  the  desert.  In  the  south  of  Algeria  there  are  mixed 

Berbers,  Arabs,  and  negroes,  such  as  the  Beni-Mzab,  the  Wargla, 
and  other  inhabitants  of  the  oases.  The  Shaamba  are  Berbers 

between  the  south  of  Tunis  and  the  west  of  Tripoli.  In  Tripoli 
itself  there  are  Berbers  mixed  with  Semites.  South  of  these  and 

east  of  the  Tuaregs  lies  Tibesti,  the  headquarters  of  the  Tibus,  who 
are  now  Mohammedans  with  a  slight  mixture  of  Paganism.  Far 
south  there  are  the  Fulahs,  who  are  Berbers  with  a  great  admixture 

of  negro  blood,  who  are  dispersed  among  the  Sudanese  negroes. 
They  took  their  origin  on  the  Senegal,  but  later  invaded  the  Hausa 
States  and  formed  the  Empire  of  Sokoto  {vide  Fig.  14). 

The  eastern  division  of  the  Hamites  includes  the  Egyptians,  the 

Abyssinians,  and  the  so-called  Ethiopians  or  Nubians.  The 

Egyptians  of  to-day  exist  as  the  Christian  Kopts  and  the  Moham- 
medan Fellahin.  The  Ethiopians  include  the  Bejas  orBisharu,  of 

the  land  between  the  Red  Sea  and  the  Nile ;  the  Afar  or  Danakil, 

between  Abyssinia  and  the  Gulf  of  Aden  ;  the  Somals  of  Somahland, 

who  are  much  intermingled  with  negroes,  Arabs,  Afars,  and  Abys- 

sinians ;  the  Gallas  or  Ilru'Orma,  in  Southern  Ethiopia  or  Galla- 

land  proper  ;  and  the  Masai  of  Masailand,  intermediate  between  the 

Gall  a  and  the  Wahuma  or  Wahima,  who  are  dispersed  among  the 

Bantu  peoples  of  the  great  lakes,  and  arebeheved  by  some  to  be  the 

originators  of  the  Bantu  dialects  (Fig.  12). 

The  Semites  have  their  primeval  home  in  Arabia,  from  which 

they  wandered  in  various  directions — e.g.,  the  Himyarites  or 

Southern  Arabs  to  Abyssinia,  the  Arabs  proper  to  North  Africa 

and  to  the  east  coast  of  Africa,  producing  profound  effects.  They 

may  be  classified  into  South  Arabians,  including  Himyarites  and 

their  derivatives,  certain  tribes  of  the  Abyssinians,  and  the  Northern 

or  true  Arabs,  the  Assyrians,  Amorites,  and  Canaanites,  which 

included  the  Hebrews  and  Phoenicians,  both  of  which  have  pro- 

duced effects  upon  man  in  Africa,  where  to-day  the  Jew  is  found  in 

numbers  in  Tripoh  and  Algeria. 

The  Hindus.— The  Aryans  are  thought  by  Keane  to  have  arisen 

as  a  fusion  of  many  Caucasic  and  some  Mongohc  elements  with  
an 

original  xanthochroid  basis,  and  to  have  lived  in  a  Eurasian  h
ome, 
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probably  in  the  steppes  between  the  Ural  and  Caucasian  Mountains 
and  m  the  Aral-Caspian  depression  and  the  regions  of  Turkestan  ; 
for,  as  he  points  out,  in  Neolithic  times  this  region  was  very  suitable 
for  human  hfe,  being  then  well  watered,  but  the  gradual  drying  of 
Asia  would  compel  these  primitive  Aryans  to  wander  westwards 
into  Europe,  and  south-eastwards  into  the  Iranian  plateau  and 
India,  and  it  is  with  this  last  migration  that  we  are  at  present  con- 

cerned. In  this  extent  there  is  only  one  non- Aryan  survival — viz., 
the  Brahui  of  Eastern  Baluchistan.  The  important  groups  are  the 
Hindus,  BengaUs,  Punjabis,  Kashmiris,  Gujaratis,  and  Sinhalese. 

The  Dravidians  include  a  vast  congeries  of  tribes,  which,  if  the 
so-called  Pre-Dra vidian  jungle  peoples  be  excepted,  form  everywhere 
in  India  the  basis  of  the  population.  The  pure  Dravidian  stock  is 
represented  by  the  short,  dark,  broad-nosed,  dolichocephalic  peoples 
(recaUing  the  noseless  Daezu  of  the  invading  Aryans),  but  they  have 
everywhere  been  modified  by  fusion  with  immigrant  peoples,  giving 
rise  to  the  Aryo-Dravidian,  Scytho-Dravidian,  and  the  Mongolo- 
Dravidian  types.  The  Aryo-Dravidian  type  is  principally  found 
in  Northern  India  and  Ceylon,  its  upper  strata  being  exempUfied 
by  the  Hindustani-speaking  Brahman  of  Northern  India  and  the 

Tamil-speaking  gentleman  of  Northern  Ceylon,  while  its  lower  strata 
are  exemphfied  by  the  Chamar.  The  complexion  of  these  people 
varies  from  medium  brown  to  very  dark,  and  their  noses  from 

medium  to  broad.  The  Scytho-Dravidian  type  of  Western  India 
is  characterized  by  a  fair  complexion,  with  little  or  no  hair  on  the 

face,  with  broad  heads  and  moderately  fine  noses.  Riseley  con- 
siders that  this  type  is  a  fusion  between  Dravidians  and  immigrant 

Scythians,  and  Haddon  suggests  that  it  is  a  fusion  with  the  Alpine 

race  from  the  hills  of  South- West  Asia  in  prehistoric  times.  The 
Mongolo-Dravidians  are  best  represented  by  the  inhabitants  of 
Lower  Bengal  and  Orissa.  They  are  of  medium  stature,  and  usuaUy 
of  dark  complexion  with  abundant  hair  on  the  face,  with  broad 

he'Sds  and  broad  or  medium  noses. 
Indonesians. — The  greatest  divergence  of  opinion  is  found  v^dth 

regard  to  the  inhabitants  of  Malaysia  and  Oceania.  It  would  appear 

probable  that  the  earliest  inhabitants  belonged  to  the  undiffer- 
entiated negroid  type,  of  which  the  negritoes  gave  rise  to  the 

Andamanese,  the  Semangs  of  Malaysia,  the  Aeta  of  the  Philippines, 
and  the  pygmies  of  New  Guinea,  while  the  negroes  formed  the 
Tasmanians,  the  Papuans,  and  the  majority  of  the  Melanesians. 
In  among  these  peoples  came  the  brachycephalic  Mongols,  called  by 

Pladdon  the  Proto-Malays,  who  were  to  be  found  first  in  the 
Peninsula,  and  later,  driven  south  by  the  Caucasic  migrations  to 
be  presently  described,  in  the  islands. 

Earlier  migrations  still,  perhaps  of  lowly  developed  Caucasian 

stocks,  may  have  given  rise  to  the  Pre-Dravidian  jungle  tribes  of 
India  and  Ceylon,  and  perhaps  to  the  Kakhyers  of  Northern  Borneo 
and  the  Sakai  of  Malaysia,  and  to  one  element  in  the  Australian 
race. 
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An  early  migration  fused  with,  tlie  Proto-Malays,  forming  tlie 
Proto-Polynesians  of  Haddon,  who  migrated  into  the  Western 
Pacific,  and,  fusing  witli  the  early  black  peoples,  gave  rise  to  the 
Melanesians  ;  while  others,  passing  through  or  round  Melanesia, 
went  on  to  Tonga  and  Samoa,  and  later  to  Tahiti  and  Raratonga 
of  the  Cook  Islands,  spreading  later  to  Hawaii  and  the  Marquesas, 
and  still  later  to  New  Zealand.  These  migrations  or  voyages  are 

supposed  to  have  begun  by  a  migration  to  Java  as  late  as  65  B.C., 
and  did  not  cease  till  a.d.  1350.  In  this  way  the  mixed  populations 
of  many  of  the  islands  of  the  Pacific  arose. 

Ethiopic  Division. 

It  is  possible  that  this  division  took  its  origin  in  the  Indo-African 
continent. 

Characters. — The  characters  of  Ethiopic  man  are  : — Height,  either  above  the 

average  (negro)  or  dwarfish  (negrito) ;  colour,  blackish  or  yellowish  brown  ;  hair, 

short,  frizzy,  flat  in  section,  or  reddish-brown  and  woolly  ;  skull,  dolicho- 
cephalic (negro)  or  brachycephahc  (negrito)  ;  eyes,  large,  round,  prominent, 

black,  with  yellowish  cornea  ;  nose,  flat  and  broad,  platyrrhine  ;  cheek-bones, 
small ;  jaws,  prognathous  ;  teeth,  large  ;  beards,  absent  or  small ;  speech, 

agglutinating,  with  prefix  and  postfix  types,  or  inflectional.  .  In  negroid 
Africa  there  are  numerous  languages  in  the  Sudan  and  West  Africa,  but  in 
the  east,  centre,  and  south  there  are  only  variants  of  the  Bantu  stock  language  ; 

in  the  far  south  there  are  the  Hottentot  and  Bushmen  languages.  In  Mada- 

gascar and  Oceania  the  Malayo-Polynesian  stock  language  is  prevalent.  In 
America  the  speech  of  the  negroes  has  approached  that  of  the  European 

languages.  Temperament,  indolent,  sensuous,  passionate,  and  cruel.  In 
Africa  there  is  a  lack  of  self-respect,  thus  readily  permitting  slavery.  The 

development  of  the  mind  is  beheved  to  be  arrested  at  puberty  by  the  closure 
of  the  cranial  sutures,  and  there  is  also  a  behef  that  the  negro  left  to  himself, 

without  Caucasic  migrations,  would  have  retrograded  enormously,  some 

stating  that  he  would  have  retrograded  to  the  condition  of  an  animal  (these 

statements  may  be  received  with  caution).  Religion,  fetishism,  nature  and 

ancestral  worship  ;  medicine,  primitive,  being  closely  associated  with  rehgion, 

and  therefore  with  the  fetish  priest,  and  therefore  with  magic,  charms,  invoca- 
tions, and  sacrifices  ;  but  there  is  a  knowledge  of  poisonous  plants,  which  are 

used  in  trials  by  ordeal,  in  hunting,  fishing,  and  war. 

Population. — Ethiopic  man  is  guessed  to  number  some  175,000.000  of 

persons,  of  whom  perhaps  155,000,000  are  in  Africa,  3,000,000  in  Madagascar, 
20,000,000  in  America,  and  2.000,000  in  Oceania. 

Migrations. — From  his  Indo-African  home  Ethiopic  man  wandered  west- wards into  Africa  and  eastwards  into  Oceania. 

^ fyica. — One  of  the  first  of  the  westward  waves  must  have  been  that  caused 

by  PalffioUthic  man  migrating  into  Africa,  wherein  he  spread  north  and  soutii. 

Another  very  early  wave  was  that  of  the  pygmies,  who  gave  nse  to  the 

Bushmen  and  negritoes  or  negrillos,  and  spread  along  the  whole  east  side  of 

Africa  from  the  Mediterranean  to  the  extreme  south.  With,  or  perhaps  not 

long  after  the  pygmy  migration  came  the  taller  negro,  who  possibly  wandered 

into  East' Africa  and  through  the  forests,  together  with  the  pygmies,  to  the 
west  coast  and  possibly  northwards  as  far  as  the  northern  shores  of  th

e 

Mediterranean  ;  but  these  migrations  of  Etliiopic  man  in  Northern  Africa 
 were 

stopped  by  the  evolution  of  Caucasic  man,  who  not  merely  drove  the
  negro 

southwards,  but  made  some  remarkable  race  fusions  with  him  Ih
us.  for 

example  the  Hottentots  are  believed  by  some  to  be  of  Hamiti
c-Bushmen 

origin  although  others  consider  it  safer  to  place  them  as  intermedia
tes  between 
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the  Bantu  peoples  and  the  Bushmen.  These  Hottentots  were
  stronger  than 

the  Bushmen  peoples,  but  not  so  strong  as  the  Bantu  peoples,  by  w
hom  they 

were  eventually  driven  into  Southern  Africa.  j  ̂1,    17  1  „;  ,„i,^ 
Another  remarkable  race  fusion  is  that  which  produced  the  Fulam,

  who 

are  beUeved  to  have  been  originally  Berbers  (Caucasics),  but  who  h
ave  inter- 

mingled  with  the  negro  races  among  whom  they  have  migrated.  Ih
us  their 

residence  on  the  Senegal  River  is  traced  by  the  Wolofs  of  the  Senega
mbia, 

who  are  a  negroid  Fulani  race  ;  and  along  the  Niger  by  the  Mandingoes,  who 

possibly  have  also  Tuareg  and  Arab  infusions.  These  Mandingoes  driven  b
y 

Fulani  migrations,  have  to-day  approached  the  coast  south  of  the  ̂ enegal 

River  displacing  the  Krus  and  the  Kpwesi,  who  now  Uve  in  Liberia.  Migra
t- 

ing farther  inland,  these  Fulanis  compelled  the  Ashantis  and  Fantis  to  travel 

coastwards,  and  then  settling  in  the  Hausa  States,  and  forming  the  Sokoto 

Empire,  they  compelled  the  Hausas  to  move  southwards  and  to  force  the 

Yorubas  to  approach  the  coast,  who  in  their  turn  drove  the  weaker  indigenous 

tribes  into  the  unhealthy  delta  of  the  Niger.  The  Fulani  can  also  be  traced 

by  their  language  right  across  Africa  to  Dar-Fur.  ■■  ■  ,  • 
AU  these  negroes,  pure  and  mixed,  living  in  that  region  of  Africa  which  is 

called  the  Sudan,  from  the  Arabic  Beled-es-Sudan  (Land  of  the  Blacks), 

speak  languages  of  various  stocks ;  but  very  different  is  the  language  of  the 

Bantu-speaking  peoples  of  the  portion  of  Africa  south  of  a  line  approximately 
drawn  eastwards  from  the  Rio  del  Rey  River,  near  the  northern  boundary  of 

the  Kamerun,  which  separates  the  Bantu  peoples  from  the  Sudan  peoples. 

It  is  quite  impossible  here  to  mention  the  many  changes  which  have 

been  brought  about  in  the  position  of  the  various  Bantu  tribes  by  the  slave- 
trade,  migrations  of  local  tribes,  as  well  as  those  of  Caucasians  ;  but  these 
influences  have  produced  many  changes  even  during  the  nineteenth  century, 
of  which  some  are  known,  particularly  in  South  Africa. 

The  slave  raids  began  with  the  expeditions  of  the  ancient  Egjrptians,  and 
continued  until  quite  recently,  when  the  last  Arabic  raiders  were  checked  by 
the  Caucasic  migration. 

Locally,  movements  of  Congo  tribes  southwards,  and  southern  tribes  north- wards and  interior  tribes  coastwards,  have  caused  much  confusion  ;  but 

perhaps,  of  all  the  movements,  those  of  the  Ama-Zulu  and  their  descendants, 
the  Zulu,  especially  under  Chaka,  together  with  those  of  the  Barotse  and  the 
Mantati,  and  the  Ova-Herero,  are  the  most  remarkable  or  best  known. 
Curious  causes  have  called  forth  these  migrations.  First  of  all,  the  physical 
features  of  Africa  have  had  a  great  effect  upon  the  occupations,  and  hence 
upon  the  migrations  of  its  people  ;  secondly,  the  urgent  need  for  salt  in 
vegetal-feeding  peoples,  driving  them  coastwards  ;  and,  lastly,  the  endemic 
and  epidemic  disease  factor,  which  is  demonstrated  by  the  weaker  tribes 
being  driven  into  the  most  unhealthy  regions.  The  Caucasic  migrations  of 
the  Dutch  and  English  in  South  Africa  have  also  had  great  effect  in  driving 
the  native  tribes  northwards  and  in  exterminating  them. 

Oceania. — The  eastward  or  Oceanic  migration  of  Ethiopic  man  is  extremely 
difficult  to  follow,  and  may  have  taken  place  largely  on  foot  over  land  bridges, 
which  at  that  time  existed,  and  later  in  canoes  by  water. 

The  negritoes,  or  pygmies,  are  represented  to-day  by  the  Andamanese,  the 
Semangs  of  Malaysia,  the  Aeta  of  the  Philippines,  and  the  pygmies  of  New 
Guinea  ;  while  the  Oceanic  negroes  gave  rise  to  the  extinct  Tasmanians  and 
the  Papuans  proper,  the  latter  forming  the  ground  stock  of  Melanesia. 

Classification. — Ethnologically,  the  Ethiopic  milHons  ai-e  classified 
into  two  principal  sections — ^the  Western  or  African,  and  the 
Eastern  or  Oceanic,  section. 

The  stature  of  the  Ethiopics  of  the  Oceanic  section  is  less  than 
that  of  the  Africans,  the  hair  is  more  wiry,  the  nose  is  large  and 
straight,  the  hps  are  not  so  thick,  and  are  not  everted  as  they  are 
in  the  Africans.  The  Oceanics  are  more  savage,  but  they  show 
artistic  taste  and  execute  wood-carving. 



Fig.  14. — The  Races  of  Africa. 

(From  Hutchinson's  'Living  Races  of  Man.') 
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The  Western  or  African  Section  contains  negritoes  and  negroes. 

The  negrito  is  dwarfish,  with  yellowish-brown  colour,  recldish- 
brown  woolly  hair,  and  brachycephalic  skull  ;  while  the  negro  is 

tall,  of , blackish  colour,  with  jet-black  frizzy  hair  and  dolicho- 
cephalic skull. 

The  African  negro  may  be  subdivided  into  negroes  living  north 

of  the  Equator  and  not  speaking  the  Bantu  dialects,  which  include 
the  West  and  Central  Sudanese,  the  Welle  River  groups,  the  Nilotic 

groups,  and  the  Nubas  of  Kordofan,  and  into  groups  living  south  of 
the  Equator  and  speaking  the  Bantu  dialects  ;  while  in  the  extreme 
south  are  found  the  Hottentots  and  Bushmen. 

The  Eastern  or  Oceanic  Section  contains  also  negritoes  and  negroes, 
distinguished  as  above  mentioned. 

Mongolic  Division. 

Mongolic  man  probably  evolved  in  the  Tibetan  Plateau  of  long 

ago. 

Characters. — The  characters  of  Mongolic  man  are : — Height,  rather  under  the 
average  ;  hair,  black,  lank,  coarse,  round  on  transverse  section ;  skull,  brachy- 

cephalic ;  eyes,  small,  black,  obhque,  with  outer  canthus  slightly  higher  than 
the  inner,  and  with  a  vertical  fold  of  slcin  over  the  inner  canthus  ;  nose,  very 
small,  mesorrhine  ;  cheek-hones,  prominent  laterally ;  jaws,  mesognathous  ;  teeth, 
medium  ;  beard,  slight  or  absent,  but  moustache  present ;  speech,  agglutinating, 
with  postfixes,  the  famihes  being  Ural-Altaic,  Tibeto-Indo-Chinese,  and 
Malayo-Polynesian ;  temperament,  reserved,  sullen,  and  apathetic  in  the 
Mongols,  industrious  in  the  Chinese,  and  indolent  in  the  Malays  ;  they  are  all 
gamblers  ;  religion,  animism,  Shamanism,  Lamaism,  Buddhism,  Moham- 

medanism, Confucianism,  Taoism,  etc.  ;  medicine,  mostly  theurgic,  associated 
with  invocations,  but  in  China  there  has  been  an  attempt  to  evolve  a  higher 
state  of  efficiency.  The  Hungarians  have  the  usual  highly  evolved  modern medicine. 

Population. — The  total  number  of  Mongols  is  estimated  to  be  540,000,000 
persons,  of  whom  380,000,000  are  beUeved  to  reside  in  China,  55,000,000  in 
Japan  and  Korea,  35,000,000  in  Indo-China,  30,000,000  in  Malaysia, 
10,000,000  in  Mongoha  and  Manchuria,  6,000,000  in  Tibet,  7,000,000  in 
Turkestan  and  Siberia,  13,000,000  in  West  Asia,  and  4,000,000  elsewhere, but  estimates  vary  very  much. 

Migrations. — The  common  stock  of  Mongol-Amerind  man,  migrating  from the  primeval  home  m  the  Indo.- African  continent,  passed  into  Asia,  and  while 
K  ̂̂ ^""^^  division  travelled  through  that  continent  into  America,  it  is 

probable  that  the  Mongohc  division  made  its  home  in  Tibet.  This  would  be 
m  later  Phocene  times,  when  the  Tibetan  Plateau  would  not  be  the  elevated region  which  it  is  to-day. 

In  Tibet  to-day  the  original  type  is  best  preserved  among  the  Drupa,  who 
are  about  5  feet  4  inches  in  height,  with  light  brown  slcin,  somewhat  resembhng tnat  of  the  Amerindians,  with  brachycephalic  skulls,  long  black  hair,  brown eyes,  slightly  prominent  cheek-bones,  depressed  nose,  wide  nostrils,  and  large 
T.  i  7  t^"^  semi-nomadic  pastoral  peoples,  living  at  a  height  of  about 
14,000  feet  above  the  sea-level.  The  other  groups  in  Tibet  are  the  Bodpa, 
r,Pn,;i°"'",'''"  peoples,  who  are  of  mixed  descent,  and  the  Tanguts,  predatory 
peoples  along  the  north-east  boundary.  s     ■  1  y 
thf  J^^uv^^'^l^  Tibetan  home  Mongolic  man  wandered  westwards,  giving  rise  to 
Fnr^.t  Akkads  and  Sumerians  of  Babylonia,  and  much  earlier  entered 

rplrri  V^iI'"?,''P'',*°  Asiatic  invasions  of  that  continent.  With rtgarci  to  the  Akkads  and  Sumerians,  it  may  be  stated  that  they  early  evolved 
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a  form  of  culture  which  grew  and  flourished  after  their  fusion  with  their  early bemitic  conquerors,  thus  laying  the  foundations  of  one  of  the  most  ancient 
lorms  of  human  civiUzation.  According  to  some  authorities  (though  by  no means  proved),  the  Chinese  took  their  origin  from  early  Akkadian  emigrants Another  migration  from  Tibet  was  southwards  along  the  valleys  of  the 
Irawadi,  Salwm,  and  Mekhong  Rivers  into  Indo-China,  giving  rise  to  the 
Mishmi,  the  Abors  (with  whom  there  has  been  trouble  recently)  the  Kuki 
the  Luohai,  the  Cliins,  the  Nagas,  the  Karens,  the  Khas,  and  the  Moi,  who' though  perhaps  not  the  makers  of  the  stone  implements  recently  discovered 
m  the  Irawadi  Basin,  may  be  looked  upon  as  the  aborigines  ol  these  regions, 
because  there  is  at  present  no  evidence  as  to  who  these  earUer  peoples  were. 
The  above-mentioned  tribes  have  remained  in  a  primitive  condition,  but 
others  have  developed,  under  Hindu  influences,  a  high  degree  of  civihzation  
as,  for  example,  the  Burmese.  An  immigration  from  the  north  brought  the Malayans  and  the  Tai  race,  which,  coming  from  Central  China  about  the 
Yang-tse-Kiang,  gave  rise  to  the  Shans,  the  Laos,  and  the  Siamese  ;  while 
yet  another  migration,  this  time  from  the  valley  of  the  Si-Kiang  and  South- 
Eastem  China,  gave  rise  to  the  Annamese,  Tongkinese,  and  Cochin  Chinese. 

In  Oceania,  taken  in  its  widest  sense  to  include  all  the  islands  of  the  Indian 
Ocean,  as  well  as  what  is  generally  known  as  Oceania,  the  Mongol  peoples 
are  often  known  under  the  term  '  Malays,'  which  is,  properly,  only  appUed to  the  Mohammedan  tribes  of  Malay  Peninsula,  who  are  the  Malays  proper. 
These  Malayans  are  found  in  Sumatra,  Java,  Borneo,  Celebes,  BaU,  Lombok, 
Billeton,  Bangka,  the  Spice  Islands,  and  the  PhiUppines,  but  are  much 
mingled  with  other  races — e.g.,  with  the  negroes  of  Bantu  origin  in  JN'Iada- 
gascar,  and  the  Caucasic  Indonesians  in  Malaysia  generally. 
■  Keane  says  that  the  term  '  Malay  '  was  originally  appUed  to  the  Orang- Malayu,  a  small  tribe  of  the  Menangkabau  district  of  Sumatra,  who  rose  into 

prominence  about  a  thousand  years  ago  and  spread  over  the  archipelago, 
and  whose  language  is  the  chief  medium  of  intercourse  throughout  Malaysia. 

Reverting  to  the  primeval  home  of  the  Mongols,  there  are  still  further  off- 
shoots to  mention — viz.,  the  Hjrperboreans  of  Northern  Siberia  and  the 

Mongol-Turki.  These  latter,  who  are  often  called  Mongol-Tatars,  from  two 
words — '  Mongol,'  meaning  '  brave,'  and  '  Tatar,'  the  plural  of  '  Tata,' 
'an  archer'  (while  'Turk'  is  an  Aryan  word  meaning  'swift'),  which, 
again,  is  often  spelt  '  Tartar  ' — spread  in  two  directions — eastwards  and 
westwards.  The  eastward-migrating  Mongol-Turki  gave  rise  to  the  Mongols 
proper,  who  include  the  Kalmuks,  Sharras,  Buryats,  Tunguses,  and  Manchus, 
and  the  Mongoloid  Koreans  and  Japanese.  The  Tunguses  of  the  Amur  Basin 
and  East  Siberia  are  interesting  because  the  great  bulk  of  them  are  Shamanists, 

their  Shamans  being  medicine  men,  often  called  '  priests,'  who  heal  by  magic, 
uttering  oracles  by  which  they  estabUsh  communication  with  the  invisible 
world,  and  thus  are  able  to  coerce  good  spirits  and  evil  spirits  to  work  for  the 
good  of  the  patient,  and  even  to  expel  devils.  The  Manchus  are  the  cele- 

brated imperial  caste  of  the  Cliinese  Empire.  The  Koreans,  so  caUed  after 
the  powerful  Koryo  dynasty  of  a.d.  918-1392,  are  of  mixed  Caucasic  and 
MongoHc  origin,  and  are  the  precursors  of  the  Japanese,  who  are  of  mixed 
Caucasic  origin  from  the  Ainus,  Mongolic  origin  from  the  Manchus  and 
Koreans,  and  Malayan  from  the  Malays  coming  through  the  Pliihppine  Islands 
and  Formosa. 

The  westward-migrating  Mongol-Turki  need  not  detain  us,  except  to  state 
that  they  gave  rise  to  the  Tiirld  proper,  the  Samoyedes,  the  Lapps,  the 
Magyars  a.nd  Finns,  and  the  Bulgars,  probably  only  in  part. 

Classification. — ^The  Mongolic  division  {vide  maps  12  and  13)  may 
be  classified  into  :■ — ■ 

1.  Mongols,  who  include  the  Mongols  proper,  the  Tunguses,  the 
Manchus,  the  Koreans,  and  Japanese. 

2.  Turin  Peoples,  who  are  the  Yakuts,  Kirghizes,  Turkomans, 
Anatolian  Turks,  and  Osmanli  Turks. 
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3.  Ugro-Finns,  comprising  the  Finns

,  Lapps,  Samoyedes,  Mord- 

"^t^belXse.  with  the  Tibetans,  Burmese,  Nagas, 
 Shans, 

'Siamese  Annamese,  and  Chinese. 

T Malayans,  wlio  are  classed  into  the 
 Malays  proper,  the 

Tavanese, '  including  the  Sundanese,  Madurese,  and 
 Javanese 

proper;  the  Achinese,  Rejangs,  and  Pass
umahs  of  Sumatra,  tlie 

Wis,-  Mangkassaras,  and  Minahasans  of  C
elebes  ;  the  iagaias, 

Bisayas,  etc  ,  of  the  Phihppines,  the  Dyaks
  of  Borneo,  the  For- 

mosans,  and  the  Hovas  of  Madagascar. 

Amerind  Division. 

The  Amerind  or  American-Indian  division  of  mankind  has 
 a 

twofold  origin— from  Europe  and  from  Asia.  From  Europe  d
ohcho- 

cephaUc  Caucasic  peoples  made  their  way  in  Pleistocene  times  a
long 

land  bridges  connecting  Britain  with  the  Orkneys,  the  Shetlands,
 

the  Farog  Islands,  Iceland,  Greenland,  and  Labrador.  These 

peoples,  making  their  way  across  the  continent,  met  with  later  a
nd 

more  numerous  arrivals,  the  brachycephahc  peoples  of  Mongol- 

Amerind  stock,  arriving  from  Asia  by  the  land  connections  about 

the  Behring  Straits  and  the  Aleurian  Islands.  These  two  races 

fused  and  formed  the  Amerind  division  of  man.  These  Palaeolithic 

races  were  apparently  uninterrupted  by  any  Caucasic,  Mongolic,  or 

Ethiopic  migrations  until  the  discovery  of  America  by  Columbus, 

after  which  all  three  divisions  made  their  migrations  thereunto. 

Therefore  all  the  culture  of  the  Mayas,  Aztecs,  and  Incas,  etc., 

was  an  inbred  culture,  not  dependable  for  its  origin  on  outside 

sources.  Hence  the  absence  of  the  ordinary  animals  and  plants 

of  Asia,  Africa,  and  Europe,  and  the  presence  of  peculiar  animals 

and  plants.  Hence,  also,  the  presence  of  only  stone  and  copper 
ages  until  the  introduction  of  iron  by  the  Caucasians,  and  also  the 

possible  source  of  certain  peculiar  diseases,  such  as  yellow  fever, 
and  perhaps  Framboesia  tropica,  and,  according  to  some  authors, 
syphihs,  which,  when  introduced  into  Europe,  Asia,  and  Africa, 
produced  such  ravages. 

Characters. — The  characters  of  Amerind  man  are : — Height,  above  the 
average  ;  colour,  coppery  or  yellowish  ;  hair,  long,  coarse,  and  black,  on 
section  round  ;  skull,  mesaticephaUc  ;  eyes,  small,  round,  black,  sunken,  and 
straight ;  nose,  large,  bridged,  or  aquiUne  mesorrliine  ;  cheek-bones,  moderately 
prominent ;  jaws,  mesognathous ;  teeth,  medium  ;  beard,  absent ;  speech, 
divided  into  a  very  large  number  of  linguistic  families,  said  to  number  more 
than  those  of  the  rest  of  the  world,  but  peculiar  to  America  by  being  poly- 
synthetic  or  holophrastic — i.e.,  sentences  made  from  single  long  words.  The 
most  important  of  these  linguistic  families  from  a  tropical  point  of  view  are 
the  Ut-Aztecan,  the  Mayan,  Carib,  Arawak,  Quichuan,  and  Guaranian.  The 
Ut-Aztecan  speech  is  used  by  the  Shoshoneans,  or  Snakes,  who  include  the 
Utahs  and  the  Nahuas,  who  also  include  the  Aztecs,  while  the  Quichuan  com- 

prises the  Incas.    Religion,  Shamanism  in  the  north,  Nature-worship,  and 
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^Imfnt^'  , primitive,  especially  when  associated  with 
rfnr^nnl  f '  1  ̂""^  somewhat  more  advanced  among  the  Aztecs  and  Incas. Cmchona  bark  was  a  native  Ecuador  remedy. 

i^onn"inn7;T^^'^'®         ̂ ^ft"'^'^  *2  ̂ ®  lo.ooo.ooo  Amerinds  and 
^n'^c^?■  ?  40,000,000  half-breeds,  but  the  numbers  are  by  no  means  easy 
r^f^K^  even  approxmiately  It  is  clear,  however,  that  the  Amerinds  are rapidly  dying  out  m  Canada  and  the  United  States. 

Migrations.— The  brachycephaHc  peoples  whom  we  have  already  noticed proved  superior  to  the  dolichocephaUc  people  from  Europe,  and  drove  them northwards  where  they  became  Eskimo,  and  southwards,  where  they  became the  Tehuelche  or  Patagonians  and  the  Fuegians.  The  brachycephalic  peoples then  evolved  the  North  American  Indians,  of  whom  we  are  only  concerned with  the  members  of  the  Ut-Aztecan  Unguistic  family,  because  the  Aztecs w  of  this  family  in  common  with  the  Shoshoneans,  and  it  is  prob- 
able that  the  Nahuan  family  to  which  the  Aztecs  belong  migrated  south- wards from  the  district  of  British  Columbia. 

Conaing  to  Mexico  proper,  it  is  found  that  the  archaic  peoples— the  Popol- 
cans,  Mixe,  Chmantecs,  Zoque,  Mazatec,  Cuicatecs,  Chocho,  and  Magahua— nave  all  been  pressed  by  the  migrations  presently  to  be  mentioned  into 

■.'l^  •'^^         "^^^^^  t^^*^^^  °f  *h^°^       be  found  at  the  present  time Ihe  Mexicans  proper  are  the  Otomi,  who  are  related  to  the  Magahua  and  are 
still  to  be  found  m  the  valley  of  the  Upper  Moctezuma  and  in  Guanjuato. A  northern  immigration  may  have  brought  the  Tarascos  of  Michoacan  into 
Mexico,,  or  they  may  belong  to  the  primitive  Mexicans.  In  either  case,  they 

■  are  to  be  found  to-day  in  Guanjuato  ;  with  these  may  be  joined  the  Ulmecs Xicalancas,  Mestecs,  and  Zapotecs  among  the  early  tribes  of  Mexico.  Of  all 
these,  the  most  important  would  appear  to  be  the  Misteca-Zapoteca  family, because  they  are  known  to  have  evolved  a  degree  of  civihzation  before  the 
days  of  the  Mayas.  This  culture  is  exemplified  by  the  monuments  of  Mitla and  of  Monte  Alban  in  Oajaca. 

The  Maya  people  are  variously  beUeved  to  have  been  immigrants  into 
Yucatan,  from  which  they  spread  into  Guatemala,  Salvador,  and  Honduras, 
or  to  have  been  original  settlers  therein.  Be  that  as  it  may,  there  is  no  doubt 
that  they  extended  into  Mexico,  both  along  the  coast,  where  one  of  their 
tribes,  the  Huantecs,  were  found  about  Tampico,  and  into  the  plateau.  They 
very  early  produced  some  degree  of  civihzation,  and  constructed  the  cele- 

brated monuments  of  Guatemala  and  the  pyramid  of  Cholula  in  Mexico,  on 
the  top  of  which  was  the  temple  of  Quetzatcoatl.  They  invented  picture- 
writing  and  an  almanac.  They  were  divided  into  the  Mayas  proper  of 
Yucatan,  the  Choulats  of  Mexico,  the  Quiches,  the  Pocomans  of  Guatemala, 
the  Chortes,  and  the  Huantecs  of  Tampico. 

Such  must  have  been  the  constitution  of  the  tribes  of  Mexico  when  the 
Nahuans  broke  their  way  in.  This  tribe  is  allied  to  the  Shoshonies,  who 
occupy  the  wide  tract  from  Oregon  to  Cahfornia  and  New  Mexico,  and  are 
beheved  to  have  come  from  the  region  of  British  ColumJ^ia.  They  moved 
down  to  the  west  of  the  Rocky  Mountains,  and  spread  as  far  south  as  Oajaca 
and  eastwards  to  the  Atlantic  between  Vera  Cruz  and  Coatzacoalcos.  The 
first  waves  may  have  been  the  Toltecs,  but  there  is  great  doubt  as  to  who 
these  people  were.  The  Alculhuaques  and  the  Tecpanecs  followed,  while  the 
last  immigration  was  that  of  the  powerful  Aztecs,  who,  though  probably  but 
little  civilized  when  they  entered  Mexico,  soon  became  so,  and  remained  the 
masters  of  that  part  of  America  until  subdued  by  the  Caucasic  migration. 

Enumerating,  therefore,  the  tribes  from  the  north  to  the  south,  there  would 
be  first  the  Shoshonies  in  the  west  and  south-west  of  the  United  States, 
extending  into  Mexico  ;  the  Yumas  of  Azizona  and  the  Pueblo-Indians,  char- 

acterized by  their  curious  rock  structures  ;  then  would  come  the  Otomi, 
Totonacs,  and  Zapoteca,  with  their  Nahuan  conquerors,  especialty  the  Azteca, 
all  in  Mexico.  In  Central  America  the  Maya  people  would  be  found  in 
Yucatan,  Guatemala,  and  Honduras,  along  with  the  Xicaks  of  Northern 
Honduras,  the  Leukas  and  Guatusos  of  Central  Honduras.  Farther  south 
would  be  the  Choulats  of  Nicaragua,  the  Soumoo,  the  Micos  of  the  Mosquito 
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Reservation,  the  Moscos  of  the  Blewfields  Lagoon,  and  the  Rinos  of  an  island 
therein. 

Passing  into  South  America,  there  is  the  great  hnguistic  family  of  the 
Cliibcha  of  Colombia,  whose  empire  extended  southwards  until  it  met  that 

of  the  Incas.  These  peoples,  as  well  as  the  Incas,  are  Andeans — that  is  to 

say,  are  peoples  belonging  to  the  highlands  of  the  Andes.  It  is  curious  that 
all  the  South  Amerind  civihzations  should  have  developed  in  these  highlands, 

but  it  is  probable  that  the  lakes  and  rapid  streams  were  suitable  for  the 

extension  of  agriculture,  and  thus  led  to  the  settlement  of  peoples,  for  with- 
out a  permanent  abode  any  great  degree  of  civiUzation  is  impossible.  The 

Chibchas,  also  called  '  Muyscans,'  influenced  the  whole  Panama  region  as 
far  north  as  the  northern  boundary  of  Costa  Rica. 

South  of  the  Chibchas  comes  the  ancient  empire  of  the  Incas,  extending 

from  Quito  as  far  south  as  the  Rio  Maule  in  Chili.  It  would  appear  from  the 
megalithic  remains  and  the  ruins  of  Tiahuanacu  that  there  was  an  early 
civihzation  in  this  region,  especially  about  Lake  Titicaca.  Wlio  these  people 
were  we  do  not  know,  but  they  must  have  been  conquered  by  the  Quichuas 
or  Aymaras,  who  are  allied  to  them,  as  both  speak  derivatives  of  the  Quichuan 
language. 

At  the  same  time  there  existed  near  Truxillo  the  Chimu  people,  speaking 
Mochica,  a  language  quite  different  from  Quichuan.  They  reached  to  a 
degree  of  civihzation,  but  both  they  and  the  Quichuans  were  conquered  by 

the  Incas.  To-day  the  descendants  of  the  Chimu  are  called  the  '  Yuncas,' 
and  Uve  along  the  coast  from  5  degrees  to  10  degrees  south  latitude.  In  the 
provinces  of  Catamarca,  Tucuman,  and  Salta  of  the  Argentine  lived  a  civilized 

race,  now  extinct,  caUed  the  '  Calchaqui,'  who  were  also  subdued  by  the Incas. 
The  Incas  are  possibly  the  descendants  of  the  unknown  peoples  of  the  early 

civilizations  who,  defeated  by  the  Quichuan  peoples,  fled  into  the  Apurimac 
region,  whence  they  subsequently  issued  forth  to  subdue  their  ancient 
conquerors.  Their  rule  was  very  despotic,  and  their  subject  peoples  were 
very  carefully  divided  into  tens,  fifties,  five  hundreds,  and  ten  thousands,  the 
last  being  under  a  chief  taking  orders  direct  from  the  Inca.  Their  system 
was  very  artificial,  and  absolutely  without  any  freedom  for  the  individual, 
and  hence  the  easy  Spanish  conquest.  They  possessed  no  written  language, 
everything  being  preserved  by  oral  information  handed  down  from  genera- 

tion to  generation. 
Except  in  the  Andes,  there  are  no  civilizations  in  South  America,  and  the 

peoples  whom  we  now  come  to  consider  were  aU  backward  in  their  culture 
evolution  at  the  time  of  the  advent  of  the  Spaniards.  They  are  the  members 

of  the  linguistic  famiUes  called  '  Arawak,'  '  Tapuya,'  '  Tupi,'  and  '  Carib,' 
in  the  regions  lying  east  of  the  Cordilleras  as  far  south  as  the  Rio  de  la  Plata, 
while  farther  south  lived  the  Pampeans  and  Fuegians,  with  whom  we  are  not concerned. 

The  Arawak  would  appear  to  be  the  original  inhabitants  of  the  low-lying 
lands  to  the  east  of  the  Cordilleras,  and  it  is  possible  that  they  originally 
spread  to  the  north-east,  the  east,  and  the  south-east  from  a  primeval  home 
on  the  eastern  slopes  of  the  BoUvian  Cordilleras  ;  but  their  most  important 
migration  appears  to  have  been  that  to  the  north-east,  where  they  populated 
the,  until  then,  vacant  valleys  of  the  Orinoco  and  Amazon,  especially  along 
the  north  bank  and  up  the  Xingu  River.  In  the  east  of  Brazil,  from  the 
Xmgu  River  to  the  coast,  Uved  the  Tapuya,  who  were  probably  the  aborigines 
of  these  regions.  They  include  the  Ges  and  Botocudos  of  to-day,  of  which the  latter  are  degraded  savages. 

The  Caribs,  according  to  Van  der  Stein,  took  their  origin  about  the  sources Xmgu  and  Paranatiga  Rivers,  where  the  Caribbean  tribes  called 
Bakairi '  and  '  Nahuqua  '  Uve.  From  this  source  they  travelled,  probably by  water,  along  the  Amazon,  meeting  with  the  Arawak,  till  they  reached  its 

mouth,  when  they  turned  northwards,  probably  because  they  met  the  Tupi 
people  commg  from  the  south,  and  spread  through  Guiana  to  Venezuela, 
where  their  progress  was  checked  by  the  civilized  Chibchas,  though  some  of 
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Fig.  15. — The  Races  of  South  America. 

(From  Hutchinson's  '  Living  Races  of  Man.') 
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th,.m  entered  the  valley  of  the  Magdalena  River.  From
  the  north  of  South 

Ai^ri^lhey  proceeded  to  the  Antilles,  into  which  
they  were  still  migrating 

vviipn  stoDoed  bv  the  arrival  of  the  Spaniards.  ^    tt  •  ̂.i 
wli^n  stoppea  oy  primitive  home,  according  to  Haddon,  in  the 
norSiern  p^ortion  of  tiie  basin  of  the  Rio  de  la  Plata,  down  

which  they  spread 

to  the  mouS^  and  tiien,  migrating  northwards  along  the  c
oast  reached  the 

South  of  the  Amazon,  melting  there  the  Arawak  and
  possibly  the  Canb 

peoples,  and,  travelUng  westwards  along  the  southerri  
bank  of  thp  Amazon 

reached  the  Xingu  River,  up  which  they  went,  founding  t
he  Kamayura  and 

Anfete  tribes  in  its  upper  basin.  They  went  stiU  farther  we
stwards,  forming 

Sie  more  civilized  Omagua  between  the  Putumayo  and  Caqueta
  Rivers,  and 

the  Cocama  peoples  at  the  junction  of  the  Amazon  with  the  Uc
ayah  River. 

In  Uruguay  and  Paraguay  the  Tupi  peoples  are  called  Gua
ram,  or 

'  Warriors,'  and  hence  the  whole  family  is  caUed  the  '  Tupi-Guara
nian 

I^to  the  races  mentioned  above  penetrated  the  great  Caucasic  migration,
 

headed  by  Columbus,  in  the  fifteenth  century  of  our  era,  which  tho
ugh 

stopping  the  autochthonous  evolution  of  civiUzation  in  America  introd
uced 

the  more  highly  evolved  culture  of  the  Old  World  at  the  cost  of  milhons  o
f 

lives  of  the  Amerindians.  ,      ,     •  ■       .  j. 

The  Latin  races  of  this  migration  have  fused  with  the  aborigines  to  a  great 

extent,  and  thus  have  laid  the  foundations  of  the  new  Latin- Amerindian  races 
which  are  arising  to-day.  .  ,   , ,     .       •   ,  r. 

The  Anglo-Saxon  in  North  America  did  not  fuse  with  the  Amerind,  who 
to-day  is  rapidly  approaching  extinction. 

The  negro  migration  was  compulsory,  as  the  negroes  were  introduced  as 
slaves,  but  it  suited  the  race,  which  is  rapidly  increasing  in  numbers.  The 

MongoUc  migration  is  at  present  very  small,  and  of  quite  recent  date. 

Classification— The  Amerinds  may  be  classified  for  our  purposes 

into  those  belonging  to  the  Northern  Section,  to  the  Central  Section, 

and  to  the  Southern  Section  of  America,  but  only  the  two  last  need 
concern  us  here. 

The  Central  Section  is  formed  from  Mexico  and  Central  America 

as  far  south  as  the  northern  boundary  of  Costa  Rica.  It  contains 

the  Opata-Pima  hnguistic  family,  composed  of  the  Pimas  and 

Papajos  of  the  Gila  Valley,  where  the  Gila  Monster  {Heloderma 

suspecium  Cope  1869)  Uves,  the  Capitas,  Coras,  Yumas,  and  Tora- 
humeras,  though  these  last  are  mixed  with  Caucasic  blood.  The 
Nahua  or  Aztecs  come  next,  and  include  the  Aztecs  proper,  the 

Pipils  of  Guatemala,  the  Niquirans,  and  the  Chichimecs. 

The  Huaxtecan  group,  often  called  the  Maya-Quiche  group,  in- 
cludes the  Huaxtecs  of  Tamaulifas  and  Vera  Cruz,  the  Mayas  of 

Yucatan,  the  Choulats  of  Mexico,  the  Mopans  of  Northern  Guate- 
mala, the  Quiche  farther  south  in  Guatemda,  the  Pocomans  around 

the  city  of  Guatemala.  The  Mayas  proper  are  divided  into  the 
Itzas  and  the  Lacandons.  The  Chortegans  include  the  Chorti 
living  around  the  ruined  city  of  Copan  as  well  as  the  Bribri  and 
others. 

In  the  Southern  Section  are  the  nations  which  we  have  suffi- 

ciently described  above — viz.,  the  Chibchas,  Quichuas,  Chimus. 
Calchecaquis,  and  Incas,  all  of  whom  were  civihzed,  and  the 

Arawak,  Tapuya,  Carib,  and  Tupi  peoples,  who  were  far  more 
primitive  and  savage,  as  well  as  the  Pampeans  andFuegians,  which 
are  not  tropical  races. 
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CHAPTER  IV 

THE  EFFECTS  OF  FOOD  AND  CLIMATE 

ON  MAN    IN  THE  TROPICS 

Preliminary  remarks — Formation  and  repair  of  the  tissues  in  man — Effects 

of  a  low  protein  dietar}- — Effects  of  certain  nitrogenous  complexes — Pro- 
duction and  regulation  of  heat  in  man — Normal  temperature — Effects  of 

temperature  and  humidity — Effect  on  digestion — Effect  on  respiration — 
Effect  on  circulation  and  the  blood  —  Effect  on  bodily  temperature 
— Effect  on  the  nervous  system  —  Effect  on  the  urinary  system — 
Effect  on  the  generative  organs — Effect  on  growth — Effect  of  light — 
Acclimatization — Prophylaxis — References. 

Preliminary  Remarks. — The  climatic  factors  which  most  actively 
affect  man  in  the  tropics  are  the  temperature  and  humidity  of  the 
air  and  the  chemical  rays  from  the  sun,  and  to  these  the  following 
remarks  will  be  restricted. 

Before  beginning  to  describe  what  is  known  of  these  effects  it  is 
necessary  to  review  briefly  the  physiological  problems  connected 
with  the  formation  and  repair  of  the  tissues  and  with  the  produc- 

tion and  maintenance  of  the  heat  of  the  body.  This  may  be 
thought  to  be  superfluous,  but  it  is  intimately  associated  with  a 
proper  understanding  of  heat-stroke,  etc.,  and  cannot  altogether  be 
omitted,  though  it  will  be  dealt  with  as  briefly  as  possible. 

FORMATION  AND  REPAIR  OF  TISSUES. 

The  formation  of  new  tissues  and  the  repair  of  old  tissues  is  effected  by that  portion  of  the  nitrogenous  moiety  of  the  food  which  is  assimilable 
Proteins  ingested  as  food  are  converted  by  the  action  of  pepsin  trypsin and  erepsin  into  a  number  of  simpler  organic  compounds,  among  which  the 

XnrKTK  I'l  amino-acids.    It  is  probable  that  these  latter  are adsorbed  by  the  cells  of  the  mucosa  of  the  intestine,  and  that  then  one  of 
nnf  .rl'F  "^^^  happen  to  them.  Firstly,  if  these  particular  products  are 
nePe^iti  moment  required,  or  if  they  are  excessive  in  quantity  for  the 
necess  ties  of  new  tissue  formation  or  tissue  repair,  they  are  largely  deprived 
hlinnrin  ̂ ^ich  IS  Converted  into   ammonia,  and  is  of  the  greatest 
to  Eln^i?  m  preserving  intracellular  alkalinity  and  checking  any  tendency 
urea  Inr  absorbed  nitrogen  is  quickly  converted  into 

and  m^.ii  ,      l^."  u""°'  performed  a  most  important  duty, 
and  must  be  considered  to  be  one  of  the  chemical  defences  of  the  body  against 
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acidosis.  Secondly,  if  these  particular  products  mentioned  above  are  required 
by  the  cells,  it  is  probable  that  the  amino-acids  pass  unaltered  into  the  blood- 
plasma,  from  wliich  they  are  absorbed  by  such  cells  as  require  them,  and  that 
they  are  then  built  up  into  the  complex  protein  molecules,  which  constitute 
the  living  protoplasm  of  the  cell. 

In  considering  the  foods  of  the  tropics,  it  is  of  importance  to  know  not 
merely  their  digestibility — i.e.,  their  power  of  being  converted  into  these 
amino-acids,  but  also  their  power  of  being  assimilated — and,  finally,  whether 
they  are  really  the  substances  required  by  the  body  at  the  time  or  not,  and 
as  this  is,  at  present,  beyond  our  knowledge,  it  is  necessary  that  a  diet,  in 
order  to  be  suitable,  should  offer  a  variety  of  materials  to  the  cells  of  the 
body. 

The  ordinary  foods  are  sufficiently  described  in  books  on  dietetics,  but 
perhaps  a  few  words  may  be  introdcued  here  on  the  evolution  of  food,  and 
upon  rice,  maize,  millet,  and  the  legumes. 

Evolution  of  Foods.— At  the  present  time  human  food  is  evejywhere  more 
or  less  cooked,  and  it  is  rare  for  mankind  anywhere  to  eat,  even  for  a  Umited 
period,  absolutely  raw  materials.  Dr.  Campbell,  in  a  most  interesting  manner, 

has  traced  the  evolution  of  man's  diet.  He  distinguishes  first  of  all  the  pre- 
cookery  epoch,  during  which  evolving  and  primeval  man  hved  upon  raw 
materials,  unaltered  by  any  of  the  chemical  and  physical  processes  involved 
in  cooking  ;  secondly,  the  cookery  epoch,  which  may  be  subdivided  into  the 
precibicultural  and  the  cibicultural  eras.  In  the  former,  although  he  cooked 
his  food,  man  did  not  cultivate  vegetal  foods,  nor  did  he  rear  animals  for 
purposes  of  food.  During  this  period  vegetal  foods  would  probably  be  used 
in  greater  quantity  than  before,  as  they  are  easier  to  obtain  than  hunted 
animals  ;  and,  also,  because  the  processes  of  cookery,  by  breaking  up  the 
cellulose,  rendered  them  more  easily  digestible  and  absorbable,  and  therefore 
more  nutritious,  as  well  as  more  palatable.  Just  as  we  have  already  pointed 
out  that  certain  tribes,  have  remained  in  the  status  of  the  Stone  Age  almost 
to  the  present  day,  so  certain  tribes — e.g.,  the  Bushmen  of  Africa,  the  true 
Veddahs  of  Ceylon,  the  Andamanese  of  the  Bay  9f  Bengal,  and  the  aborigines 
of  AustraUa — have  remained  in  this  precibicultural  era.  These  peoples 
obtain  their  foods  from  all  sorts  of  animals — e.g.,  worms,  centipedes,  flies, 
caterpillars,  ants,  etc. — as  well  as  from  game,  while  their  vegetal  foods  are 
collected  and  stored,  but  they  have  never  learned  to  extract  any  chemical 
substance — e.g.,  sugar — from  their  vegetal  foods.  Probably  this  is  one  of 
the  reasons  why  they  prize  honey  so  highly.  In  the  cibicultural  era  man 
cultivated  his  vegetal  foods,  and  reared  domestic  animals  for  the  purposes  of 
animal  food,  and  here  again  his  vegetal  feeding  increased  in  amount,  as  this 
food  was  the  cheapest  and  easiest  to  produce.  Here  again  arose  the  urgent 
need  for  salt,  to  which  we  have  already  drawn  attention  in  the  account  of 
the  migrations  of  negro  tribes. 

EFFECTS  OF  A  LOW  PROTEIN  DIETARY. 

In  tropical  lands  there  are  many  peoples  who  live  mainly  upon  cooked  cul- 
tivated vegetal  foods,  with  but  Uttle  admixture  of  animal  foods,  and  this  is 

due  to  force  of  circumstances  rather  than  to  any  desire  of  the  peoples,  who 

would  be  glad  enough  to  eat  animal  food  if  it  could  be  obtained.  Among 

these  peoples  the  protein  in  the  food  sinks  to  a  very  low  amount,  vdth,  as 

we  shall  presently  see,  a  markedly  deteriorating  influence  on  the  race. 

Bjce.  Turning  now  to  the  consideration  of  certain  articles  of  food  in 

common  use  in  the  tropics,  one  of  the  most  important  is  rice,  because  it  is 

widely  used  throughout  the  East,  where  it  is  believed  to  be  consumed  by  over 

400  000  000  Indians,  Chinese,  Japanese,  and  Malays,  and  because  it  is  very 

deficient  in  protein  material,  and  for  this  reason  has  to  be  consumed  m  large 

Quantities  in  order  that  a  sufficiency  of  this  important  factor  may  be  obtained. 

Unfortunately,  dry  rice  absorbs  water  very  greedily,  and  is  increased  b
y 

boiling  in  water  to  five  times  its  original  bulk.    Further,  its  progress  throug
h 



EFFECTS  OF  A  LOW  PROTEIN  DIETARY 

8i 

the  stomach  is  slow,  and'  therefore  it  not  merely  distends  but  keeps  this 
organ  distended  for  some  hours.  . 

Rice  is,  however,  well  digested  in  the  intestines,  nearly  all  the  starch  being 

absorbed,'  wliile  the  protein  absorbed  varies  from  45  76  to  84  per  cent.  This 
lack  of  absorption  of  protein  leads,  therefore,  to  a  loss  in  the  nitrogenous 
value  of  the  rice,  and,  indeed,  is  the  cliief  method  of  loss  of  its  nitrogenous 

value,  as  but  little  disappears  during  cooking.  The  percentage  of  nitrogen 
absorbed  from  a  rice  diet  has  been  shown  by  McCay  to  vary  directly  with  the 

quantity  of  the  rice.  Thus,  in  a  mixed  diet  containing  32  ounces  of  rice, 

6-55  grammes  of  nitrogen,  or  4576  per  cent.,  were  absorbed  ;  while  the  same 

diet,  \vith  only  20  ounces  of  rice,  showed  8-40  grammes  of  nitrogen,  or  68"33 
per  cent.,  to  be  absorbed.  From  this  it  will  be  evident  that  mixed  diets  con- 

taining large  quantities  of  rice  tend  to  a  low  standard  of  protein  absorption. 
There  are  two  kinds  of  rice  commonly  met  with,  viz.  : — 
[a)  The  Indian,  country  rice,  or  paddy,  variously  described  in  medical 

papers  as  'cured,'  'stale,'  'unpolished,'  or  'parboiled'  rice,  which  is 
prepared  by  soaking  in  water  for  twenty-four  to  forty-eight  hours,  and  then 
steaming  in  cyUnders,  and  finally  dr5dng  by  exposure  to  the  sun.  This  rice 
is  yellowish-brown  in  colour,  and  carries  attached  to  it  the  outer  layers  of 
the  grain,  wliile  it  has  not  lost  much  of  its  protein  in  the  process  of  prepara- 
tion. 

[b)  The  Burma,  Rangoon,  or  white  rice,  also  variously  described  as  '  un- 
cured,'  '  milled,'  or  '  poUshed '  rice,  which  is  prepared  by  milling  the  un- 
husked  paddy  until  the  husk,  the  pericarp,  and  the  surface  layers  of  the  seed 
are  removed,  which  results  in  the  production  of  a  nice  clean  white  grain, 
partially  denuded  of  its  outer  layers,  and  to  some  extent  of  its  protein. 

At  the  present  time  many  authorities  beUeve  that  the  differences  between 
these  two  methods  of  preparation  of  rice  are  the  explanation  of  the  aetiology 
of  beri-beri,  as  they  beUeve  that  the  latter  method,  by  separating  the  sub- 
pericarpal  layers  from  the  rice,  deprives  it  of  a  substance  which  is  absolutely 
necessary  for  the  health  of  the  human  body.  We  will,  however,  return  to 
this  subject  presently,  and  for  the  moment  will  confine  our  attention  to  the 
effects  produced  by  the  low  protein  standard,  which  may  be  illustrated  by 
the  following  table,  which  is  given  by  McCay  to  exemplify  the  differences  in 
the  diets  of  Bengalis  as  compared  with  those  of  Anglo-Indians  and  Eurasians : — 

Food. Bengalis  I. Bengalis  II. 
Anglo-Indians and 

Eurasians. 

Proteids  in  grammes    . . 
Carbohydrates  in  grammes 
Fats  in  grammes 

67' 11 54873 7i"55 

43'6i 

200"3I 

33*92 

86-56 

376-53 54*75 

McCay,  in  his  excellent  works  quoted  at  the  end  of  this  chapter,  has  shown 
that  when  the  protein  standard  of  a  tropical  dietary  is  very  low  then  the 
physique,  the  capacity  for  work,  the  health,  and  the  resistance  against  disease are  also  lowered,  and  he  has  illustrated  these  facts  by  reference  to  the  rice- 
eating  BengaU.  Moreover,  he  has  answered  his  critics  in  a  most  able  manner, 
and  has  demonstrated  by  comparing  closely  alhed  tribes  Uving  under  identical conditions  of  chmate,  solar  irradiation,  sexual  excesses,  early  marriage,  etc., 
^tl  fj"  ""^^^^^  exerted  by  the  food,  and  particularly  by  the  proteins 

ot  the  food  that  is  all-important  in  determining  the  degree  of  muscular  power, me  general  physical  endowment,  the  powers  of  endurance,  the  resistance  to 
w  '  important  of  all,  the  place  which  a  tribe  or  race  has  won 
ri;L  4.^"^  manhness,  courage,  and  soldierly  instincts.  It  is  impossible  to 
i,^^^^o^!  ̂ "^Jl'  '^^^''^        f^cts  which  he  has  adduced,  but  certain important  results  may  be  briefly  mentioned. 

6 
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Thus  he  has  drawn  attention  to  the  great  difference  in  the  analysis  of  the blood  of  male  Bengahs  in  India  as  compared  with  that  of  the  blood  of 
Jiuropeans  in  Europe,  as  set  forth  in  the  following  table  •— 

Nature  of  Observation. 

Erythrocytes    . . 
Leucocytes 

Haemoglobin  (Haldane's  method)  . . Colour  index  . . 
Water   [[ 
Total  sohds 
Proteids  . . 
Salts 

Blood-pressure  in  brachial  by  Riva  ) 
Rocci's  sphygmomanometer  j Ratio  of  salts  in  the  urine  to  those  in 
the  blood 

Male  Bengalis  in 
India. 

5,300,000 

9,000 

81 
o'74  to  0*85 

78-88 

2I'I2 
18-26 

1-06 

100  millimetres Hyg. 

I -2 

Europeans  in  Europe. 

5,193,000 

7,500 

100 

o'95  to  I'l 

78-87 

21-13 

19^17 0-78 

no  to  130  milli- metres Hyg, 

2-0 

His  observations  show  that  too  little  protein  in  the  food  affects  the  growth 
of  the  Bengah  boy,  who  grows  up  slender,  and  is  defective  in  vigour  and vitahty;  and  in  conjunction  with  Bannerji,  Dutton,  and  Ghosal  he  has 
demonstrated  the  differences  in  the  constituents  of  the  urine  in  male  BengaUs m  India  as  compared  with  male  Europeans  in  Europe,  as  is  shown  in  this table  : — 

Constituent  in  the  Urine. 

Quantity 
Specific  gravity 
Urea 

Total  nitrogen 
Chlorides 
Phosphates 

N  :  PjOg  ratio 
Uric  acid 

Total  sulphates 
Ethereal  sulphates 

Male  Bengalis  in  India. 

1,177  CO. 1006  to  1024 

5-56  to  19-68  grammes 

per  diem 
5-9  grammes  per  diem 

9-43  grammes  per  diem 
0-95    to    1-4  grammes 

per  diem 
5  or  6  :  I 

0-48  gramme  per  diem 

1-75  to  2-2  grammes 
o"i5  to  0-22  gramme 

Male  Europeans  in  Europe. 

1,200  to  1,500  C.C. 
1015  to  1025 

30  to  35  grammes  per 
diem 

14  to  18  grammes 
15  grammes  per  diem 

2  to  3-5  grammes  per 
diem 
Practically  the  same 

0-3  to  7  grammes  per diem 

2-5  to  3  grammes 

These  are  most  important  conclusions,  and  we  must  state  that  our  own 
observations  in  tropical  practice  support  McCay,  and  are  directly  in  opposition 
to  Chittenden's  observations.  We  have  observed  that  when  persons  in  good 
health  have  for  some  time  carried  out  Chittenden's  dietary,  the  result  has 
often  been  sharp  attacks  of  illness,  indicating  a  lowered  resistance  to  disease. 
We  would  observe,  however,  that  while  food  is  an  important  factor  in 

people  living  under  similar  climatic  conditions,  it  does  not  diminish  the 
importance  of  certain  climatic  factors  in  their  effects  upon  peoples  either 
indigenous  in  these  places  or  immigrants  thereunto,  nor  do  either  or  both  of 
these — food  and  climate — deduct  in  the  slightest,  in  our  opinion,  from  the 
overwhelming  importance  of  the  sanitation  factor  on  the  health,  the  strength, 
and  the  well-being  of  peoples,  indigenous  or  immigrant,  dwelling  in  the 
tropics. 
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Maize. — -Witli  reference  to  this  much-abused  and  excellent  food,  which  has, 
in  our  opinion,  been  wrongfully  accused  of  causing  pellagra,  we  may  briefly 
state  that  it  is  prepared  for  food  by  crushing  between  millstones  or  milling  by 
macliinery  to  produce  maize-meal,  which  can  be  made  into  unleavened  bread 
(porous  bread  cannot  be  made,  because  of  the  absence  of  the  gluten  found  in 
wheat-meal),  into  porridge,  or  polenta.  Often,  however,  it  is  roasted,  and eaten  with  butter  and  salt. 

In  general,  about  74  to  86  per  cent,  of  its  protein  is  absorbed,  and,  as  regards 
India,  McCay  says  that  it  is  decidedly  superior  to  all  the  cereals  experimented 
upon,  with  the  exception  of  wheat.  Woods  says  that  it  is  wholesome,  cheap, 
and  well  suited  to  its  numerous  uses  as  a  food-material,  and  provides  a  greater 
return  in  protein,  carbohydrates,  and  energy  for  the  same  outlay  than  any other  cereal. 

Millet— The  sorghums,  or  millets,  according  to  McCay,  show  a  very  defec- 
tive protein  absorption — e.g.,  Sorghum  vulgare  53  per  cent.,  and  Pennisetum 

typhoideum  only  49^4  per  cent. 
Legumes.— The  legumes  are  extensively  used  in  the  tropics,  and  among them  come  the  dais,  or  dhals,  of  India  {Cajanus  indicus,  Ervum  lens  Linn., 

Cicer  anehnum  Linn.,  Pisum  sativum  Linn.,  Phaseolus  mdiatus,  Ph.  mungo, 
all  belonging  to  the  Leguminosae) ,  which  are  alUed  to  the  European  pea,  and 
all  contain  a  high  percentage  of  protein,  whereby  they  occupy  an  important 
position  m  the  food  of  tropical  peoples.  They  are  utilized  by  being  ground mto  meal,  from  which  unleavened  bread,  porridge,  or  sauce  is  prepared  or they  are  simply  dned  (parched),  and  eaten  in  this  condition. 
They  resemble  rice  in  absorbing  a  large  quantity  of  water  when  cooked, and  so  becoming  bulky,  but  they  differ  from  this  and  other  food-materials  in 

that  they  are  less  thoroughly  digested.  Moreover,  their  addition  to  diet 
lowers  the  percentage  absorption  of  aU  the  food-factors,  but  especially  that of  the  protein  factor. 
McCay  considers  that  these  dhals  produce  a  great  waste  of  nutriment  in 

that  25 -42 -per  cent,  of  the  nitrogen  of  the  food  appears  in  the  faces  of  Ben- &  M  P^""  appears  in  that  of  Europeans  on  a  vegetable 
hnL  ̂ ^'T^''  ̂ °°^^ders  that  they  are  a  factor  in  the  production  of  the bowel  disorders  so  common  among  the  Bengalis. 

EFFECTS  OF  CERTAIN  NITROGENOUS  COMPLEXES. 

minef^T^'If^^F''"'  ̂ t^f  ̂ '^^^l'  Stanton  have  shown  that  the  uncured, 
Soces;pfnf  i^n=  °'  deprived  of  its  subpericarpal  layers  by  the 
KnortaiS  ̂ .''fh"/  P^^'^IS.  and  that  these  layers  contain  some  substance 
the  nr^nnnrf        ,  ̂  prevention  of  ben-beri.    This  substance  is  present  in 

msSwe  t^^e^  T'^r  '° .kilof  amme  of  rice.    Funk  has  isolated 

tinned  ihlTe\^i^^^^^^^^  poUshings  of  the  rice  men- tionea  above,  and  has  determined  its  chemical  composition— t.e.,  5=; -6^  per 

the  fo^mu'la'c^  h'o  NmWo  .  ̂''Vf  ̂ T*"  ̂ ^^^^^  correspond"be'st'^to thepoWnri^'^VS^^^!^^  ̂ ^^^^T^"""^  demonstrated  its  power  of  curing 
to  ci^re  Sin.  A°  4  milhgrammes  being  sufficient 

ChapterTLVL).  ^'^^""^       ̂ "^"^"^^     ̂ ^is  substance  {vide 

We  shall  return  to  this  subject  when  we  discuss  the  aetiology  of  beri-beri. 

PRODUCTION  AND  REGULATION  OF  HEAT  IN  MAN. 

stanS,"mS;i?tL'SLdis'Sd  to  ?T'"''  -^bohydrate,  and  fatty  sub- organs  and  tissues  of  tine  Wuf  1  f  less  extent  in  the  glands  and  other 
intake,  digestion  and  ..sii?!.^;'  depends,  therefore,  largely  upon  the 
feeding.    S  effect  nf  Z?^^°''  °*  ^^n  be  increased  by  rich 
hence  the  daLer  of  oUr?!^'  more  marked  if  the  air  temperature  is  high  ; aanger  of  overfeeding  and  alcohol  in  the  tropics,  for  unless  the 



84  THE  EFFECTS  OF  FOOD  AND  CLIMATE  ON  MAN 

increased  production  of  lieat  is  compensated  by  increased  loss,  the  body, temperature  may  rise. 
Air  temperatures  have  also  an  effect  on  metaboUsm,  and  hence  on  heat 

production,  for  it  has  been  shown  that  in  fasting  animals  there  exists  an 
external  temperature  at  which  a  good  bodily  condition  can  be  maintained  by 
a  minimal  metabohsm.  Above  and  below  this  temperature,  which  is  called 
'  the  critical  temperature,'  metabohsm  is  increased.  In  man  the  critical 
temperature  is  said  to  he  between  1 5°  C.  and  20°  C. 

According  to  Vierordt  the  heat  of  the  body  is  lost  in  the  following  manner  : — 

Warming  the  urine  and  faeces 
Warming  the  expired  air 
Evaporation  from  the  lungs 
Evaporation  from  the  skin   . . 
Radiation  and  conduction  from  the  skin 

Total       . .        . .  100 'o 

The  temperature  of  the  body  is  therefore  regulated  by — 

(1)  Chemical  heat  regulation, 
(2)  Physical  heat  regulation, 

which  probably  work  hand  in  hand,  and  are  indirectly  under  the  control  of 
the  nervous  system,  which  governs  the  activity  of  the  muscles  and  other 
tissues,  and  also  the  vessels  by  the  vasomotor  nerves,  and  the  sweat  glands 
by  the  sweat  nerves. 

1.  Chemical  Heat  Regulation. — By  tliis  is  meant  regulation  of  the  bodily 
temperature  by  increased  or  diminished  production  of  heat,  which  can  be 
brought  about  by  alterations  in  metabohsm.  Diminished  heat  production 
is,  however,  rare,  being  usually  pathological,  though  it  is  possible  that  it 
occurs  more  frequently  in  the  tropics  than  in  the  Temperate  Zone,  owing  to 
the  lessened  disposition  for  muscular  or  mental  work. 

2.  Physical  Heat  Regulation. — The  body  temperature  is  usually  regulated 
by  increasing  or  diminishing  the  loss  caused  by  radiation,  convection,  and 

evaporation.  According  to  Hill,  a  man  weighing  70  kilogrammes  loses  77 'i 
per  cent,  of  his  heat  by  radiation  and  convection,  and  22-9  per  cent,  by  evapora- 

tion. This  regulation  is  brought  about  by  the  dilatation  of  the  cutaneous 
vessels  bringing  more  blood  to  the  sMn  and  by  the  increased  perspiration. 
The  loss  of  heat  caused  by  radiation  and  convection  depends  upon — 

1.  Temperature  and  conductivity  of  the  skin. 
2.  Temperature  and  radiation  from  the  skin. 
3.  Temperature  of  the  air. 
4.  Rate  of  motion  of  the  air. 

Clothing  may,  however,  affect  the  loss  of  heat  from  the  skin,  for,  as  a  rule, 
it  is  composed  of  substances  which  are  bad  conductors  of  heat,  and  hence 
the  loss  may,  according  to  Rubner,  be  diminished  no  less  than  47  per  cent. 
Wet  clothing,  on  the  other  hand,  is  a  good  conductor,  because  of  the  water 
in  its  interstices,  and  hence  the  danger  of  chills  while  wearing  damp  clothes. 
This  latter  fact  is  well  known  to  the  old  resident  of  the  tropics,  who  has 
generally  learnt  its  danger  by  personal  experience. 

Radiation  takes  place  best  when  the  air  is  still,  dry,  and  cold,  conduction 

when  it  is  damp.  Convection  is  only  of  importance  when  the  air  is  in  motion, 
in  which  case  the  loss  of  heat  is  proportionate  to  the  square  root  of  the  velocity, 
and  is  more  marked  when  atmospheric  humidity  is  high. 

With  regard  to  evaporation,  Rubner  has  shown  that  it  is  best  at  medium, 

greater  at  low,  and  still  greater  at  high  temperatures,  as  is  shown  by  the 
following  table  taken  from  his  book  of  an  observation  on  a  man  of  58  kilo; 

grammes  weight  Hghtly  clad  : — 

Per  gent. 

1-8 

3'5 

7-2 

14-5 

73'o 
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Air  Temperature. 
Grammes  of  OHo  lost 

per  Hour. 

Grammes  of  CO2  lost 

per  Hour. 

2°  C. 

10°  to  15°  C. 
1 5°  to  20°  C. 
20°  to  25°  C. 
25°  to  30°  C. 
30°  to3S°C. 
35°  to  40°  C. 

37 28 

19 23 

43 

84 

112 

29-8 
25-1 
24-1 
25"0 

2S'3 

237 

21*2 

Tliis  evaporation  is  very  markedly  diminished  by  humidity,  as  is  shown 
n  the  following  table  : — 

Temperature  in 
Centigrade. 

5  to  8  per  Cent. Humidity. 81  to  89  per  Cent. Humidity. 

15-0° 
20*4'' 

25-3° 
28-9° 

36-3 

54- 1 

7S'S 105*0 

9-0 

I5"3 

2  3 '9 

It  is  also  diminished  by  a  moderately  strong  wind,  but  is  increased  by  the 
sun's  rays  and  by  work  in  a  hot  chmate. 

Normal  Temperature. — The  temperature  of  man,  being  the  resultant  l?e- 
tween  the  heat  produced  and  the  heat  lost,  must  vary  considerably  under many  circumstances. 

In  investigating  the  temperature  of  the  body,  one  ought  to  seek  that  which 
most  nearly  represents  the  temperature  of  the  blood,  for  though  the  different 
organs  of  the  body  manufacture  or  lose  heat  in  different  proportions  the circulation  of  the  blood  tends  to  bring  about  a  mean  internal  temperature for  the  whole  body. 

The  possible  methods  of  investigating  the  temperature  of  the  body  are  by placing  the  thermometer — 
1 .  In  the  axilla, 
2.  In  the  mouth, 
3.  In  the  rectum, 

to  which  might  be  added  placing  the  thermometer  in  the  stream  of  issuing urine  ;  but  this  method  is  only  open  to  Umited  appUcation,  and  there  may be  considerable  loss  from  evaporation  and  radiation,  and  therefore,  though Tf  ̂f^cellent  method  when  used  with  care,  will  not  be  further  considered, 
enm.a^''  thermometer  is  placed  in  a  dry,  ivell-closed  axilla,  and  kept  there  long 
enough,  the  result  will  be  not  unhke  that  in  the  mouth  ;  but  if  it  is  thought 
hv  luLT^'f^         ̂ °J'^''-  temperature  of  the  body  is  to  be  obtained 
theKrel^l.!^  ̂ ^IT'^^'^^l  '"iu  perspiring  axilla  for  half  to  one  minute,  then 
In  our  exnerifr,.  1^^^  '"^^  temperature  of  the  patient  are  possible. 
of  diffpr^r  K  f  ̂   ^''"""^l     ̂ ^"^  tropics  to  find  several  degrees 
01  difference  between  the  axilla  and  the  mouth  ^cgi^.^.^ 

tnkff  fi,''"^'''  'T''^  ̂ ^^"""^  ̂ ^""^  the  ̂^illa-  is  not  a  good  place  in  which  to 
Sra^i^e"o"°the' body°.'^"'^"'''°"^  "'"'^^        "^'^^^  to^ndicLe  the  true  tem- 

cusTion'  w'th?n!^'^"'°"*i',*TP'''''*"^^'  ^h^'^e  has  been  a  great  deal  of  dis- 
XhaVe  showr,^h.f '.t'''^"^  observations  are  those  of  Pembrey  and  Nicol. 
and  that  ittTn+.     r^uf  """v*^  temperature  is  apt  to  vary  considerably 
ana  that  it  is  not  a  rehable  indicator  of  the  internal  temperature  of  the  body 
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^.  n}t  A  ?f  exercise.    Haldane,  in  his  valuable  experiments  to 
be  quoted  presently,  finds  that  it  varies  greatly  with  the  individual. 

rectaUe!^oerature°'^*  ^outh  temperature  approaches  the 
The  reason  why  the  mouth  temperature  is  apt  to  be  lower'than  the  rectal and  the  real  temperature  of  the  body,  is  apparently  the  cooUng  owing  to  the proximity  of  the  slon,  and  possibly  of  the  nasal  cavity,  and  therefore  in  warm 

air  this  difference  frequently  does  not  exist.  In  India  Crombie  found,  in fifteen  carefully  taken  observations,  that  the  mouth  temperature  was  0-22°  F 
below  that  of  the  rectum,  whereas  Pembrey  found  it  as  much  as  4-5°  F.— 
I.e.,  2-5  C.— below  that  of  the  rectum  in  cold  weather  in  England  It  is possible,  therefore,  that  it  is  a  better  site  for  thermometric  observations  in the  tropics  than  in  Europe. 

Rectal  temperatures  under  ordinary  conditions  give  the  highest  readings 
and  are  the  truest  indicators  of  the  internal  temperature  of  the  body  ;  but this  IS  not  a  method  open  to  clinical  use,  except  in  children  and  in  states  of coma. 

The  conclusion  is  that  if  care  be  taken  that  neither  hot  nor  cold  articles 
have  been  recently  placed  in  the  mouth,  and  particularly  if  the  mouth  has 
been  kept  closed  for  a  short  time,  the  temperature  from  the  thermometer 
placed  under  the  tongue  is,  without  doubt,  the  most  accurate  for  ordinary clinical  work  in  the  tropics,  for  in  that  position  the  thermometer  is  as  com- 

pletely as  possible  protected  from  the  influence  of  the  nose  and  the  skin. 
A  thermometer,  however  quickly  it  reacts  to  its  surroundings,  must  be 

left  a  reasonable  time  in  the  mouth,  by  which  is  meant  two  or  three  minutes, 
so  that  the  temperature  of  the  closed  mouth  may  approach  that  of  the  rest 
of  the  body.  Crombie  gives  the  time  for  the  accurate  recording  of  the  tem- 

perature in  India  as  : — 

Ten  minutes  in  the  well-closed  and  dry  axilla. 
Eight  minutes  in  the  mouth. 
Three  to  four  minutes  in  the  rectum. 

The  mean  daily  temperature  of  man  for  the  hours  8  a.m.  to  12  midnight 
in  the  Temperate  Zone  is  : 

98-45°  F-  (36-90°  C.)  in  the  axilla. 
98-36°  F.  (36-87°  C.)  in  the  mouth. 
98-96°  F.  (37-20°  C.)  in  the  rectum. 

The  so-called  normal  temperature  of  man,  98-40°  F.  (36-90°  C),  in  the 
mouth  was  determined  as  the  mean  temperature  from  8  a.m.  to  12  midnight 
by  John  Davy  in  1837,  and  by  some  mistake  it  has  been  interpreted  into  the 
mean  temperature  for  the  twenty-four  hours,  which  is  different,  being  prob- 

ably lower. 
Crombie  gives  the  following  as  the  means  of  the  observations  of  Ogle, 

Allbutt,  Casey,  and  Rattray  : — 

Mean  Morning 
Temperature. 

Mean  Afternoon 
Temperature. 

Mean  Twenty-four 
Hours'  Temperature. 

Maximum  Daily 
Range. 

97763°  F. 98-341° F. 98-084°  F. 
1-41°  F. 

But  at  present  there  are  insufficient  data  upon  wliich  to  base  a  definite 
conclusion  as  to  the  mean  temperature  of  human  beings  for  the  whole  twenty- 
four  hours. 

The  average  temperature  varies  from  between  96°  F.  and  97°  F.  to  a  little 
under  99°  F.  in  the  mouth,  and  the  rectal  temperature  from  97-2°  F.  (36-28°  C.) 
between  2  to  5  a.m.  to  99-4°  F.  (37-45°  C.)  between  4  to  7  p.m. 
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EFFECTS  OF  TEMPERATURE  AND  HUMIDITY. 

Atmospheric  temperature  and  humidity  must  be  considered 

together,  because  the  effect  of  liigli  air  temperatures  is  modified  by 
the  humidity  of  the  atmosphere. 

The  consideration  of  the  effects  of  high  air  temperatures  asso- 

ciated witli  varying  degrees  of  humidity  on  man  may  be  con- 
veniently discussed  under  the  following  headings  : — 

I.  Effect  on  digestion. 
3.  Effect  on  respiration. 
3.  Effect  on  the  circulation  and  the  blood. 

4.  Effect  on  bodily  temperature. 
5.  Effect  on  the  nervous  system. 
6.  Effect  on  the  urinary  system. 

7.  Effect  on  the  generative  organs. 
8.  Effect  on  growth. 

Effect  on  Digestion. — Parkes  states  that  in  warm  climates  the 
digestive  powers  are  somewhat  lessened,  there  is  less  appetite,  less 
desire  for  animal  food,  and  more  wish  for  cool  fruits.  He,  together 
with  Marshall,  Davy,  and  Morehead,  beheve  that  the  quantity  of 
bile  excreted  by  the  liver  is  not  increased,  though  Lawson  is  of 
the  opposite  opinion. 

While  we  agree  with  the  fact  that  there  is  less  appetite,  and 
certainly  less  desire  for  animal  food  and  more  desire  for  hot  or 
spiced  food,  and  probably  not  such  good  digestion,  we  are  not  in 
accord  with  the  writers  who  maintain  that  there  is  normally  hyper- 
semia  of  the  abdominal  organs  in  Europeans  and  Natives  alike  in 
the  tropics.  There  may  be  hyperemia,  but  it  is  pathological,  not 
normal.  There  may  be  an  excess  of  bile  secretion,  but  this  will 
depend  upon  the  food  and  drink,  especially  the  latter  if  alcoholic. 

Effect  on  Respiration.— Rattray  studied  very  fully  the  influence  of 
tropical  chmates  on  respiration,  and  gives  a  table  showing  their 
effect  on  the  capacity  of  the  chest,  as  indicated  by  the  spirometer, 
on  a  voyage  from  England  to  Bahia  and  back.  The  average  of 
twelve  observations  is  as  follows  (hygrometer  indicates  the  differ- 

ence between  the  wet  and  dry  bulb  of  a  Mason's  hygrometer)  •— 

Number  of  Persons,  12. 
Temperature 650  F., 

Hygrometer 2 '5°  F. 

Temperature 
78°  F., 

Hygrometer 
40  F. 

Temperature 83°  F., 
l-lygrometer 

4''F. 

Temperature 65°  F., 

Hygrometer 

1-5°  F. 

Capacity  of  the  chest  as 
shown  by  spirometer  . . 256*083 

280*75 

287*416 
260*25 

Gain  or  loss +  24-833 +  6-5833 

-26*333 

Percentage  gain  , , 

I2'24 
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The .  increased  capacity,  according  to  Rattray,  is  not  due  to 
any  actual  increase  in  the  capacity  of  the  size  of  the  chest, 
but  to  a  diminished  quantity  of  blood  in  the  lungs,  which  he 
considers  has  been  diverted  to  the  excited  and  congested  skin  and 
liver. 

His  results  may  be  summarized  by  saying  that  the  vascularity  of 
the  lungs  is  reduced  by  23  fluid  ounces,  and  owing  to  diminished 

number  of  respirations  7*5  per  cent,  less  air  is  used  daily,  and 
I  "I  ounces  less  carbon,  and  4-5  per  cent,  less  aqueous  vapour excreted. 

With  regard  to  these  observations  of  Rattray,  he  is  apparently 
supported  by  all  observers  as  to  the  increase  in  capacity  when 
Europeans  enter  the  tropics.  Jousset,  however,  states  that  this  is 

only  temporary,  and  disappears  after  acclimatization. 
Rattray  maintained  that  there  was  a  diminution  of  capacity 

when  a  native  of  the  tropics  went  to  the  Temperate  Zone,  and  gave 

the  following  table  : — 

Condition. Race. Temperature 

79°  F. 

Temperature 

78°  F. 

Temperature 

32°  F. 

B.  C,   aged  twenty-one ; 
height,  5  feet  5^  inches 

J.  C,  aged  twenty ;  height, 
5  feet  4  inches 

J.   W.,   aged  thirty-one; 
height,  5  feet  4  inches 

Native  of 

Sierra 
Leone 

Native  of 
Sierra 
Leone 

half- 

caste 

210 

174 

176 

207 

166 

162 

185 

156 

He  found  that  the  frequency  of  respiration  was  slower  in  the 

tropics,  as  is  shown  in  the  following  table  : — 

Climate. 
Mean  Shade 
Temperature. 

Highest Number  of 

Respirations. 

Lowest 
Number  of 

Respirations. 

Average 

Number  of 
Respirations. 

1    J  r Summer 
Eiigla^d  (winter...  .. 

62°  F. 

42-25°  F. 

18 

i7'5 

I3'S 

IS 

15-  68 

16-  50 

Equatorial  /Outward 
doldrums  \  Homeward  . . 78-74°  F. 

78-60°  F. 

14*5 

IS 

II 
12 

12-74 

1374 

Jousset,  Plehn,  and  others  controvert  Rattray's  statement  that 
the  respirations  are  slower,  believing,  on  the  contrary,  that  they 

are  augmented  before  acclimatization. 

This  clearly  shows  that  the  question  is  far  from  settled,  and,  in 

fact,  requires  reinvestigation. 
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Effect  on  Circulation.— Rattray  investigated  the
  pulse-rate  care- 

fuUv,  and  gives  the  following  table  : — 

Time. 
Number  of 

Obserra- tions. 

Tropics. Temperate Zone. 

Lowest. Highest. Range. Average. Average. 

9  a.m. 
3  P-m.    ■  • 

9  p.m.  .. 

S3 
S3 
49 

66 68 

73 

112 108 

1 10 

46 

42 

37 
86'4 

88-8 

87-3 

88-1. 

90-5 

Averages 87-5 

90"  I 

He  gives  the  following  conclusions  : 

1.  The  average  pulse  is  lower  by  2-5  beats  in  the  tropics  than  m
 

the  Temperate  Zone. 

2.  This  change  holds  good  for  the  average  morning  and  evening 

pulse.  .  •      1  • 

3.  The  average  afternoon  pulse  is  higher  m  the  tropics  than  m 

the  Temperate  Zone,  probably  because  the  solar  heat  is  greatest 
then.  .  . 

4.  The  morning  pulse  has  the  greatest  and  the  evening  the  lowest 
range.  ^ 

He  considers  that  this  reduction  in  the  pulse-rate  is  relateo  to 

the  diminished  respiratory  function.  Parkes,  Jousset,  Crevaux, 

Feris,  and  Plehn,  according  to  Huggard,  maintain,  on  the  contrary, 

that  the  pulse  is  increased  by  ten  beats  per  mmute.  Plehn  says, 

however,  that  on  acclimatization  the  pulse-rate  sinks  to  normal. 
There  is  said  to  be  a  lowering  of  tension  (associated,  according 

to  Huggard,  with  the  dilatation  of  the  peripheral  \-essels),  as  well  as 
increased  elasticity  and  dicrotism,  all  of  which  probably  pass  away 
on  acclimatization. 

Chamberlain  in  the  Philippine  Islands  concludes  that  the  average 

blood-pressure,  measured  by  a  Cook's  modification  of  a  Riva- 
Rocci's  apparatus  and  a  12-5  centimetre  armlet,  in  Filipinos  and 
Americans  of  the  same  age  dwelling  in  those  islands,  does  not 
appreciably  differ  from  one  another,  nor  from  that  of  similar 

Americans  in  the  Temperate  Zone,  but  that  the  pulse-rate  of  active 
Filipinos  and  Americans  is  a  few  beats  above  the  usual  standard 
of  72  per  minute. 

In  our  experience,  in  Europeans  coming  to  the  tropics,  the  pulse- 
rate  is  occasionally  sUghtly  increased.  This  disappears  after  ac- 

climatization, and  the  pulse-rate  becomes  the  same  as  in  Temperate 
Zones.  We  have  never  noticed  dicrotism  of  the  pulse  in  normal individuals. 

As  regards  natives  of  the  tropics,  it  is  stated  by  some  authorities 
that  their  pulse  is  quicker  than  in  the  inhabitants  of  Temperate 
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niT.'"  7^^  ̂ ^""^  ^'"^^      ̂ o^fi^"^  this  Statement.  Their pulse-rate  is  the  same  as  in  Europeans 

hif!n  iT  ̂°^r/  Temperature.-The  discussion  on  the  effects  of 
heat  and  humidity  on  the  bodily  temperature  may  be  subdivided 
.nr?  ,^ experiments  made  in  the  Temperate  Zone and  those  made  m  the  Tropics. 

exD;rfmentlTpin^*°^«?'"''^"°"'  Temperate  Climates.-The,se 
Sre  in  fl^P  '  V'"'^?       ̂ ^38.  who  found  that  when  the  tempera- 

^''^-if^         '^^'9         Si-i°  C),  and  in  the  shade  98°  F.  (36-7°  C  ) 

iTre  98"  R  (3^7°  C^^^^^  ̂ ''9°  hi^'mouth  temperi ElUs  in  1758  recorded  a  bodily  temperature  of  96-9°  F.  (36-1°  C  )  when  the 
temperatureof  the  air  was  105-0°  F.  (40-6°  C)  wnen  tne 

from  2?vo°^F^?T?..^.o^P^°/'^yf  o°^^^r"f  *o^^*  ^  ^^^ted 
nnr^nl^L^+  1    ̂  K^l  ^-  ̂^^^'7         ̂ ^eir  temperature  remained 
TJf^.l  T  ̂'^'^^^by  the  ̂ .outh  and  urine,  even  though  beefsteaks  were  cooked 

.    temperature  withm  thirteen  minutes.    These  observations  show  that 

Sr  il  dr^^^"  temperature  to  suit  a  high  external  temperature  if  the 
In  a  damp  room  with  a  temperature  of  123-9°  F.  (c4-4°  C  )  their  temcera- 

hIuvelZr\^f  f  f      ̂ F'"-  "T^^^'  a  grLTdiff"?
ence betvveen  the  effect  of  dry  and  moist  heat  upon  man. 

The  next  series  of  experiments  of  importance  on  man  are  those  by  Haldane who  descended  a  hot,  damp  mine— the  Levant  Mine  in  Cornwall— in  which 
tJie  air  was  ̂ saturated  with  moisture  and  the  temperature  was  from  80°  to 
93  ̂ -^(267  to  33-9  C).  In  this  mine  he  felt  much  discomfort,  and  even 
r  ̂̂ I^n  ̂     ̂      ••  C.,  found  that  his  temperature  rose  to  102-5°  F 
(39-2   C.),  and  that  of  another  member  of  the  party  to  101-5°  F He  also  mentions  that  on  Boycott's  visit  to  a  spot  where  the  air  was  satur- 

103  5°^ F  temperature  93°  F.,  the  latter's  mouth  temperature  rose  to 
He  says  that,  on  the  other  hand,  the  men  who  are  accustomed  to  the  mine 

appear  to  bear  the  heat  well,  and  not  to  suffer  in  health.  But  he  remarks  on 
the  leisurely  way  m  which  they  work,  an  observation  which  strikes  the  reader 
m  the  tropics  very  forcibly,  as  it  compares  with  the  slow  progress  of  the  work he  sees  done  around  him. 

His  preUminary  conclusions  were  that  the  rectal  temperature  did  not  show 
any  abnormal  increase  until  the  temperature  of  the  wet  bulb  rose  to  88°  F. 
(31  C.),  provided  the  subjects  were  stripped  to  the  waist  or  clad  in  Ught flannel.  

° 

If  the  wet  bulb  exceeded  this  temperature  by  even  1°,  a  very  marked  rise 
m  the  rectal  temperature  took  place,  and  tliis  happened  whether  the  air 
temperature  was  the  same  as  the  wet  bulb,  or  50°  F.  (28°  C),  or  only  10°  F. above  it.  The  rectal  temperature  rose  hour  by  hour  in  proportion  as  the 
wet  bulb  temperature  rose  above  88°  F.,  but  more  rapidly  the  higher  this temperature  rose. 

If  the  experimenter  was  at  rest  in  air  moving  at  the  rate  of  170  linear  feet 
(SI  metres)  per  minute,  a  wet-bulb  temperature  up  to  about  93°  F.  could  be 
borne  without  rise  of  body  temperature.  When  he  \yas  working  leisurely  in 
still  air,  the  limit  of  the  wet-bulb  temperature  was  78°  F.  (25-5°  C),  and 
with  hard  work  it  was  lower.  When  he  was  working  leisurely  in  air  moving 
at  the  rate  of  135  hnear  feet  per  minute,  85°  F.  (2o-c°  C.)  could  be  borne, 
but  not  87°  F.  (30-5°  C).  D        \  V  :>  I 

The  symptoms  which  accompanied  the  abnormal  rise  of  body  temperature were  : 

(i)  Marked  rise  of  the  pulse-rate  about  20  per  1°  F.,  or  36  per  1°  C.  rise  in 
rectal  temperature  when  standing,  and  a  quarter  less  when  sitting.  This 
ncreasc  depended  not  merely  on  the  rectal  temperature,  but  also  on  the 
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wet-bulb  tenaperature,  for  on  returning  to  cool  air  there  was  an  immediate 

drop  of  the  pulse-ratc  of  10  per  1°  F.  standing  and  8  sitting. 

(2)  When  a  rectal  temperature  of  102°  F.  was  reached,  hyperpncea  was noticeable. 

(3)  Profuse  sweating. 
(4)  General  feeling  of  exhaustion  and  discomfort. 

It  is  obvious,  therefore,  from  the  experiments' quoted,  that  a  normal  man 
 for  a  short  time,  at  all  events — -can  stand  very  high  temperatures  without 

bad  effects,  provided  that  the  air  is  dry.  The  skin  is  able  to  compensate 
for  the  excess  of  heat  received  by  increased  work,  wMch  it  does  by  increasing 

the  loss  of  heat  by  hyperasmia  and  increased  sweat  -  production,  for  it 
must  be  remembered  that  loss  due  to  radiation  and  conduction  will  be 
diminished. 

If,  on  the  other  hand,  the  humidity  of  the  atmosphere  is  increased,  and 

a  temperature  of  88°  F.  in  still  air,  or  93  °  F.  in  moving  air,  as  recorded  by 
the  wet-bulb  thermometer,  is  exceeded,  the  bodily  temperature  will  begin 
to  rise. 

It  is  therefore  obvious  that,  in  discussing  climatic  effects,  the  relative 
humidity  is  of  the  utmost  importance. 

2.  Experiments  and  Observations  in  the  Tropics. — ^The  tropical 
observations  may  be  divided  into — 

(1)  Observations  during  passage  from  the  Temperate  to  the 
Tropical  Zone. 

(2)  Observations  during  residence  in  the  Tropics. 

(3)  Observations  during  passage  from  the  Tropics  to  the  Tem- 
perate Zone. 

(i)  Observations  during  Passage  from  the  Temperate  to  the  Tropical 
Zone.— Davy  in  1839,  during  a  voyage  from  England  to  Ceylon, 
made  observations  on  seven  healthy  men  under  thirty  years  of  age, the  results  of  which  were  as  follows  : — 

Climate. Temperature  of  Air. Mouth  Temperature. 

Temperate  Zone 
79-5°  F.  (26-4°  C.) 
6o-o°  F.  (15-6°  C.) 

99-2°  F.  (37*32°C.) 
98*3°  F.  (36-80°  C.) 

From  these  data  he  concluded  that  the  temperature  of  man  in- 
creased in  passing  from  a  temperate  to  a  warm  climate,  and  that, 

therefore,  the  inhabitants  of  warm  climates  have  a  slightly  higher 
temperature  than  those  in  temperate  climates.  Reynaud  and  Blos- 
yille's  observations  on  the  mean  temperature  of  eight  men  are  as follows  : — 

Climate. Temperature  of  Air. Temperature  of  Men. 

Tropics 
Temperate  Zone 

79°  to  86°  F.  (26°  to  30°  C.) 
S3°to  62°F.  (i2°to27°C.) 

100°  F.  (37-58°  C.) 

99°  F.  (37-11°  C.) 

Rattray,  on  a  voyage  from  England  to  Bahia  and  back,  took  the 

anTfound'"-— ^^^^  the  tongue  thrice  a  day  in  a  number  of  persons. 
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Climate. Temperature  of  Air. Mouth  Temperature. 

Temperate  climate  near 
England       . . 

Tropics  generally 
Equator 

65-0°  F.  (i8-o°  C.) 
76-9°  F.  (25-0°  C.) 
84-0°  F.  (27-7''  C.) 

98-30°  F.  (36-8°  C.) 
98-  66°  F.  (37-0°  C.) 
99-  02°  F.  (37-2°  C.) 

Rattray  indicates  that  he  noted  the  humidity,  but  unfortunately 
does  not  give  figures  suitable  for  making  calculations  as  to  the relative  humidity. 

According  to  Wunderlich,  Brown-Sequard,  on  a  journey  from 
France  to  Mauritius,  found  the  following  changes  in  one  week  in  the 
temperature  of  eight  healthy  people  taken  under  the  tongue  : — 

Climate. Temperature  of  Air. Mouth  Temperature  (Mean). 

Temperate 
Tropical 
Equatorial 

46-4°  F.  (8o-o°  C.) 
77-0°  F.  (25-0°  C.) 
85-1°  F.  (29'S°  C.) 

97-90°  F.  (36-625°  C.) 
99-40°  F.  (37-428°  C.) 

ioo-22°  F.  (37-900°  C.) 

Eydoux  and  Souleyet,  however,  record  smaller  differences  as  the 
result  of  their  observations. 

Becher  laid  down  as  a  law  that  the  bodily  temperature  increased 

in  the  proportion  of  0-05°  F.  for  every  1°  F.  increase  in  that  of  the  air. 

Neuhaus,  during  a  voyage  round  "the  world,  took  the  temperature regularly,  and  found  : — 

Temperal  ure  of  Air. 6  a.m. 12  noon. 
6  p.m. 10  p.m. 

From  ir5°-i3-6° 

From  23-9°-26-6° 

36-6°  c. 

55 

36-9°  c. 
60 

36-  9°  c. 
55 

37-  3°  C. 68 

37-1°  C. 

62 

37-3°  C. 

72 

36-  8°  c. 

56 

37-  1°  C. 

64 

Rectal  tempera- ture 

Pulse 

Rectal  tempera- 
ture 

Pulse 

Plehn's  observations  on  this  point  are  of  the  greatest  interest, 
for  he  found  his  temperature  0-9°  F.  (0-5°  C.)  higher  than  normal 
before  acclimatization  in  the  Cameroons,  and  i-8°  F.  (1-0°  C.)  higher 
in  the  Red  Sea,  with  a  temperature  varying  from  80°  to  89-2°  F. 
(28-9°  to  31-8°  C.),  with  a  relative  humidity  of  between  60  per  cent, 
and  74  per  cent. 

Further,  he  believes  that  on  a  quick  transit  from  a  cold  to  a  hot 
climate  the  body  temperature  of  a  European  undergoes  a  slight 
rise,  which  does  not  take  place  if  the  start  is  made  in  the  European 
summer  and  the  arrival  in  the  tropics  in  the  cool  time  of  the  yez.r. 

All  these  observers  agree  that  there  is  a  rise  of  bodily  temperature 
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in  passing  from  the  Temperate  Zone  to  the  Tropics,  the  
rise  being, 

according  to — 

Davy  (mouth)   ?•  K  r! 
Reynaud  and  BlosviUe   i'oo°  F.  0-47^  C. 

Rattray  (mouth)  (tropics)        . .        . .  0-36°  F.  0-20  C. 

(Equator)      .  .        .  -  072°  F.  (0-40°  C.) 

Bro\^-Sequard  (mouth)  (tropics)       . .  1-50°  F.  (o'So  C. 

(Equator)     . .  2-32°  F.  (1-24°  C.) 

Neuhaus  (rectal)   Jo°'4°°,  .<rs 
Plehn  (site  ?)   0-9  to  i "8°  F.  (o'S  to  I'o  C.) 

It  would'  appear  as  though  the  bodily  temperature  increased 

about  0  5°  F.  on  passing  from  the  Temperate  Zone  into  the  tropics, 

but  while  provisionally  making  this  statement,  it  is  necessary  to 

remember  that  the  question  of  humidity  has  not  been  considered 

in  comparison  with,  these  observations,  which  were  all  taken  on 

board  ship,  many  of  them  presumably  in  mid-ocean,  where  the 
relative  humidity  is  considerable. 

Rattray  saw  this  defect  in  his  own  observations,  and  points  it 

out  in  his  last  paragraph,  and  regrets  that  statistics  are  not  forth- 

coming from  which  to  draw  satisfactory  conclusions  on  this  point. 

Since  he  recorded  his  observations,  Haldane's  experiments  have 
emphasized  the  importance  of  humidity,  and  personally  we  believe 

that  Brown-Sequard's  results  still  further  demonstrate  the  need  'for more  researches  on  this  subject.  Our  own  observations  are  in 
agreement  on  the  whole  with  those  who  find  no  alteration,  for  records 
carefully  taken  on  board  ship  have  failed  to  show,  with  very  rare 
exceptions,  any  rise  of  temperature  in  perfectly  healthy  Europeans 
entering  the  tropics  for  the  first  time. 
The  following  table  from  Rattray  clearly  shows  that  a  large 

number  of  records  are  necessary,  otherwise  individual  differences 

will  show  too  prominently  : — 

Time  of  Day. 
Average 

Temperature of  Air  Shade. 

Number 

of  Ob- servations. 
Tempera- ture 

980  F. 

Tempera- ture 

98-5°  F. 
Tempera- 

ture 

990  F. 

Tempera- ture 

99-5°  F. 

Tempera- ture 
icoo  F. 

9  a.m. 98-51°  F. 

SI 

22 
1 1 

1 1 7 0 
3  p.m.     . . 99-00°  F. 

6 S 

18 

17 

S 
9  p.m. 98-47°  F. 

SI 

8 

23 

IS 

S 0 

Averages 
and  totals 

98-00°  F.  ■ 

153 

36 

39 
44 

29 

S 

It  is  therefore  possible  that  Brown-S6quard's  results  may  partly 
depend  upon  personal  peculiarities. 

(2)  Observations  during  Residence  in  the  Tropics. — The  next  point 
to  discuss  is  the  temperature  of  Europeans  and  Natives  residing  in 
the  tropics. 
The  earliest  observations  to  which  we  have  referred  are  those 

made  by  Davy  upon  himself  in  England  and  Barbadoes  : — 
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Observations  on  Himself  in  England  from  August  i 
April,  1845, 

Time  of  Day. 
Mean 

Temperature 
under  Tongue. 

Mean 
Pulse. 

Mean 
Respiralion. 

Mean 

Temperature of  Room. 
Remaiks. 

7  to  8  a.m. 
3  to  4  p.m. 9874°  F. 

98-52°  F. 

S7-6 

SS-2 

15-6 

iS-4 50-9°  F. 

547°  F. 

Dinner  at 

12  midnight 
97"92°  F. 

547 

15-2 

62-0°  F. 

5  p.m. 

Observations  in  Barbadoes  from  July.  1845,  to  November,  1848. 

Time  of  Day. 
Mean 

Temperature 
under  Tongue. 

Mean 
Pulse. 

Mean 

Respiration. 

Mean 
Temperature of  Room. 

Remarks. 

6  to  7  a.m. 

12  to  2  p.m. 

9  to  1 1  p.m. 

98-07°  F. 

98-09°  F. 

99°  F. 

S4'4 

56-0 

60-3 

14-4 

IS'4 

15 

76-7°  F. 

83-6°  F. 

79°  F. 

Breakfast  at 

9  a.m. 
Dinner  at 

5  p.m. 

Tea,  7  p.m. 

His  own  deductions  are  that  the  evening  temperature  was  higher 
m  Barbadoes  by  0-93°  F.,  and,  further,  that  the  daily  fluctuations are  not  identical. 

The  next  observations  of  importance  are  those  of  Crombie  in  Cal- 
cutta, who  carefully  investigated  this  question  in  Europeans  and 

Natives  of  India  during  a  period  extending  over  eighteen  months. 
The  temperatures  were  taken  in  the  axilla,  mouth,  and  rectum. 

The  Europeans'  temperatures  were  generally  taken  in  the  mouth, 
and  the  Indians'  (because  of  caste  prejudices)  in  the  axilla,  for  which 
Crombie  says  a  correction  of  0-2°  F.  was  made— i.e.,  was  added  to 
these  temperatures.    The  European  figures  are  :— 

Mean  a.m.  Tempera- 
ture. Mean  p.m.  Temperature. Mean  of  Twenty-four Hours. 

Maximum  Daily 
Range. 

98-21°  F, 9S-77°  F. 98-49°  F. 

1-31 

The  average  variation  of  the  temperature  in  Europeans  in  India, 
according  to  Crombie,  is  as  follows  : — 

2  a.m.  to  7  a.m   97*83°  F. 
8  a.m.  to  I  p.m.     ..        ..    98*61°  F. 
2  p.m.  to  8  p.m.     . .    98*92°  F. 
8  p.m.  to  I  a.m   98*54°  F. 
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It  will  be  noticed  that  these  figures  make  the  European  tem- 

perature about  0-41°  F.  higher  in  India  than  in  England. 
Food  and  exercise,  but  particularly  the  latter,  produce  a  marked 

rise  in  temperature,  which  might  last  some  hours.  Sleep  depressed 

the  temperature. 
With  regard  to  Natives,  the  average  temperature  was  found  to 

be  0-50°  F.,  and  at  noon  nearly  i-o°  F.  higher  than  in  a  European. 
Crombie  points  out  that  the  high  average  temperature  of  the 

Native  between  10  a.m.  and  12  noon  is  probably  owing  to  a  meal 

between  9  a.m.  and  10  a.m.,  and  the  absence  of  the  rise  in  the 

evening  to  the  fact  that  the  temperatures  were  taken  when  at  rest. 
He  considers  the  normal  temperature  of  Natives  in  India  to  be 

between  98°  and  99°  F.  from  10  p.m.  to  10  a.m.,  and  from  99°  to 
100°  F.  between  10  a.m.  and  10  p.m.  In  Ceylon  and  Africa,  ac- 

cording to  our  experience,  the  temperature  of  normal  Natives  kept 

at  rest  does  not  exceed  98-4°  F.  Davy  states  that  Natives  of 

Ceylon,  Mauritius,  and  the  Cape  have  a  temperature  of  0'6°  F. 
higher  than  the  average  in  temperate  climates. 

Crombie  and  Davy  both  agree  that  the  temperature  of  Europeans 

in  the  tropics  is  about  0-5°  higher  than  in  the  Temperate  Zone.  In 
our  experience  this  may  occur,  but  only  before  acclimatization. 

<  Livingstone  noted  that  the  temperature  in  the  shade  being  42-2°  C, 
the  native  temperature  was  367°  C,  while  his  own  was  37 '8°  C.  ; 
but  this  would  without  doubt  be  due  to  the  fact  that  the  natives 

would  be  perspiring  much  more  freely  than  he  was,  because  of 

the  lack  of  clothes,  for  the  skin  -of  a  perspiring  West  African  native 
feels  quite  cold. 

Jousset's  observations,  however,  appear  to  begin  to  get  to  the 
real  truth,  for  his  figures  demonstrate  that  though  the  axillary  tem- 

perature is  generally  07°  C.  to  0-8°  C.  higher  in  Europeans  and 
Natives  living  in  the  tropics  than  that  observed  in  temperate  climes, 
they  are  approximately  the  same  in  both  races  under  similar  con- 

ditions of  heat,  humidity,  etc. 

Natives  of  the  Tropics. Europeans  in  the  Tropics. 

Hindus 
37-85°  C. 

Officials  at  Chanderna- 
38-16°  C. 

Cochin  Chinese    .  . 
Chinese 

Negroes  of  Senegal 
Negroes  on  Congo 

Negroes  at  the  Antilles  . . 

37-60°  C. 
37-85°  c. 
37-70°  C. 
37-80°  C. 

37-80°  C. 

gore Sailors  at  Senegal 

("Sailors  at  Antilles 
V Soldiers  at  Antilles 

37-75°  C. 

37-70°  C. 
37-75°  C. 

Woodruff  has  tried  to  prove  that  blonde  persons  are  more  subject 
to  increased  temperatures  in  the  tropics  than  brunettes,  and  states 
that  variations  as  high  as  100°  F.  to  102°  F.  have  been  noted  in healthy  blonde  Teutons. 

Eijkman,  according  to  Pembrey,  gives  the  average  temperature 
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of  Europeans  living  in  Batavia  as  98-65°  F.  (37 '02"  C),  and  that  of 
the  Malays  98-47°  F.  (36-93°  C). 

It  is  thus  seen  that  the  majority  of  the  above  observers  are 
inclined  to  the  view  that  there  is  a  slight  increase  in  the  temperature 
of  Europeans  and  Natives  in  the  tropics  as  compared  with  their 
Temperate  Zone  temperatures. 

But  Plehn's  remarks  on  this  subject  are  most  interesting,  for  he 
says  that  after  a  residence  in  the  tropics  there  is  no  difference 
between  the  temperature  of  a  normal  European  in  the  tropics  and 
that  of  a  similar  individual  in  Europe.  Further,  that  there  is  no 

perceptible  difference  between  the  body  temperature  of  the  accli- 
matized European  and  the  native  black  race. 

These  statements  of  Plehn  are,  in  our  opinion,  the  correct 

answer  to  the  question  we  are  considering — viz.,  that  the  acclima- 
tized European  and  Native  under  similar  circumstances  have  a 

similar  temperature.  He  is  supported  by  Johnston,  Boileau,  Furnell, 
and  Thornley,  and  also  by  our  own  experience  in  various  parts  of 
the  tropics.  It  is,  however,  obvious  that  further  information  is 

required  on  this  interesting  subject. 
This  position  of  affairs  naturally  brings  us  to  the  question  as  to 

whether  there  is  a  seasonal  variation  of  the  temperature  in  the 

tropics.  Davy,  as  a  result  of  observations  upon  his  mouth  tem- 
perature in  Barbadoes,  found  no  variations  with  the  season. 

Jousset,  on  the  other  hand,  found  a  drop  of  0-2°  C.  to  0-3°  C.  in 
the  average  temperature  of  the  Natives  in  the  cool  season.  But 
these  observations  are  too  few  to  make  any  remarks  upon,  though 

one  would  expect  such  a  variation. 
Perhaps  it  will  be  found  eventually  that  race  has  httle  to  do  with 

temperature,  but  that  climate  and  possibly  seasons  in  the  tropics 
will  be  found  to  have  an  influence  which  possibly  will  depend  largely 

upon  the  relative  humidity  of  the  atmosphere  coupled  with  a  high 

air  temperature,  care  being  taken  in  such  observations  to  aUow  for 

the  effects  of  exercise,  food,  clothing,  sleep,  etc.  Moreover,  indi- 

vidual differences  may  be  considerable,  as  is  well  shown  in  Rattray's 
table  given  above. 

O'Connell  beheves  that  exposure  to  a  hot  damp  tropical  atmo- 

sphere at  certain  seasons  of  the  year  can  produce  an  intermittent 

fever  associated  with  haemolysis,  poikilocytosis,  melanaemia,  and 

enlargement  of  the  spleen.  So  far  we  have  not  met  with  such  an 
unclassified  non-malarial  fever. 

(3)  Observations  on  the  Passage  from  the  Tropics  to  the  Temperate 

Zone. — ^Davy  found  that  on  passing  from  a  hot  climate  to  a  tem- 

perate one,  when  there  was  a  mean  air  difference  of  20°  F.  C-), 

there  was  a  mean  bodily  temperature  difference  of  1-58°  F.  (0-88°  C). 
Brown-Sequard,  according  to  Wunderhch,  found  that  when  the 

party  above  mentioned  had  proceeded  from  the  Equator  to  37-4 

degrees  south  latitude,  the  temperature  of  the  air  became  60^8°  F. 

(16°  C),  and  the  mean  mouth  temperature  99-04°  F.  (37'33°  C.).; 
but,  of  course,  the  party  in  question  had  not  become  acclimatized. 
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Ranke  has  made  some  observations  on  this  point,  but  the  total 
number  are  too  few  to  enable  any  deductions  to  be  drawn. 

Our  own  observations  indicate  that  there  is  no  alteration  in  the 

temperature  in  the  passage  from  warmer  to  cooler  regions. 

Effect  on  the  Nervous  System. — It  appears  that  the  ceUs  of  the 
nervous  system  obey  the  general  law  that  vital  activity  is  increased 
with  a  higher  temperature,  but  only  up  to  a  certain  point,  after 
which  their  functional  activity  becomes  markedly  depressed.  This 
is  the  case  in  most  Europeans,  though  a  great  deal  of  mental  and 
physical  work  can  be  done  in  the  tropics  if  the  bodily  health  is 

maintained.  Natives  naturally  are  less  prone  to  feel  the  depressing 
effects  of  continuous  high  temperature. 

It  is  possible  that  this  condition,  together  with  the  effect  of  the 
,actinic  rays  of  the  sun,  may  result  in  weakening  the  control  of  the 
higher  centres  over  the  lower,  and  thus  inducing  outbursts  of  what 

Plehn  calls  '  tropical  fury  '  {Tropenkohler) ,  by  which  he  means  fits 
of  passion  caused  by  trivial  incidents.  This  is  seen  not  only  in 
Europeans,  but  in  Natives,  who  are  apt  to  do  violent  deeds  under 
the  impulse  of  unreasoning  anger.  It  appears  to  be  one  of  the 
causes  of  assaults  and  violent  crime  in  certain  parts  of  the  tropics. 

Effect  upon  the  Urinary  System. — Urine  is  diminished  in  quantity 
in  the  tropics,  and  this  is  said  to  be  due  not  merely  to  diminution 
of  water,  but  also  of  sohds,  among  which  urea  and  chlorides  may 
be  noticeably  mentioned.  Lawson  says  that  the  pigments  are increased. 

According  to  Huggard,  Dundas  has  described  an  atrophy  of  the 
kidney  among  residents  of  the  tropics.  We  are  well  acquainted 
with  the  small  size  of  the  kidney  so  often  seen  in  the  tropics,  due 
to  chronic  interstitial  nephritis,  but  not  with  a  simple  atrophy  of 
the  kidney.  . 

Effect  on  the  Generative  Organs.— The  generative  organs  act  more 
vigorously  in  the  Tropics,  but  venereal  excess  is  distinctly  more 
deleterious  than  in  the  Temperate  Zone. 

Menstruation  begins  about  one  year  earher  in  European  girls  hving 
in  the  Tropics  than  in  those  hving  in  the  Temperate  Zone.  For  in- 
stance,  it  begins  in  48-4  per  cent,  at  thirteen  to  fourteen  years  of 
age,  and  m  50-07  per  cent,  at  fifteen  to  sixteen  years  of  age. iiurasian  and  East  Indian  girls,  according  to  Das,  mostly  begin  to 
menstruate  at  thirteen  years  (54-8  per  cent.),  though  a  considerable 
number  do  so  at  twelve  years  (18 -6  per  cent.).  Natives  of  India 
mostly  begin  about  eleven  to  twelve  vears  of  age  (63-51  per  cent ). 
and  higli-caste  Indian  girls  begin  in  their  eleventh  year  (50  per  cent.) 
or  twelfth  year  (48  per  cent.)  ;  but  this  early  menstruatioA  may  be associated  with  child-marriage  rather  than  climate.  Puberty  in 
boys  appears  at  an  earlier  age  than  in  temperate  climates there  appears  no  reason  to  doubt  that  the  climacteric  is  a  more 
^J^Af.        for  the  European  woman  in  the  Tropics,  and  tends  to 

To  inf7?i!''f "  Vos^^^le,  therefore,  such  a  woman  should . 
13C  sent  to  the  Temperate  Zone  during  this  period. 
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It  is  possible  that  fertility  is  not  affected  in  Europeans,  though 
there  IS  some  doubt  on  this  subject,  and  evidence  is  increasing  that 
It  greatly  decreases  after  the  second  or  third  generation.  Abortions 
are  said  to  be  more  common  in  the  European  in  the  Tropics  than  in 
the  Temperate  Zone,  and  post-partum  hcemorrhage  is  also  said  to 
be  more  common,  but  these  statements  require  careful  investiga- 

tion before  being  accepted. 

Effect  on  Growth. — Rattray  made  observations  on  the  weight 
and  growth  of  forty-eight  naval  cadets,  aged  from  fourteen  and  a 
half  to  seventeen  years,  during  four  successive  changes  of  climate 
dunng  a  voyage.  He  considered  that  they  grew  too  rapidly  and 
lost  weight  considerably  in  the  tropics,  and  that  their  strength  and 
health  was  impaired  by  the  heat. 

These  conclusions  of  Rattray's  are  of  the  greatest  importance, 
showing  clearly  the  necessity  (well  known)  of  sending  European 
children  as  soon  as  possible  to  live  in  the  Temperate  Zone,  not 
merely,  as  some  writers  assert,  for  education,  but,  much  more 
importantly,  for  their  health. 

THE  EFFECT  OF  LIGHT. 

Sunlight  contains  heat  rays  (red),  light  rays  (yellow),  and  chemical 

rays  (blue,  violet,  and  ultra-violet)  ;  that  is  to  say,  rays  extending 
from  the  infra-red  to  as  far  as  291  [jl/jl  in  the  ultra-violet  (Gibbs), 
but  is  much  influenced  by  latitude,  longitude,  altitude,  and  the  daily 
and  hourly  varying  local  meteorological  conditions. 

These  rays  reach  the  earth,  according  to  Langley,  in  the  follo^ving 

percentages : — Per  Cent. 
Ultra-violet  . .  . .  . .        . .  . .  39 
Violet     . .  .  .  . .  . .        . .  . .  42 
Blue    48 
Greenish-blue  .  .  . .  . .        . .  . .  54 
Yellow    . .  . .  . .  . .        . .  . .  63 
Red        . .  . .  . .  . .        . .  . .  70 
Infra-red  . .  . .  ....  . .  76 

Freer,  Gibbs,  and  Bacon  have  shown  that,  though  the  tropical 

light  of  Manila  contains  few,  if  any,  more  ultra-violet  rays  than  the 
Temperate  Zone,  still  the  chemical  rays  have  more  effect  there 

than  in  a  temperate  climate,  and  these  effects  vary  on  different 

days.  Freer  distinguishes  '  actinic  '  and  '  non-actinic  '  days,  on 
both  of  which  the  sky  may  be  equally  clear.  The  cause  of  the 

difference  between  an  actinic  and  non-actinic  day  is  not  under- 
stood. Gibbs  does  not  believe  that  the  normal  intensities  of  the 

light  in  the  tropics  is  different  from  that  of  any  other  region,  the 
influence  of  local  meteorological  conditions  being  excluded,  the 

most  important  of  these  being  the  humidity.  Aron  suspects  that 
the  deleterious  influence  of  tropical  sunlight  is  due  to  the  long 
heat  waves  rather  than  to  the  short  chemical  waves,  which  we  will 
now  consider. 
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The  chemical  rays  appear  to  have,  first,  a  stimulative  and
 

beneficial  influence,  and,  secondly,  a  harmful  influence. 

Stimulative  Influence— Finsen,  by  experiments  upon  tadpoles, 

earthworms,  beetles,  flies,  etc.,  came  to  the  conclusion  that  the 

action  of  the  chemical  or  blue-violet  rays  was  very  considerable  as 

compared  with  fight  (yeUow)  or  heat  (red)  rays,  and  that,  though 

their  action  was  probably  very  complex,  still,  it  could  be  best 

considered  as  an  excitation  of  the  nervous  system. 

This  excitation  was  so  powerful  as  to  produce  reflex  actions  in 

tadpoles  and  movements  in  other  animals,  while  in  man  he  con- 
siders them  to  be  the  cause  of  the  feeling  of  Uen-Ure  experienced  on 

a  bright,  sunny  day,  which  he  compares  with  the  depression  felt 
on  a  dark,  cloudy  day. 

Bactericidal  Properties. — ^Downes  and  Blunt  in  1877  showed  that 

the  chemical  rays  could  kifl  bacteria,  while  D'Arsonval  and  Charrain 
showed  that  they  could  kiU  the  Bacillus  pyocyaneus.  In  1903 
Bernard  and  Morgan  demonstrated  that  it  was  the  middle  third  of 

the  ultra-violet  portion  of  the  spectrum  which  caused  these  bac- 
tericidal effects. 

Harmful  Influences — Acute  Skin  Irritation. — Charcot  in  1859 

first  expressed  the  opinion  tha't  it  was  the  chemical  and  not  the 
heat  rays  which  produced  sunburn,  and  showed  that  the  dermatitis 
caused  by  strong  electric  light  was  identical  with  that  caused  by  the 
sun. 

In  1889  Widmark  proved  this  definitely  by  using  an  electric  arc 

of  1,200  candle-power,  the  fight  of  which  was  first  passed  through 
water  to  absorb  the  heat  rays,  and  then  aUowed  to  faU  upon  the 
shaven  sldn  of  a  white  rabbit,  when  the  characteristic  inflammation 

resulted.  He  then  interposed  a  plate  of  ordinary  glass  to  exclude 

the  ultra-violet  rays,  when  the  skin  remained  unaffected. 
In  1 90 1  Finsen  placed  on  the  flexor  surface  of  his  forearm  a  plate 

of  rock-crystal  and  pieces  of  different-coloured  glass,  and  also  wrote 
his  initials  in  Indian  ink.  He  then  exposed  the  arm  to  the  rays 

from  an  8o-ampere  arc  for  twenty  minutes,  ten  minutes  at  a  distance 
of  50  metres  and  ten  minutes  at  75  metres.  The  result  was  that 

first  aU  parts  were  sfightly  influenced  by  the  heat,  and  then  those 

parts  which  were  unprotected  or  covered  with  rock-crystal  became 
red  and  inflamed,  and  later  desquamated  and  became  pigmented, 
while  the  parts  covered  by  glass  and  Indian  ink,  after  the  slight 
initial  inflammation  due  to  the  heat,  did  not  further  react.  This 
experiment  is  interesting  as  showing  that  the  effects  due  to  heat 
appear  at  once  and  pass  off  quickly,  while  those  due  to  the  chemical 
ra.ys  do  not  begin  until  after  a  lapse  of  three  hours,  which  agrees 
with  the  well-known  fact  that  a  sunburn  takes  some  time  to 
develop. 

Freund,  as  the  result  of  his  experiments,  concluded  that  the 
chemical  rays  penetrated  into  the  skin.  Bernard  and  Morgan  found 
that  the  ultra-violet  rays  were  the  active  agent  in  producing  sun- burn. 
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The  histology  of  solar  erythema  is  not  well  known.  Leredde  and 
ir'antrie  rnade  a  biopsy  on  the  skin  of  the  shoulder  of  one  of  their 
fi-iends  who  was  suffering  from  sunburn  of  three  days'  duration The  skm  was  m  a  condition  of  acute  erythema,  without  cedema  or ettusion  Under  a  low  power  of  the  microscope  the  epidermis 
appeared  normal  m  thickness  and  disposition,  but  the  horny  layer was  exfoliated  in  places.  The  dermis  was  richer  than  normal  in 
cellular  elements,  and  the  connective-tissue  bundles  were  swollen 
Under  a  higher  power  the  intercellular  spaces  appeared  larger  than normal.  The  vessels  of  the  dermis  were  dilated,  and  there  was 
a  slight  leucocytic  infiltration,  while  the  connective-tissue  cells  were 
swollen.  These  appearances  are  exactly  like  those  produced  bv  the 
rays  of  an  electric  light.  - 

If  the  sun's  action  stops  at  this,  the  only  change  will  be  the deposit  of  the  yellowish-brown  pigment  in  the  skin  so  well  known 
m  the  tropics.  If,  however,  the  action  is  more  intense,  an  exuda- 

tion appears,  which  may  be  sero-fibrinous,  ceUular,  or  bloody  while 
the  depth  to  which  these  changes  may  extend  depends  upon  the 
intensity  of  the  hght.  The  epithelium  becomes  swollen,  and  buU^ may  form,  and  the  connective  tissue  of  the  dermis  be  swollen. 
The  pigmentation  of  the  epidefmis  is  important,  and  will  be 

referred  to  at  greater  length  in  the  next  section. 
Chronic  Skin  Irritation.— The  chronic  effects  produced  on  the 

skin  by  the  chemical  energy  of  light  are  : — 

(1)  Pigmentation. 
(2)  Vascular  modification. 

(3)  Disease. 

(i)  Pigmentation. — It  is  well  known  that  pigmentation  follows 
sunburn,  but  until  recently  it  was  not  evident  that  it  was  of  a 
protective  nature. 

In  1888  Wedding,  confirmed  by  Charcot,  first  made  this  point 
clear,  though  Unna  in  1885  was  the  first  to  say  that  it  was  to  be 
regarded  as  useful,  inasmuch  as  it  prevented  the  rays  penetrating 
too  deeply,  thus  preventing  inflammation. 

In  1896  Finsen  painted  a  black  ring  2  inches  wide  round  his  arm 

with  Indian  ink  l:o  imitate  the  colour  of  a  negro's  skin,  and  then 
exposed  it  for  three  hours  to  a  very  hot  sun.  For  a  time  the  skin 
remained  normal,  showing  only  a  little  redness  at  the  edge  of  the 
black  paint,  but  in  due  course  it  became  red  and  inflamed,  except 
where  it  had  been  painted  black.  After  several  days  the  erythema 
disappeared,  and  the  area  which  had  been  red  was  noticed  to  have 
become  distinctly  pigmented,  or,  in  plain  language,  was  sunburnt. 

He  then  exposed  it  again  to  the  sun,  but  this  time  the  area  which 

had  originally  been  covered  with  Indian  ink  was  unprotected. 
The  result  was  that  this  part  became  red  and  inflamed,  while  the 
pigmented  area  was  unaffected,  except  that  it  became  a  little  more 

pigmented. 

This  experiment  of  Finsen's  shows  that  the  colour  of  native  races 
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living  in  the  tropics  is  protective,  and  was  possibly  originally 

induced  by  the  sun.  Sambon  and  Baly  found  that  the  ultra-violet 
rays  were  entirely  absorbed  by  a  pigmented  piece  of  skin,  and 
therefore  support  the  theory  that  pigmentation  affords  an  efficient 

natural  protection  against  ultra-violet  rays. 
That  the  dark  pigmentation  is  useful  is  shown  also  by  the  ob- 

servation made  by  us  on  various  occasions  that  natives  suffering 
from  leucoderma  avoid  going  into  the  sun,  as  they  state  that  the 

unpigmented  portions  of  the  skin  become  inflamed  and  painful. 
In  this  connection,  an  interesting  case  showing  the  importance  of 

these  rays  came  under  our  notice.  A  native,  who  had  developed 
large  leucodermic  patches  involving  the  whole  of  the  face,  noticed 
that  he  could  no  longer  work  in  the  sun,  as  each  time  he  tried  to 

do  so  the  patches  became  painful  and  he  felt  sick,  very  weak,  and 
giddy,  and  therefore  asked  to  be  relieved  of  his  outdoor  duties  ;  but 

it  was  held  that  he  was  still  fit  to  discharge  his  ordinary  duties, 
with  the  result  that  the  unfortunate  man  was  compelled  to  resign 
his  appointment  a  few  months  later.  It  is  therefore  well  that  the 

importance  of  skin  pigmentation  should  be  more  widely  known. 
Generally  speaking,  in  regions  where  the  sunlight  is  very  intense 

the  race  is  densely  pigmented.  As  a  rule,  the  people  who  live 
nearer  the  Equator  are  more  pigmented  than  those  farther  away  ; 
e.g.,  the  black  colour  of  the  West  African  can  be  compared  with 
the  red  of  the  American  Indian  or  the  yellow  of  the  Chinese.  But 
this  rule  is  not  without  exceptions,  for  the  Sinhalese,  living  nearer 
the  Equator,  are  distinctly  less  pigmented  than  the  Tamils  of  the 
warmer  regions  of  Jaffna  and  South  India. 

There  is  also  not  the  shghtest  doubt  that  the  European  living  in 
tropical  countries  becomes  darker^  a  fact  which  specially  applies  to 
the  descendants  of  the  settlers.  On  the  other  hand,  according  to 
Finsen,  the  dark  colour  of  the.  negro  diminishes  to  a  sensible  degree 
in  Europe. 

It  must  be  noted,  however,  that  a  certain  number  of  Europeans 
do  not  become  sunburnt  in  the  tropics.  On  the  contrary,  their 
skin,  especially  in  localities  where  the  climate  is  damp  and  hot, 
may  take  a  peculiar  whitish  colour,  even  in  cases  in  which  the  blood 
exanimation  does  not  reveal  any  sensible  decrease  in  the  amount  of 
haemoglobin.  As  a  result  of  an  extended  series  of  observations 
made  by  medical  offtcers  in  the  Philippine  Islands,  Chamberlain 
reports  that  the  red  cell  counts  averaged  5,200,000  per  cubic 
rnilh metre  in  healthy  American  soldiers,  averaging  twenty-six  years 
of  age,  after  twenty  months'  service  near  sea-level,  which  count 
does  not  differ  from  the  normal  as  at  present  recognized  for  healthy 
young  men  in  the  Temperate  Zone.  The  hcemoglobin  averaged 
09 "o  per  cent.,  and  the  colour  index  0-86  to  0-87,  both  of  which were  a  little  low,  but  not  sufRciently  so  to  indicate  a  definite 
anaemia.  He  beheves  that  the  pallor  mentioned  above  is  as  a  rule Clue  to  a  superficial  ischc-emia. 

The  effect  of  tropical  light  on  man  has  been  made  the  subject  of 
a  special  memoir  by  Woodruff,  who  points  out  that  all  over  the 
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globe  the  people  who  hve  nearer  the  poles  are  blonder  than  those 
residing  near  the  Equator.  He  thinks  that  insufficient  pigmenta- 

tion, by  permitting  the  penetration  of  the  chemical  rays,  conduces 
to  the  increased  activity  of  the  mind  and  vigour  in  the  muscles 
which  is  found  in  new-comers  in  the  tropics.  This  condition  of 
excitation  causes  them  to  overdo  themselves  sooner  or  later,  and  so 
to  produce  a  feeling  of  exhaustion  which  he  describes  as  tropical exhaustion. 

He  further  considers  that  white  men  cannot  become  acchmatized 

in  the  tropics,  and  also  that  they  should  be  protected  by  clothing 
opaque  to  the  blue  and  ultra-violet  rays.  For  this  purpose  he  says 
that  the  outer  clothing  should  be  white,  grey,  or  yellow,  because 
heat  will  be  least  absorbed  by  these  colours,  while  the  underclothing 
should  be  black  or  yellow,  to  stop  the  ultra-violet  rays.  For  office- 
workers  and  others  not  exposed  to  the  direct  sun  rays  he  advises 
black  or  dark  blue,  but  he  states  that  it  is  not  known  whether 

blue  or  black  excludes  the  ultra-violet  rays. 

He  also  strongly  advises  opaque  head-gear,  as  he  says  it  is  sur- 
prising how  transparent  the  scalp  and  skull  are  to  light  rays,  and 

that  it  is  certain  that  the  ultra-violet  rays  pass  through  them. 
He  points  out  the  nuisance  of  the  glare  from  houses  painted  white 

in  the  tropics,  and  mentions  the  better  colours  of  green,  dark  yellow, 
and  brown.  The  gradual  disappearance  of  the  white  buildings  in 
the  business  part  of  Colombo,  and  the  appearance  of  new  buildings 
coloured  brown,  indicates  the  correctness  of  his  views. 

While  it  is  not  possible  to  agree  with  all 'or  even  with  many  of 
Woodruff's  statements,  there  is  no  doubt  whatever  that  there  is  a 
great  general  truth  in  what  he  says,  though  many  of  the  matters 
upon  which  he  touches  are  purely  speculative.  On  the  other  hand, 
there  is  most  urgent  need  for  protection  from  sunlight  both  as 

regards  the  eyes  and  the  whole  body.  With  regard  to  the  effect  of 

the  tropical  sun  on  man  and  animals,  some  most  interesting  experi- 
ments have  been  performed  in  the  Philippine  Islands  by  Aron  and 

Gibbs  separately.  Rabbits  and  monkeys — i.e.,  animals  ̂ vith  limited 

power  of  physical  heat  regulation — die  if  exposed  to  the  sun's  raj^s. 
The  body  temperature  of  these  animals  rises  to  febrile  heights,  while 

the  post-mortem  reveals  haemorrhages  into  the  meninges,  and,  in 
the  case  of  monkeys,  into  the  heart.  If,  however,  the  increase  of 

heat  absorbed  from  the  sun's  radiation  is  compensated  by  increased 
loss  from  the  animal  by  such  means  as  a  strong  wind,  the  animal 
suffers  no  discomfort.  Insolation  of  the  skull  alone  is  \vithout 

effect  if  the  body  temperature  is  kept  within  normal  limits.  Our 
own  experiments  showed  that  rabbits  died  in  about  an  hour  if 
exposed  to  the  sun  with  their  head  shaven,  and  lived  if  protected 

from  these  rays  by  means  of  red  glass.  Aron  and  Gibbs  have  also 

shown  that  if  the  human  skin  is  exposed  to  the  sun's  rays  the 
temperature  of  the  area  so  exposed  rises  as  a  rule  more  rapidly  and 

reaches  a  higher  maximum  in  a  dark  skin  than  in  a  hght,  until  the 

nerve  endings  of  the  latter  are  irritated  by  the  prolonged  exposure. 
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The  black  skin  is  protective  because  it  guards  the  nerve  endings 

from  irritation,  and  because  of  the  more  rapid  radiation  by  means 

of  which  heat  is  quickly  lost,  especially  from  the  area  in  the  shade, 

which  is  usually  greater  in  extent  than  the  part  in  the  sunlight. 

Further,  it  is  probable  that  the  relatively  greater  number  of  sweat 

glands  in  the  dark  skin  is  also  protective.  The  air  in  the  human 

hair,  especially  in  black  hair,  under  the  influence  of  the  tropical 

sun  acquires  exceedingly  high  temperatures.  There  is  not  the 

shghtest  doubt  that  the  pigmentation  of  native  races  is  protective, 
and  that  the  older  theories  of  Waltz  that  carbon  was  deposited 

in  the  tissues  owing  to  imperfect  oxidation  due  to  heat,  and  that  of 
Darwin  that  it  was  due  to  a  survival  of  those  best  fitted  to  with- 

stand tropical  disease — for  he  believed  that  pigmentation  prevented 
the  Native  from  being  attacked  by  the  fatal  miasmata  of  the 

country — cannot  now  be  seriously  considered. 
As  to  the  origin  of  the  pigment,  this  question  must  be  considered 

as  far  from  settled.  There  are  two  possible  sources  for  the  melanin, 

[a)  The  haemoglobin  of  the  blood. 
ip)  The  cells  of  the  epidermis. 

(«)  The  HcBmoglobin. — This  theory  suggests  that  haemoglobin  is 
altered  into  melanin  either  in  the  blood-stream,  in  the  connective- 
tissue  cells,  or  in  special  melanoblasts,  which  by  amoeboid  movement 
take  the  pigment  to  the  epidermis. 

[b)  The  Cells  of  the  Epidermis. — This  theory  states  that  melanin 
is  manufactured  in  situ  by  the  epithelial  cells,  and  is  not  derived 
from  haemoglobin,  and  in  view  of  the  histology  given  above  this 
appears  to  be  probably  the  correct  solution  of  the  problem. 

Melanosis,  which  varies  from  mere  freckles  through  the  diffuse 
yellow  arid  brown  pigmentation  to  the  jet-black  of  the  African 

negro's  skin,  is  caused  by  melanin  granules  lying  in  and  between the  cells  of  the  epidermis. 
With  regard  to  the  pigmentation  of  different  races,  it  must  be 

remembered  that  it  is  Only  absent  in  albinos,  and  that  it  occurs  in 
the  epidermis  of  the  areolae  and  mammilla  of  the  breast,  the  scrotum, 
labia  majora,  and  around  the  anus  in  white  races,  being  contained 
chiefly  in  the  large  basal  cells  of  the  Malpighian  layer,  and  to  much 
less  extent  in  the  more  superficial  layers,  and  the  connective-tissue 
cells  of  the  papillary  layer  of  the  corium.  In  negroes  the  pigmenta- 

tion is  deeper  and  more  diffusely  spread  in  the  epidermis. 
_  (2)  Vascular  Modification. — ^Associated  with  pigmentation  there 
13  said  to  be  a  persistent  dilatation  of  the  vessels  and  capillaries  of 
the  skin,  and  it  is  stated  that  hair  and  nails  grow  more  rapidly  in 
the  tropics  than  in  the  Temperate  Zone. 

Light  in  general  is  believed  to  have  an  effect  upon  the  blood, 
Which  absorbs  the  violet  and  ultra-violet  rays,  and  the  red  cor- 

puscles under  these  influences  probably  absorb  more  oxygen. 
(3)  Disease.—'^ith  regard  to  disease,  there  appears  to  be  no 

reason  to  doubt  that  the  irritating  effect  of  light  has  at  least  a  part 
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whirwfh^°^^  Of  Kaposi's  disease  {Xeroderma  pigmeniosum). 

devHnn  r.    Ti  ^'■°P^'^'  ̂ ^^^^-^  it  would  naturally develop  rapidly  in  children  prone  to  the  disease. 

dnn^n"-'?  fil'°  no  doubt  that  these  rays  play  a  part  in  the  pro- 
duct on.of  the  erythema  of  pellagra,  as  will  be  described  later  on, and  they  may  have  some  effect  in  producing  sunstroke. 

Woodruff  draws  attention  to  the  almost  universal  neurasthenia 
of  white  men  m  the  Tropics,  among  whom  he  says  insanity  is  more common  than  m  Temperate  Zones.  In  support  of  the  latter  state- 

ment, he  asserts  that  the  insanity  rate  in  the  Phihppine  Army  in 
1901  was  2-02  per  mille,  while  in  the  United  States  from  1880-1808  it 
was  I -13  ;  but  he  remarks  that  the  diagnosis  was  not  confirmed  on the  arrival  of  several  of  the  Philippine  soldiers  in  the  United  States 
as  they  recovered  en  route.  He  draws  attention  to  the  loss  of 
memory  m  the  tropics  {tropical  amnesia),  a  condition  which  is  very 
prevalent  on  the  West  Coast  of  Africa,  being  often  caUed  '  coast 
memory.  He  also  mentions  the  midday  siesta  as  useful  in  pre- 

venting this  neurasthenia,  and  in  this  he  is  also  probably  correct 
especially  for  ladies.  Ordinary  officials  and  business  men  however' cannot  afford  to  rest  in  the  middle  of  the  day 

ACCLIMATIZATION. 

Plehn  seems  to  have  been  the  first  careful  observer  to  clearly prove  that  the  changes  induced  in  the  new-comer  as  he  enters  the 
tropics  in  due  course  disappear,  and  his  organs  becoming  accus- 

tomed to  the  new  work  demanded  from  them,  he  virtually  returns 
to  the  same  condition  of  temperature,  respiration,  etc.,  as  in  the 
Temperate  Zone— in  other  words,  becomes  acclimatized,  as  has 
already  been  explained.  Further,  if  constantly  exposed  to  the 
sun's  rays,  his  skin  is  apt  to  become  more  pigmented  than  normal, and  to  afford  a  certain  degree  of  protection  against  its  rays. 

Sambon  pointed  out  long  ago  that  if  proper  sanitary  and  other 
measures  against  disease  were  introduced  into  the  tropics,  and  if 
care  were  taken  with  regard  to  food,  drink,  excessive  heat,  and  the 
rays  of  the  sun,  there  is  no  reason  why  the  European  should  not 
Hve  healthily  in  these  regions. 

This  is  supported  in  our  belief  by  the  extraordinary  success  of 
.the  American  sanitarians  in  the  canal  zone  o.f  Central  America, 
once  one  of  the  most  unhealthy  regions  of  the  world,  but  where  now 
the  sickness-rate  has  been  diminished  to  less  than  half  that  of  the 
death-rate  of  many  a  tropical  town.  We  feel  that  the  basis  of  the 
largest  proportion  of  illness  and  death  in  the  tropics  is  bad  sanitation 
and  not  climatic  influences.  Notwithstanding  these  facts,  a  per- 

manent colonization  of  the  low-lying  regions  of  the  tropics  by  a 
white  race  is,  in  our  opinion,  not  possible,  as  a  uniformly  damp,  hot 
cHmate  endured  for  years  diminishes  the  resistance  against  disease, 
and  has  a  markedly  deleterious  effect  on  the  nervous  system.  Fer- 
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tility  probably  also  decreases  after  the  second  or  third  generation. 

The  climate  greatly  deteriorates  the  physique  of  the  children,  as 

can  easily  be  observed  in  any  district  of  the  tropics  at  sea-leyel. 

In  the  highlands,  such  as  some  parts  of  British  East  Africa,  coloniza- 
tion by  a  white  race  may  be  possible,  though  Van  Standel  has 

pointed  out  that  prolonged  residence  in  tropical  highlands  produces 
changes  in  the  nervous  systems  of  the  second  and  subsequent 
generations,  even  if  it  does  not  do  so  in  the  first. 

PROPHYLAXIS. 

An  attempt  has  been  made  in  the  foregoing  sections  to  impress 
the  reader  with  the  importance  of  the  heat  and  the  light  rays  in  the 
tropics.  It  now  remains  to  suggest  easily  appUcable  methods  of 
prophylaxis  to  diminish  these  evil  effects. 

The  remedies  are  : — 

1.  Protection  for  the  head,  spine,  and  eyes. 
2.  Suitable  clothing. 
3.  Suitable  houses,  offices,  etc. 

4.  Vegetation. 
5.  Suitable  roads. 

6.  Avoidance  of  the  midday  heat. 

7.  Avoidance  of  alco'hol. 

1.  Suitable  Head-gear. — All  Europeans  should  wear  a  light 
helmet  or  topee  covered  with  white  or  khaki-coloured  cloth  ex- 

ternally and  ventilated.  This  helmet  should  have  a  broad  brim 

hned  with  green  and  prolonged  down  the  back  of  the  neck,  should 
be  lined  internally  with  red,  or  red  and  yellow,  or  black,  and  should 
possess  an  internal  band  attached  in  such  a  manner  that  the  head 
does  not  touch  the  frame  of  the  hat,  while  it  allows  free  circulation 
of  the  air. 

When  persons  are  compelled  to  work  under  the  tropical  sun  and 
to  expose  their  backs  to  its  rays,  a  thin  strip  of  yellow  and  red 
coloured  silk  should  besewn  into  the  shirt  along  the  spine,  or  attached 
to  the  inner  aspect  of  the  coat  by  means  of  hooks  and  eyelets. 
Eyes  should  be  protected  with  dark  glasses  with  side-pieces. 

Ladies  who  are  particular  about  the  skin  of  the  face  should  wear 
black  veils,  though  these  are  very  warm. 
The  reasons  of  these  requirements  are,  while  white  reflects  heat 

very  well,  and  absorbs  very  little,  and  is  therefore  excellent  ex- 
ternally, yet  it  transmits  the  chemical  rays,  while  red  and  yellow absorb  them. 

2.  Clothing.— Clothing  should  be  as  light  as  possible  in  weight, 
and  of  a  white  or  khaki  colour  externally.  Sambon  some  years  ago 
clevised  a  cloth,  called  *  Solaro,'  khaki-coloured  externally  and  red 
internally,  with  the  object  of  preventing  the  action  of  the  sun's  rays 
on  the  body.    It  is  made  by  using  threads  of  yellow  and  blue 
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twisted  separately  and  together  for  the  warp,  while  red  threads  are 
used  for  the  weft,  but  these  latter  are  brought  back  in  the  proportion of  three  to  one,  so  that  the  front  has  th?ee  yellow  and  thr?e  blue 
tnnlt  ̂ 1  T  ̂^^tl^^^^d,  thus  producing  the  khaki  colour  It should  only  be  used  as  a  coat,  and  should  be  obtained  as  thin  as 

doublings^''    ̂   ^'^^^^^  "^^^^^^^  ̂ ^"^"g^  °r 
As  regards  underclothing,  we  are  of  the  opinion  that  thin  woollen 

matenals  are  the  best,  but  we  are  not  in  favour  of  openwork  under- 

fl.nn^f  K  u   /      PuT^*.^'^^^  abdominal  woollen  or 
flannel  belts  (so-called  '  cholera  belts')  is  much  abused;  they  are useful  however,  to  people  with  a  tendency  to  intestinal  disorders. 

It  should  be  remembered  that  when  clothing  is  wet  it  is  a  good 
conductor  of  heat,  and  hence  the  risk  of  sitting  down  in  damp clothes.    Clothmg  should  not  be  too  heavy,  nor  too  tight-fitting i^adies  should  not  wear  too  heavy  skirts,  which  congest  the  pelvic viscera.  

*  ^ 

A  silk  hat  and  frock-coat  have  still  to  be  worn  by  men  at  oflicial 
functions  at  midday,  but  the  custom  is  unfortunate,  and  may perhaps  m  time  disappear. 

3.  Houses,  Offices,  etc. — Buildings  should  never  be  painted  white 
or  blue,  but  should  be  of  a  dark  red  colour.  The  amount  of  light admitted  to  a  room  should  be  restricted,  and  care  should  be  taken 
tliat  reflection  from  the  ground  into  the  room  does  not  take  place 
Deep  verandas,  without  which  no  building  in  the  tropics  is  com- 

fortable, are  of  the  greatest  value  in  controlHng  the  light,  as  are 
tatties  or  tats  made  of  grasses  and  wood,  and  jalousies. 

Rooms  should  be  capable  of  being  cooled  by  punkahs  or  fans,  and 
should  be  lit  with  electric  light  whenever  possible.  Ice-blocks  are 
very  useful  in  very  warm  weather  or  at  meetings,  or  in  sick-rooms. 
The  walls  of  rooms  should  be  painted  rose-colour,  not  white. 
Damp  courses  are  required  in  the  tropics,  as  walls  are  apt  to 

absorb  moisture  and  become  very  damp.  Round  roof-tiles  and 
ventilated  double  ceihngs  are  necessary  to  keep  off  the  sun's  rays. 

4.  Vegetation— Roads  should  be  protected  from  the  glare  of  the 
sun  by  shade- trees— that  is  to  say,  trees  with  spreading  branches 
— ^while  plots  of  green  grass  are  most  valuable  in  towns. 

5.  Suitable  Roads— There  is  not  the  slightest  doubt  that  red 
roads  are  the  most  comfortable  for  the  eye  and  soothing  to  the 
nervous  system,  and  that  white  roads  are  exceedingly  trying  to  both. 

6.  Avoidance  of  the  Midday  Heat.— If  possible,  travelling  and 
muscular  exertion  should  be  done  in  the  early  morning  or  late 
afternoon,  and  avoided  in  the  middle  of  the  day,  when  a  siesta  is 
most  beneficial.  The  absurd  custom  of  making  social  calls  at  12  noon 
in  certain  parts  of  the  tropics  should  be  discouraged,  and  a  more 
reasonable  hour  substituted. 

7.  Avoidance  of  Alcohol. — Alcohol  should  never  be  taken  before 
the  sun  goes  down,  for  it  unfits  the  individual  for  work,  and  is  the 

most  important  predisposing  cause  of  sunstroke. 
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GENERAL  REMARKS. 

Before  beginning  the  systematic  study  of  tropical  diseases,  a  few 
remarks  upon  tlie  difference  in  the  incidence  of  disease  in  various 
tropical  countries  may  be  of  interest.  The  factors  which  cause 
this  difference  are  little  known,  and  probably  include  many  other 
matters  than  mere  climatology— g.g.,  sanitation,  the  habits  and 

customs"  of  the  various  peoples,  and  heredity,  all  of  which  must play  no  inconsiderable  part  in  determining  the  presence  or  the 
preponderance  of  certain  diseases  in  given  places.  Therefore  it  is 
convenient,  at  as  early  a  stage  in  the  book  as  possible,  to  present 
to  the  reader  some  brief  statement  of  the  diseases  generally  met  with 
in  different  tropical  countries,  and  at  the  same  time  to  point  out 
their  incidence  upon  the  different  races  dwelling  therein. 

In  warm  climates  there  are  three  distinct  sets  of  human  beings  : 
firstly,  those  whose  native  habitat  is  a  temperate  or  cold 

climate  ;  these  are  classed  under  the  term  '  Europeans,'  including 
Americans,  Australians,  etc.,  or,  in  brief,  the  white  population: 
secondly,  those  who  are  natives  of  the  particular  climate  ;  and  if 
these  consist  of  more  than  one  race,  it  is  convenient  to  divide  them 
according  to  race:  thirdly,  the  descendants  from  a  jnixture  of 
European  with  a  native  race,  such  as  Mulattos  in  Central  and  South 
America,  the  Eurasians  in  India,  and  the  Burghers  in  Ceylon. 

The  term  '  Burgher,'  senst^  strictil,  is,  however,  applied  in  Ceylon only  to  the  legitimate  descendants  of  the  old  Dutch  settlers. 
There  are  two  methods  of  tracing  susceptibility  to  disease— firstly, 

by  sickness,  and,  secondly,  by  death-rates. 
Any  inquiry  of  this  nature  is,  however,  extremely  unsatisfactory 

in  the  tropics,  because  disease  is  not  as  a  rule  diagnosed  by  a 
qualified  medical  practitioner  ;  and  because,  unless  care  is  taken, 

an  erroneous  diagnosis  may  easily  be  made  by  the  latter  ;  e.g.,  even 

now  typhoid  fever,  liver  abscess,  kala-azar,  relapsing  fever,  tick 
io8 
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fever,  trypanosomiasis,  glandular  fever,  undulating  fever,  agchylo- 

stomiasis,  phthisis,  empyema,  appendicitis,  and  heat-stroke,  are 

often  diagnosed  as  malaria.  It  is  also  to  be  noted  that  in  the  official 

statistics  of  most  colonies  the  list  of  diseases  is  far  from  being 

complete.  Thus,  for  instance,  the  reader  will  fail  to  find  such 

terms  as  '  leukaemia,'  '  pseudo-leukaemia,'  and  even  '  elephantiasis  ' 

in  some  reports.  Then,  again,  such  a  common  disease  as  agchylosto- 

miasis  is  frequently  mistaken  for  something  quite  different.  There- 
fore the  sickness-rates,  which  are  difficult  to  get,  are  useless,  as, 

indeed,  are  death-rates  ;  in  other  words,  statistics  about  disease  in 
the  tropics  are  most  misleading.  But  with  this  understanding  some 
remarks  must  be  made  ;  for  though  the  figures  are  inaccurate,  still, 

it  is  hoped  that  they  will  not  continue  to  be  so,  but  will  slowly  and 
steadily  improve. 

CEYLON. 

The  infantile  mortality — i.e.,  the  proportion  which  the  deaths 
of  children  under  one  year  of  age  bear  to  a  thousand  births — is 

175  per  1,000  births  on  an  average,  for  the  period  1898-1904. 
This  mortality  affects  the  different  races  in  the  fcllowing  manner  : 

Europeans  . .  . .  . .  . .  . .  97 
Sinhalese  ..  ..  ..  ..  ..157 

Burghers  .  .  .  .  . .  '      . .  . .  195 
Tamils  ..  ..  ..  ..  ..  ..213 
Moors    . .  . .  . .  . .  . .  . .  230 
Malays  . .  . .  . .  . .  . .  . .  292 
Others  . .  .  .  .  .  .  .  .  .  .  .  296 

The  principal  causes,  in  official  statistics,  appear  under  the 

headings  of  infantile  convulsions  and  diarrhoea,  prematurity  and 
debility,  tetanus,  bronchitis,  and  pneumonia  ;  but  the  real  causes 
are  the  bad  condition  of  the  mother  before  the  birth  of  the  child, 

improper  and  bad  food,  and  lack  of  proper  care  of  the  child. 

The  crude  death-rate  of  Ceylon  for  the  period  1898-1904  is  27*4 
per  1,000  inhabitants,  and  is  divided  racially — i.e.,  per  1,000  of  the 
racial  population — as  follows  : 

Tamils..  .,  ..  ..  ..  ..31-1 
Moors  . .  . .  . .  . .  . .  . .  29-3 
Malays  28-1 
Sinhalese  ..  ..  ..  ..  . .  25"8 
Burghers  ,  .  .  .  . .  . ,  . .  22-0 
Others..  ..  ..  ..  ..  ..21-8 
Europeans  ..  ..  ..  ..  2i'i 

Though  the  European  death-rate  is  apparently  low,  ̂ till,  it  is 
undoubtedly  high  when  it  is  considered  that  the  population  is,  on 
the  average,  of  an  age  on  which  death  falls  lightly  in  Europe  ; 
and,  moreover,  many  of  them  have  been  medically  examined  before 
coming  to  the  colony. 
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The  principal  causes  of  death  are  diarrhoea,  dysentery,  and  the various  kinds  of  fever,  among  which  simple  ill-defined  fever  stands 
highest  When  this  is  considered,  a  strong  suspicion  is  felt  that 
It  includes  a  great  many  cases  of  typhoid  and  paratyphoid,  which 
only  come  to  5-2  per  cent,  of  aU  diseases,  while  simple  continued  is 13-9  per  cent.  

^ 

So-called  infantile  convulsions  come  third,  and  probably  agchylo- stomiasis ought  to  come  high,  because  the  figures  for  an^eniia  and 
fI7\    .^'^  ̂^^^"^  "^^^"^  undiagnosed  agchylostomiasis,  when 

added  to  the  agchylostome  rate,  make  57  per  cent.  Malarial 
cachexia  is  often  diagnosed  when  the  true  cause  is  agchylostomiasis Ut  tubercular  diseases,  phthisis  appears  to  be  the  most  important and  IS  apparently  on  the  increase  in  the  Sinhalese 

Cancer  exists  in  all  the  races  in  Ceylon.  Its  lethal  incidence 
expressed  as  a  percentage  of  the  total  racial  deaths,  is  as  foUows  • 

Europeans 
Burghers 
Sinhalese 
Tamils   . . 
Malays  . . 
Others   . . 
Moors 

i"3 07 

yo'2 

O'l 

The  deaths  of  women  in  childbirth  are  higher  than  in  Europe 
and  the  principal  cause  is  puerperal  fever.  ' 

Diabetes  is  a  prevalent  disease  among  the  better  classes  of  Natives 
—among  the  lawyers,  doctors,  and  merchants— but  not  in  the  lower classes. 

Malaria  in  all  forms  is  met  with,  but  it  is  not  a  great  cause  of  death, 
the  pernicious  form  not  being  common.  Simple  tertian  is  the  most 
common  ;  then  the  subtertian,  and  finally  the  quartan,  which  is 
the  rarest  of  the  three.  Under  the  term  '  malaria  '  have  been 
placed  kala-azar,  leukiemia,  and  pseudo-leukasmia,  which  are  far 
from  being  uncommon. 

Insanity  is  relatively  much  less  than  in  England  and  Wales  or 
Ireland,  the  chief  form  being  mania.  It  is  notable  that  progressive 
paralysis,  locomotor  ataxia,  and  generally  the  parasyphihtic  diseases, 
are  extremely  rare,  though  syphiUs  is  rampant  in  all  races. 

Leprosy  is  common,  but  alone  is  not  a  great  cause  of  death. 
Beri-beri,  although  probably  a  Sinhalese  word,  does  not  exist  in 

Ceylon,  though  a  few  imported  cases  die  every  year.  Formerly 
cases  were  wrongly  diagnosed,  the  disease  referred  to  being  really 
agchylostomiasis. 

The  principal  causes  of  death  in  the  different  races  are  shown  in 

the  table'  on  p.  78,  which  explains  itself. 
Ceylon  has  been  rather  fully  dealt  with,  because  figures  are  avail- 

able which,  however  faulty,  show  to  a  certain  extent  the  suscepti- 
bility of  the  different  races  to  disease. 
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t 

BRITISH  GUIANA. 

For  purposes  of  comparison  let  us  turn  to  quite  a  different  part  of 

the  world — viz.,  Britisla  Guiana — where  the  infantile  mortality  for 
1905  is  187  per  1,000  births,  which  is.  racially  divided  as  follows  : 

Chinese 
Europeans  . . 
Aborigines  . . 
Mixed  races 
East  Indians 
Portuguese  . . 
Blacks 

93 

"5 

138 

[61 166 

215 

220 

The  prmcipal  causes  of  this  mortality  are  malaria,  undefined 

fever,  bowel  complaints,  anaemia,  debility,  marasmus,  premature 
birth,  bronchitis,  pneumonia,  and  convulsions.  But,  according  to 

the  Registrar-General,  the  gi-eat  cause  is  illegitimacy ;  for  the  father, 
by  refusing  to  support  his  offspring,  compels  the  mother  to  work 
for  her  living,  with  the  result  that  the  child  is  looked  after  by 
anyone. 

The  crude  death-rate  is  27*4  per  1,000  of  the  population  for  1905, 
the  mean  for  the  previous  five  years  being  26 "9. 

The  racial  death-rates  were  : 

Mixed  races 
Europeans 
East  Indians 
Native  blacks 
Portuguese 
Chinese 
Aborigines 
Africans 

19-8 2I-I 

25-6 
29 -2 

3i"9 
36-3 
51-9 

677 

The  principal  causes  of  death  appear  to  be  :  simple  fever,  con- 

vulsions, pneumonia,  phthisis,  Bright's  disease,  malaria,  diarrhoea, 
dysentery,  and  bronchitis.  Agchylostomiasis  seems  to  have  very 
little  lethal  effect,  according  to  the  figures.  Cancer  caused  only  59, 

typhoid  only  4,  liver  abscess  only  9  deaths  out  of  a  total  of  8,314. 

Leprosy  was  responsible  for  69  cases. 

STRAITS  SETTLEMENTS. 

With  reference  to  the  Straits  Settlements  :  the  infantile  mortality, 

after  deducting  immigrant  deaths,  is  256-29  per  1,000  births  in 
1905,  and  is  racially  classified  as  follows  : 

Europeans 
Other  nationalities 
♦Malays 

Indians 
Chinese 
Eurasians . . 

S7"32 

224-07 

229-78 

278-72 
302-03 

307-69 
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The  general  death-rate  of  40-51  per  1,000  inhabitants  is  racially as  follows  : 
Europeans  . .        . .        . .        . .  2073 
Eurasians-  . .        . .        . .        . .  30'92 
Malays   34'33 
Chinese    . .  . .        . .        . .        . .  44 'oS 
Others      . .        .  .    46'63 
Indians    .  .  .  .        .  .        .  .        .  .  46'93 

The  greatest  number  of  deaths  occurs  in  May,  June  and  July, 

and  between  the  ages  twenty-five  to  thirty-five  years. 
The  total  deaths  were  24,463,  of  which  phthisis  accounted  for 

3,015  (against  2,534  for  1904) ;  beri-beri,  1,888  (2,287  ̂ 904)  ; 
unclassed  fever,  1,241 ;  dysentery,  374  ;  cholera,  20  ;  malaria,  761  ; 

cancer,  56  ;  ansmia,  43  ;  sprue,  4 ;  dropsy,  50  ;  parasites,  15. 

It  will  thus  be  seen  that  phthisis  and  beri-beri* are  potent  causes  of death  in  the  Straits  Settlements. 

JAMAICA. 

Considering  next  Jamaica,  the  death-rate  in  igo6  was  2i'9  per 
1,000  inhabitants,  whUe  the  infantile  deaths  amounted  to  29-2  per cent,  of  the  total  deaths. 

The  principal  causes  of  the  crude  general  death-rate  were  fevers, 
phthisis,  convulsions,  influenza,  malaria,  dropsy,  and  parasitic 
disease. 

INDIA. 

In  the  Bombay  Presidency  the  infantile  mortality  in  native  races  is 

220-o8  in  males,  and  219-07  in  females  per  1,000  births.  In  Bombay 
City  the  ratios  were  557-24  and  569-66,  but  it  is  stated  that  these 
ratios  are  very  fallacious. 

The  racial  death-rates  are  : 
1905.  igo6. 

Europeans  . .        . .        . .     14-36  i4'4i 
Eurasians  . .        . .        . .     20-89  26-99 
Natives    ..  ..        ..    31-84  41*39 

The  year  1905  seems  to  have  been  unusually  healthy ;  only  588,394 
natives  died,  as  compared  with  1,318,783  in  1900. 
The  principal  cause  of  death  was  plague,  which  accounted  for 

71,363,  or  12-13  per  cent.,  in  1905,  as  compared  with  223,957,  or 
29-28  per  cent.,  in  1904. 

The  plague  deaths  in  Bombay  for  the  ten  years  1896-1905  are  as follows  : — 
1896 1897 

1898 1899 

1900 
1 901 
1902 1903 
1904 
1905 

Total 

2,086 46,944 

86,191 

96,596 

33.196 

128,259 

184,752 
281,269 223,957 

71.363 
1.154.613 
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The  population,  in  1901  being- 

European  (exclusive  of  cantonments) Eurasian    . . 
Native 

18,804 6,557 

18,481,362 

tlie  above  figures  will  give  the  reader  some  idea  of  the  mortality 
caused  by  the  plague  in  India. 

The  next  important  cause  of  death  is  cholera  :  
1896 1897 

1898 1899 

1900 

1 901 
1902 1903 

1904 
1905 

35,404 

57.109 

4,368 

8,579 

163,889 

13,600 
3,229 

1,825 

13,156 

5,396 The  general  term  '  fever  '  causes  a  mean  of  310,420  deaths  in  the 
six  years  igoo-1905  ;  most  of  this  is  supposed  to  be  malaria. 

The  simplest  way  to  show  the  Bombay  death-rate  is  in  the  ratio 
per  1,000  inhabitants  : 

Cholera 
Smallpox 
Plague 
Fevers 
Dysentery  and  diarrhoea 
Injuries 
Other  causes 

Total 

2-1 1 
0*26 

9-18 

17-43 

4-90 

0-39 

12-12 

46-39 

Respiratory  disease  in  1904  caused  3-22,  and  in  1905  2-95,  deaths 
per  1,000  of  the  population. 

The  Bombay  death-rate  indicates  clearly  the  incidence  of  cholera, 
plague,  and  fevers.  In  many  parts  of  India — e.g.,  Madras — kala-azar 

is  an  important  death-producing  factor.  In  Calcutta,  phthisis  is 
causing  some  apprehension  by  its  increase.  The  importance  of 

snake-bite  as  a  cause  of  death  is  marked  in  India.  Relapsing  fever is  also  known. 

EGYPT. 

Egypt  is  interesting,  because  its  diseases  have  been  for  many 
years  carefully  studied  by  competent  observers.  Typhus,  Medi- 

terranean fever,  infectious  jaundice,  glandular  fever,  plague, 
bilharziosis,  agchylostomiasis,  pellagra,  and  relapsing  fever  may  be 
noted  among  its  diseases. 

The  death-rate  for  the  period  1901-06  is,  on  an  average,  34-7  per 
1,000  Egyptian  inhabitants,  and  of  these  deaths  no  less  than  64-8 

per  cent,  take  place  under  the  age  of  ten  years,  and  51-4  per  cent, 
under  the  age  of  two  years. 
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The  principal  causes  of  death  are  : — ^Dysentery  and  diarrhoea, 

congenital  and  senile  debility,  tuberculosis,  infectious  diseases,  and 
violence. 

TROPICAL  AFRICA. 

The  West  Coast  of  Africa  has  a  high  rate  of  mortahty  from 

malaria,  and  here  the  pernicious  forms  are  not  uncommon.  Black- 

water  fever  is  also  a  cause  of  death.  The  Guinea-worm  is  a  very 
common  cause  of  sickness. 

In  Uganda,  the  Congo,  and  the  regions  of  British  and  German 

East  Africa,  trypanosomiasis  abounds,  and  causes  high  death-rates. 

Tick  fever,  apparently,  is  not  a  great  death-producing  disease. 

CHINA  AND  JAPAN. 

China  and  Japan  and  the  neighbouring  islands  appear  to  be 

endemic  areas  for  trematode  diseases,  as  well  as  for  beri-beri. 

BRITISH  NEW  GUINEA. 

Seligmami,  during  the  eighteen  months  which  he  spent  in  British  New 
Guinea  and  the  Islands  of  the  Torres  Straits  in  the  years  1898  and  1904, 
gathered  much  information  as  to  the  incidence  of  disease  among  the  Papuo- 
Melanesians  of  Papua,  who  are  really  only  just  emerging  from  the  Stone  Age. 

He  found  talipes  equino-varus  to  be  common,  while  hare-hp,  meningocele, 
dwarfism,  albinism,  and  erythrism  [i.e.,  aborigines  with  auburn  or  reddish- 
brown  hair,  pinkish-brown  skin,  and  brown  eyes)  occur.  Albinism  and 
er3rthrism  showed  a  family  distribution. 

Malaria  was  common,  and  children  with  greatly  enlarged  malarial  spleens 
were  easily  found.  Adults  with  large  spleens  could  also  be  seen,  but  this 
enlargement  might  not  be  malarial.  Leprosy  was  endemic  in  the  valley  of 
the  St.  Joseph  River — i.e.,  in  the  Roro-Mekeo  district,  and  could  not  be  at- 

tributed to  foreign  influences.  Yaws  was  common,  but  syphihs  was  con- 
sidered to  have  been  introduced  in  comparatively  recent  times  ;  in  fact,  he 

is  of  the  opinion  that  in  Oceania  the  introduction  of  syphilis  is  possibly  not 
antecedent  to  Captain  Cook's  voyages.  Respiratory  diseases  and  dysentery are  very  common,  as  are  skin  diseases— e.g.,  eczema,  tinea  imbricata,  tinea 
flava,  keratosis  pilaris,  and  leucoderma.  With  regard  to  new  growths,  he 
records  cutaneous  papillomata,  fibromata,  Upomata,  osteomata  (?),  'and angeiomata.  MaUgnant  tumours  were  rare,  but  sarcomata  were  found. 
He  describes  and  illustrates  subcutaneous  nodules  freely  movable  over  the 
deep  fascia,  over  or  near  bony  prominences,  and  especially  about  the  elbow which  are  probably  juxta-articular  nodules.  He  describes  and  illustrates  a 
nasal  ulceration  somewhat  similar  to  gangrenosa,  variously  referred  to  as  lupus by  bir  Wilham  MacGregor  and  cancer  by  the  white  residents  of  British  New 
Guinea.  He  also  describes  a  pecuUar  ulcerative  process  of  the  legs  and  other parts  of  the  body.  He  draws  attention  to  the  impulsive  character  of  the 
people  as  a  cnme-producing  factor.  Paralysis  and  psychoses  are  not  common, ihe  presence  of  cretinism  was  noted.  He  did  not  meet  with  tuberculosis 
except  in  natives  in  intimate  contact  with  Europeans,  nor  with  arterio- 

sclerosis, valvular  heart  disease,  rickets,  or  gout,  locomotor  ataxy,  or  general paralysis,  while  ana:mia  was  rare. 
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NORTHERN  MEXICO. 

Ales  Hrdlicka  made  six  expeditions  in  the  years  1898-1005  to  studv  the physiological  and  medical  conditions  of  the  Amerinds  residing  in  Northern Mexico  and  m  the  south-western  portions  of  the  United  States 
4.1,^^  concludes  that  on  the  whole  the  health  of  these  people  is  superior  to that  of  whites  living  in  larger  communities,  as  they  do  not  suffer  so  much from  inherited  morbid  conditions,  or  from  those  connected  with  teething puberty,  menstruation,  gestation,  puerperium,  menopause,  and  seniUtv  nor do  they  suffer  so  much  from  malignant  growths,  but  they  have  a  weak resistance  to  a  few  contagions — e.g.,  smallpox. 

Their  most  common  aihnents  are  diseases  of  the  gastro-intestinal  tract 
especiaUy  dysentery  ;  of  the  respiratory  organs,  especially  pneumonia  while consumption  is  very  rare  ;  of  the  eyes,  especially  ophthalmia  due  to  dust 
which,  being  neglected,  leads  to  bhndness.  as  does  smallpox  •  of  muscular 
rheumatism  and  arthritis.  Malaria,  smallpox,  and  pemphigus  contagiosus m  children  are  very  common.  Typhoid  fever  appears  to  be  rare  ;  leprosv 
and  elephantiasis  are  known,  as  is  goitre.  ' 

He  very  much  doubts  the  presence  of  syphiUs  prior  to  Columbus  and 
points  out  that  the  bones  in  the  ancient  graves  in  Cahfornia,  on  the  north- 

west coast,  m  Peru,  and  other  locaUties  in  South  America,  do  not  show  any 
signs  of  the  disease,  even  when  thorough  examinations  of  extensive  osteological collections  have  been  made. 

In  children  the  common  cause  of  death  is  diarrhcea.  He  makes  most 
interesting  observations  on  the  mites  which  burrow  under  the  skin  of  the  toes 
in  the  Huastec,  who  Uve  to  the  east  of  the  Otomi  (Hidalgo  region),  and  which 
may  cause  suppuration  and  even  loss  of  a  toe.  Injuries  due  to  spiders,  centi- 

pedes, scorpions,  rattlesnakes,  and  the  gila  monster  are  mentioned,  as  well 
as  poisoning  from  aconite,  datura,  and  fungi.  The  narcotic  effects  of  Peyote 
are  noted,  while  two  plants,  cul-ick-um-ek  {Donedia  suffrutescens)  and  ha-van 
tatat  {Phacelia  infundihuliformis),  cause  dangerous  wounds  when  journeying through  forests,  leading  to  some  form  of  poisoning,  and  in  the  case  of  the 
former  even  to  death.  He  met  with  albinism  and  leucoderma,  but  pinta  was 
unknown,  though  stated  to  occur  farther  south.  The  diseases  which  were 
rare  were :  anaemia,  diseases  of  breast,  circulatory  organs,  hver,  female 
generative  organs,  and  skin  ;  while  asthma,  dental  caries,  cancer,'  rickets, hernia,  idiocy,  insanity,  nervous  diseases  except  epilepsy,  scarlet  fever,  and fracture  of  bones  were  also  rare. 

TROPICAL  AUSTRALIA. 

Breinl,  in  1910,  began  his  work  of  investigation  into  the  diseases  of  tropical 
AustraUa,  which  includes  Queensland,  Papua,  Torres  Straits,  Thursday 
Island,  etc. 

The  diseases  he  has  met  with  are  :  sprue,  amoebic  dysentery,  filariasis, 
malaria,  beri-beri,  ulcerative  granuloma,  frambcesia  tropica,  dengue  fever, 
leprosy.  The  intestinal  parasites  found  were  : — Agchylostoma  duodenale, 
Trichuris  trichiura,  Oxyuris  vermicularis,  Strongyloides  stercoralis,  and  Tania 
saginata. 

Under  the  term  '  sandworm  disease,'  he  describes  an  inflammation  of  the 
inner  side  of  the  sole  of  the  foot  in  the  Innisfail  and  Cairns  districts,  which, 
beginning  as  a  small  erythematous  area,  spreads  in  the  form  of  spirals,  and 
after  a  time  disappear.  No  animal  parasite  could  be  found.  It  appears 

to  us  that  this  is  a  form  of  '  creeping  eruption.'  He  also  describes  '  barcoa 

rot.' 
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ENDEMICITY. 

As  so  much  epidemiological  investigation  of  disease  has  of  late 
been  undertaken,  mainly  due  to  the  initiative  of  Sambon,  we 

feel  that  a  few  general  remarks  on  endemicity  and  epidemicity  as 
apphed  to  disease  in  general  may  not  be  amiss. 

The  presence  of  a  given  disease  in  a  locality  depends  primarily 
upon  the  presence  of  conditions  favourable  for  the  action  of  the 

causal  agent,  upon  the  presence  of  suitable  vehicles  for  its  con- 
veyance into  the  human  body,  which  must  be  non-immune  to  its 

attack.  The  causal  agents  of  disease  may  be  physical,  chemical,  or 
parasitic. 

Physical  causes  of  disease  are  often  cosmopoUtan  in  their  dis- 
tribution, as,  for  example,  the  action  of  gravity  in  producing  the 

traumatisms  brought  about  by  falls,  but  though  some  causes,  such 
as  the  rays  from  the  sun,  are  also  cosmopohtan,  still  they  are  unable 
to  produce  deleterious  effects  upon  human  beings  unless  assisted 
by  secondary  influences,  such  as  latitude,  altitude,  the  rotation  and 
inchnation  of  the  world,  etc.,  while  some  are  restricted,  as,  for 
example,  the  traumatisms  due  to  ferocious  animals,  which,  though 
occasionally  taking  place  in  other  parts,  whither  the  animals  have 
been  artificially  conveyed,  generally  only  occur  in  the  naturai habitats  of  these  creatures. 

Chemical  causes  of  disease  have  become  largely  cosmopohtan  in 
distribution  o\ving  to  improved  methods  of  intercommunication 
and  the  manufacture  of  chemical  principles  :  still,  certain  chemical 
causes  have  very  restricted  localities  even  to-day,  because  they 
are  httle  known,  and  only  affect  primitive  peoples  Hving  in  these 
regions— e.g.,  Gloriosa  superba,  etc. 
The  parasitic  causes  of  disease  may  be  animal  or  vegetal.  The 

endemicity  of  a  given  parasite  depends  upon  [a]  the  presence  of  non- 
immune human  beings,  in  which  part  of  the  hfe-cycle  can  be  gone 

through,  and  which  for  convenience  we  will  term  the  human  hosts  ; 
(0)  easy  modes  of  escape  from  the  human  host  into  the  exterior  ' 
[c)  suitable  means  of  continuing  the  hfe-cycle  in  the  exterior— 
i-e,  m  earth,  water,  air,  on  or  in  other  animals  or  plants,  inter- 
medtary  hosts  we  wiU  caU  them  ;  {d)  ready  means  of  re-entry  into tne  Human  host  or  into  some  other  animal  host  in  which  the  hfe- 
cyc  e  IS  completed  ;  (e)  partiaUy  immune  animal  hosts  or  par- tiauy  immune  human  hosts  to  act  as  reservoirs  or  carriers  to  enable 
tne  parasite  to  complete  its  life-cycle  without  producing  marked 
pathological  changes  in  the  host.    Examples  of  these  may  be 
narv.  ""k-^!?  parasite  attacking  {a)  the  white  man  and  the 
a™.  n/i^Ki^f^  "^^"^^  elsewhere,  and  passing  by  the 
tS  .Jf  t  [^).'='lood-sucking  into  (c)  Anopheles  costalis,  which,  by 

ho^t  nr  f?:+£^  ̂''^'.Kl  ̂ ^'^^^y^  parasite  to  another  non-immune 
o,  p  PartiaUy  immune  adult  native,  who  acts  as  a  reservoir "Ji  cdrrier. 
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Another  example  is  the  passage  of  the  plague  bacillus  from  the 
rat  via  the  flea  back  to  the  rat  or  man. 

Other  examples  are  the  amoebae  of  dysentery,  which  pass  from 
man  by  the  evacuations  on  to  vegetal  substances  or  into  water,  by 
which  they  may  be  reintroduced  into  man. 

By  a  suitable  non-immune  host  is  meant  a  host  which,  while 
providing  abundant  suitable  food  material  for  the  parasite,  does 
not  produce  such  a  quantity  of  chemical  substances  antagonistic 
to  the  parasite  as  to  seriously  hamper  or  prevent  its  growth  and 
development. 

Given  such  conditions  as  those  just  described,  a  parasite  should 
be  capable  of  developing  enormously  in  a  given  district ;  but  there 
are  still  other  factors  to  be  considered,  and  the  first  of  these  is  the 

fact  that  the  intermediary  host,  if  an  animal,  depends  for  its  exist- 
ence upon  the  presence  of  a  suitable  food-supply,  as  well  as  suitable 

means  for  propagating  its  species. 

If  anything  untoward  happens  to  these,  the  intermediary  host 
may  die  out,  but  the  problem  is  not  quite  so  simple  as  this,  because 
the  intermediary  host  itself  may  be  preyed  upon  by  some  other 
animal,  or  may  be  affected  by  disease,  and  so  reduced  in  numbers. 

If  the  intermediary  host  is  reduced  in  numbers,  even  without 
being  exterminated,  the  parasite  will  have  difficulty  in  completing 

ts  life-cycle,  and  is  therefore  faced  with  the  problem  of  seeking 
another  intermediary  host,  or  another  entirely  different  method  of 
leaving  the  human  host,  or  of  being  exterminated. 

The  reduction  in  numbers  of  the  intermediary  host  in  a  given  area 

is  one  of  the  bases  of  prophylaxis  in  malarial  fever,  yellow  fever, 

dengue  fever,  and  sleeping  sickness.  Faced  with  these  difficulties, 

it  would  appear  possible  that  the  parasite  can  change  its  interme- 
diary, probably  undergoing  certain  changes  itself  in  so  doing,  and 

this  would  appear  to  be  a  possible  explanation  of  the  slight  modifica- 
tions of  the  various  forms  of  Spirochsetes  causing  the  relapsing  fevers. 

On  the  other  hand,  the  malarial  parasite  would  seem  to  be  less 

capable  of  accommodating  itself  to  a  change  of  hosts,  for  it  would 

appear  to  be  only  capable  of  completing  its  life-cycle  in  the  less 
common  Anophelinae  and  not  in  the  more  common  Culicinas  ;  a  most 

important  fact  in  malarial  prophylaxis. 
Another  factor  to  be  considered  is  the  effect  of  atmospheric 

temperature  upon  the  parasite,  for  the  study  of  the  hfe-cycle  of  the 
malarial  parasite  has  clearly  shown  that  this  has  a  marked  effect 

upon  the  development  of  the  oocyst  in  the  Anopheles.  It  is  also 

quite  possible  that  other  physical  and  chemical  factors,  concerning 

which  we  are  at  present  ignorant,  may  play  important  parts  in  con- 
trolling the  life  of  parasites. 

Finally,  the  par-asite  itself  may  suffer  from  the  attacks  of  another 

parasite,  a  condition  of  affairs  called  '  hyperparasitism,'  and,  thus 
becoming  diseased,  may  be  unable  to  complete  its  hfe-cycle,  and  so 
become  extinct. 

It  will  thus  be  seen  that  the  problems  connected  with  the  appear- 

I 
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ance  and  the  disappearance  of  a  disease  in  a  locality  are  extremely 

complex,  and  that  next  to  the  parasite  itself  the  most  important 

factor  is  the  intermediary  host,  its  food,  its  Ufe-cycle,  and  its  habits 
— in  one  word,  its  oecology . 

Hence,  in  studying  an  endemic  parasitic  disease,  or  a  disease 

thought  to  be  possibly  parasitic,  it  is  not  advisable  to  restrict  one'
s 

researches  solely  to  work  in  the.  hospital  or  the  laboratory,  for  it 

must  be  remembered  that  the  parasitic  causes  of  some  diseases  are 

most  probably  ultramicroscopical,  but  to  associate  with  the  cHnical 

and  experimental  methods  of  research  epidemiological  researches 

conducted  by  visiting  several  widely  separated  and,  if  possible, 

completely  detached  endemic  areas,  in  order  by  carefully  studpng 
therein  all  the  conditions  of  hfe  and  the  habits  of  the  human  hosts 

to  endeavour  to  find  factors  common  to  the  different  locaUties.  A 

furtherstudy  of  thesecommonfactorsfromthepointof  view  of  possible 

modes  of  infection  may  indicate  one  or  more  possibihties,  and  then 

these  must  be  put  to  the  crucial  test  of  experiment  with  a  view  of  as- 
certaining definitely  the  accuracyof  the  epidemiological  observations. 

EPIDEMICITY. 

From  an  endemic  area  diseases  due  to  physical  causes  may  spread 

by  the  alteration,  naturally  or  artificially,  of  the  physical  condi- 
tions in  the  surrounding  regions,  and  would  draw  back  to  the  original 

region  upon  the  return  to  normal  of  these  conditions.  Similarly, 

chemical  causes  of  disease  may  be  spread  from  their  original  re- 
stricted area  by  modern  methods  of  intercommunication — e.g., 

poisonous  plants  or  their  products  may  be  brought  from  the  Tropics 
to  the  Temperate  Zone,  and  vice  versa. 

In  order  that  a  parasitic  disease  may  spread  from  its  endemic 
focus  several  factors  are  necessary  : — • 

[a]  Carriers  to  convey  it  from  one  place  to  another.  These  may 
be  either  the  human  host,  an  animal  host,  or  the  intermediary 
host — e.g.,  fleas  infected  with  plague. 

[b]  In  order  that  the  disease  may  spread  in  the  new  area  there 
must  be  the  suitable  conditions  already  mentioned. 

[c]  There  must  also  be  suitable  chmatic  conditions. 

If  these,  and  perhaps  other  still  unknown  factors,  are  present,  the 
disease  will  be  able  to  spread  with  perhaps  increased  virulence,  first 
within  the  new  area  and  then  from  one  area  to  another,  until  an  epi- 

demic or  pandemic  is  produced.  With  the  appearance  of  partial  im- 
munity in  the  human  and  animal  hosts,  altered  climatic  and  other 

conditions,  as  well  as  the  estivation  or  hibernation  of  the  inter- 

mediary hosts,  the  epidemic  will  die  down,  perhaps  only  to  re- 
awaken after  the  hibernation  of  the  intermediary  host  is  over  or 

with  a  change  of  climatic  conditions,  and  this  may  be  repeated  for 
years,  until  conditions  become  too  adverse  for  the  life  of  the  parasite 
or  its  intermediary  host,  when  the  epidemic  dies  away,  and  the 
disease  again  becomes  restricted  to  its  endemic  areas. 
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CONCLUSION. 

tronin'I'w^^'''.^^  ^'^^^^^  ̂ PP^^^s  differently  in  various 
WhPrL  -^f^''^^*  u^'  geographical  distribution  will  not  be 

rately  ^^^1  be  described  for  each  disease  sepa- 

The  questions  which  the  reader  should  try  to  solve,  when  working 
m  a  tropical  country,  are  these  :—  

wuiKing 
I.  What  are  the  principal  causes  of  death  in  the  country  ? 

disea4?beYn7nS  ^'
"^  "^"-^--^ 

3.  Are  there  diseases  which  as  yet  have  not  been  recognized  ? 
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GENERAL  REMARKS. 

The  most  important  physical  cause  of  disease  in  the  tropics  is  high 
atmospheric  temperature.  A  good  method  of  studying  its  effects 

is  by  making  observations  in  the  hottest  portions  of  the  engine- 
room  of  a  steamer  in  the  tropics,  especially  in  the  Red  Sea. 

The  air  of  the  engine-room  is  laden  with  aqueous  vapour,  and 
certain  corners  can  be  found  where  there  is  no  draught,  and  there- 

fore the  conditions  are  analogous  to  those  under  which  Haldane 
performed  his  experiments. 

If  a  person,  lightly  clad  and  in  good  health,  places  himself  in 
such  a  corner,  with  a  clinical  thermometer  in  his  mouth,  it  will  be 

found  that  at  first  he  begins  to  sweat  violently,  and  for  a  time 

remains  at  a  normal  temperature.  But  in  due  course  his  tempera- 
ture will  gradually  rise  and  his  pulse-rate  increase,  until  tempera- 

tures of  over  102°  F.  are  reached,  and  the  person  breaks  off  the 
experiment  because  he  feels  uncomfortable,  after  which  his  tempera- 

ture slowly  returns  to  normal. 

We  have  performed  this  simple  experiment  several  times,  but  on 

one  occasion,  in  a  person  who  was  not  in  very  good  health,  the- 

temperature,  after  reaching  ioi°  F.,  ceased  to  rise  ;  the  skin  became 
cooler,  the  tension  of  the  pulse  altered  remarkably,  and  he  began 
to  look  ill.  The  experiment  was  quickly  stopped  and  stimulants 
administered,  so  that  he  did  not  suffer  any  serious  effects,  though 
it  was  some  hours  before  he  felt  quite  right. 

These  two  experiments  show  that  a  high  atmospheric  temperature 
can  act  in  two  ways.    In  the  first  there  was  a  gradual  rise  of  the 
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have  iTAT^hZ^"^'  '^""'T^i  l°^g  enough,  would  probably 
the      rt  hp?,    hyperpyrexia.    In  the  second,  after  an  initial  rise, 

hLranoear^To''''^^"n''^^  ̂ ^.^  ̂ ^^^        been  continued 

^tredTn^oTcon^ditrSfr^^^^^^^  ̂ '^^  ̂^^^  ̂^^^ 

tMntlTr-  K't'^'i  '^''^  slmptoms'^du
rtrcardkc 

cause    viz   hl7Z~^'''l     Z^'^       ̂ ^^^^^^  by  the  same R  T         ̂    atmospheric  temperatures. 

r.n.pTK.  chnical  conditions  in  our  experience  may  also  be caused  by  rays  coming  directly  from  the  sun. 

whptLr?C^^*-^''P^?"'''''*';.'^'*^  ^  ̂^^^  *°  ascertaining  definitely 

™.ed  In  It  ''i-r  ̂   we^e  those  by  Scaghosi  on  rabbits 
ff  1     ̂   ̂•^'^'^'^  ̂ ^^^^  temperature  rose  considerably, 

and  It  the  experiment  was  continued  long  enough  they  died,  but 
trL^^  Wti  recovered.  The  post-mortem  changes  were 
nSl  meninges,  heart,  lungs,  hver,  and  spleen.  The 

a?d  chrlmatolysis  ̂ ""^  '^'"'^^  """"^  '^"^'^  coagulative  necrosis 

The  next  experiments  of  importance  on  the  etiology  of  this  con- 
dition are  those  of  MoUer  on  rabbits,  who  showed  that  thermal  rays 

with  or  without  chemical  rays,  if  directed  on  to  the  skin  covering  the sicuh,  produced  more  or  less  intense  cerebral  disturbance,  and  some- 
times even  sudden  death.  The  autopsy  after  intense  irradiation 

snowed  the  skm  of  the  head  much  swollen  and  bloody  with 
gelatinous  exudation  in  the  subcutaneous  tissue.  The  periosteum 
cranial  bones,  and  dura  were  discoloured,  and  covered  with  ecchy- 
moses  The  vessels  of  the  brain  surface  were  much  dilated,  and 
snowed  numerous,  and  in  part  confluent,  ecchymoses  (see  also  p.  103) . 

We  have  performed  a  few  experiments  on  rabbits,  which  show  that  if  such 
nnot  Ti"^    '^i^^,^'^  exposed  to  the  sun  in  Colombo  about  t^velve noon.  It  dies  with  all  the  symptoms  and  post-mortem  appearances  of  sun- stroke m  about  sixty-seven  minutes  ;  whereas  another  rabbit  similarly  treated 
but  protected  by  red  glass,  lives.    The  ultra-violet  rays  seem  to  have  no enect,  and  It  would  appear  from  these  and  other  experiments  which  we  have maae  as  though  the  active  rays  were  in  the  visible  blue  and  violet. 

It  seems,  therefore,  possible  that  direct  sunhght  can  bring  about 

W^.J^<iden  death,  and  (2)  congestion  of  the  meninges  of  the 

.  The  connection  between  sunstroke  and  the  chemical  rays  has 
been  ably  brought  forward  by  Duncan  and  others,  but  the  whole 
subject  requires  more  investigation.  There  is,  however,  no  doubt 
that  if  the  head,  improperly  protected,  is  exposed  to  the  sun,  there 
is  ofteri  headache  and  a  feehng  of  iUness,  and  therefore  adequate protection  is  most  necessary. 

Sarnbon  thinks  that  an  acute  specific  fever  which  he  calls  '  siri- 

asis  '  is  being  confounded  with  heat-stroke,  and  this  is  possible  ; but  we  have  not  met  with  the  condition. 



GENERAL  REMARKS  125 

Such  are  our  views ;  but  it  is  as  well  for  the  reader  to  be  ac- 
quainted with  those  of  other  authors,  which  may  be  briefly  stated 

in  a  historical  account  as  follows  : — 

High  air  temperatures,  whether  in  the  day-time  or  at  night,  have  been  known 
since  ancient  times  to  have  an  effect  upon  human  beings.  The  case  of  the 
child  of  the  Shunamite  woman  described  in  the  English  Bible  in  2  Kings  iv., 
from  verse  18  onwards,  is  probably  the  earliest  on  record.  The  child  com- 

plained to  his  father  of  his  head  when  out  with  the  reapers,  and  was  carried 
to  his  mother,  and  is  reported  to  have  died  at  twelve  noon — became  insensible 
— but  recovered  under  Elisha's  treatment,  which  appears  to  have  been  of  the 
nature  of  massage.  This  treatment  reminds  one  strongly  of  the  active 
friction  by  which  the  miners  of  the  Comstock  Silver  Mines  of  Nevada  are  said 
to  successfully  treat  those  of  their  fellows  who  faint  when  coming  out  of  the 
warm  mine  in  which  the  hot,  steamy  air  has  a  temperature  of  128°  F. 

It  has  been  said  that  though  old  writers  such  as  Dio  Cassius  described  these 
conditions,  the  medical  writers  of  ancient  times  were  silent  about  them. 
This  does  not  seem  to  be  quite  just,  for  Paulus  ̂ gineta,  Oribasius,  and  the 
Arabians  certainly  understood  that  there  were  head  sjmiptoms  which  they 
called  '  siriasis  '  (after  Sirius,  the  dog-star),  due  to  excessive  heat.  Certainly this  knowledge  was  lost,  and  Cardanus,  in  the  sixteenth  century,  describes 
symptoms  due  to  morbus  attonitus  (apoplexy)  brought  about  by  the  heat  and 
drought  of  the  summer  of  1543  in  Florence.  After  this  for  a  long  time  the 
disease  was  considered  to  be  an  apoplexy  till  Boerhaave,  early  in  the 
eighteenth  century,  introduced  the  name  '  insolatio,'  and  considered  it  to  be 
a  phrenitis — i.e.,  meningitis. 

Steinkiihl  (1819)  thought  that  the  congestion  of  the  lungs  caused  death  by 
asphyxia  ;  Swift  (1854)  that  it  was  due  to  exhaustion  produced  by  fatigue  • Hill  (1857)  evidently  confounded  pernicious  malaria  and  heat-stroke.  Levick 
(1859)  suggested  that  it  was  an  acute  specific  fever  ;  H.  C.  Wood  (186^)  con 
sidered  that  it  was  due  to  a  poison  developed  in  the  blood,  and  called  it 
thermic  fever;  while  Stiles  (1864)  performed  experiments  on  animals,  and concluded  that  the  disease  was  due  to  the  direct  effect  of  heat  on  the  muscular sys  tGm. 

In  1869  Eulenberg  and  Vohl  stated  that  the  disease  was  due  to  sudden liberation  of  the  gases  in  the  blood  ;  and  Weikard  and  Richardson  attributed It  to  clotting  of  blood  m  the  vessels. 

+i,^K  ̂ A^°  performed  several  experiments  by  locally  heating  parts  of the  body,  and  concluded  that  there  were  two  conditions  :  (i)  sthenic  insolation, f^L  I  coagulation  of  the  muscle  fibres  of  the  left  ventricle  ;  (2)  asthenic insolation,  due  to  the  action  of  heat  on  the  nerve  centres  of  the  brain,  thus disturbing  the  innervation  of  the  heart. 

f  i^/^  J^l^  Claude  Bernard  performed  some  experiments  which 
?t  wt'^n!"  ^  warm-blooded  animal  died  as  the  result  ofleat It  was  due  to  rigor  m  the  musculature  of  the  heart 

couH  h/^r^^H  ̂ "  performed  experiments  which  showed  that  sunstroke could  be  produced  m  animals  as  readily  as  in  man  by  artificial  or  natural  heat 
aft?r  H  ^5".'=^^']°.^  ̂ ^""^  ̂"^^^^^         place  from  asphyxia,  and  that 
ttel?,n  ̂ ^Vl^'f'^l  °^  ̂ ^^'^  "^'^^^l^s  ̂ as  due  to  the  coagulation  of 
hearTIf  th;  T       ̂""^^^^^  fT^l^  take  place  at  once  n  the iieart  if  the  temperature  of  the  body  reaches  11=;°  F    and  said  that-  h^V^T; 
sidered  It  to  be  the  cause  of  sudden  deaths  in  so  diers  in  baS     Further  h." 
insensibility  with  or  without  convulsions,  and  that  when  i  n°  F  was 

blood  and  that  ̂ hp  rr.T  ^^^^       poisons  were  generated  in  the 
svsteni  ̂ c  I  real  condition  was  the  heat  acting  upon  the  nervous 

o™  and  at7h^s.^*.T-^''^^  ̂ Y'^  -^^P^*^  metabolism^ which  used  up 

^''^^^LTi^^t^:^^'^^^^^^  causing  asphyxia.  Bu? 
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1.  Acute  meningitis  or  phrenitis,  due  to  exposure  to  the  sun,  in  which  he 
disbelieved. 

2.  Heat  exhaustion,  due  to  working  in  a  heated  atmosphere,  which  he  said 
did  not  differ  from  acute  exhaustion  due  to  other  causes,  and  therefore  was 
not  true  sunstroke. 

In  1879  Jacubash  classified  heat  accidents  into  :  (i)  sunstroke  due  to  the 
action  of  the  sun  on  the  body,  when  the  temperature  may  reach  113°  to 
115°  F.  (45°  to  46°  C.)  ;  (2)  heat-stroke,  due  to  exertion,  and  often  seen  in 
marching  troops  in  the  Temperate  Zone  ;  (3)  thermic  fever,  which  he  considered 
to  be  the  true  heat-stroke  of  the  tropics,  due  to  accumulation  of  heat  in  the 
human  body  in  consequence  of  high  atmospheric  temperatures  without 
exposure  to  the  sun  or  muscular  exercise. 

Dony  (1884)  considered  that  there  were  two  main  conditions  :  (i)  sunstroke, 

due  to  the  sun's  rays  acting  upon  the  cranium  and  brain,  only  without  very 
great  rise  of  temperature  ;  and  (2)  heat-stroke,  due  to  intense  heat  acting  on 
the  whole  body  and  after  certain  prodromes,  resulting  in  a  rapid  rise  of 
temperature  to  a  great  height. 

In  1893  Saquel  classified  the  diseases  into  (i)  sunstroke,  meaning  the  erythema 

due  to  the  srm's  rays  ;  and  (2)  insolation,  meaning  the  action  of  the  sun  on 
the  nervous  system,  producing  either  congestion  (mild  form  in  the  Temperate 
Zone)  or  meningitis  and  encephalitis  (severe  form  in  the  tropics)  ;  (3)  heat- 

stroke ;  and  (4)  thermopeliosis,  a  combination  of  insolation  and  heat-stroke. 
In  1898  Sambon  defined  heat  exhaustion  as  an  ordinary  syncope,  while  he 

considers  that  under  the  term  '  sunstroke  '  there  is  confounded  an  infectious 
fever  which  he  calls  '  siriasis,'  due  to  some  micro-organism  as  yet  not  defined. 

In  the  period  1898- 1907  Sir  Patrick  Manson,  in  his  book  on  tropical  diseases, 
recognizes  three  conditions  :  (i)  heat  exhaustion — sudden  cardiac  failure  or 
fainting,  brought  about  by  exposure  to  high  atmospheric  temperature  ; 
(2)  siriasis,  an  acute  disease  developing  in  the  presence  of  high  atmospheric 
temperature,  and  characterized  by  sudden  incidence  of  hjrperpyrexia,  coma  ; 

and  (3)  sun  traumatism,  or  direct  action  of  the  sun's  rays  on  the  tissue,  causing either  sudden  death  or  a  febrile  condition. 

In  1905  Van  Brero,  in  Mense's  '  Handbuch  der  Tropenkiankheiten,'  recog- 
nizes (i)  heat  exhaustion,  due  to  excessive  heat  from  the  sun  or  other  source  ; 

and  (2)  sun  traumatism,  caused  by  the  direct  action  of  the  sun's  rays. 
In  1907  Sir  Joseph  Fayrer,  in  Allbutt  and  Rolleston's  '  System,"  recognizes 

(i)  a  state  of  exhaustion  leading  to  syncope,  and  (2)  an  overheating  of  the 
nervous  centres,  blood,  and  tissues,  leading  to  thermic  fever. 

In  1908  Brook  defines  diathermasia  as  the  efiEect  of  heat  on  the  thermotaxic 

mechanism,  and  phoebism,  a  kind  of  shock  due  to  the  actinic  rays  from  the  sun. 

It  will  thus  be  seen  that  authorities  in  general  recognize  the 

action  of  heat  and  the  action  of  sun's  rays  as  being  separate,  and, 
further,  that  heat  may  produce  a  syncopal  condition  or  fever, 

while  the  sun's  rays  may  also  cause  syncope  and  fever.  Some 

few,  including  especially  Sambon,  suspect  the  presence  of  an 

acute  specific  fever  as  being  concealed  in  the  diseases  above  men- 

tioned. Others,  again,  consider  the  symptoms  to  be  toxic  in  origin, 

so  that  there  are  four  theories  :  (i)  caloric  ;  (2)  actinic  ;  (3)  microbic  ; 

(4)  toxic.  Whatever  the  aetiology  may  be,  we  distinguish  two  chnical 
entities — viz.,  Heat-Siroke  and  Heat  Syncope. 

HEAT-STROKE  (THERMIC  FEVER). 

Synonyms— Sunstroke,  sun  traumatism,  insolation,  siriasis  (not 

Sambon's  siriasis).  French:  Coup  de  Chaleur,  Coup  de  Soleil. 

German:  Hitzschlag,  Sonnenstich.    Italian:  Colpo  di  Sole. 
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Definition. — Heat-stroke  is  caused  by  a  high  air  temperature, 
especially  when  associated  with  marked  humidity,  and  is  charac- 

terized by  high  fever  and  often  extreme  pulmonary  congestion, convulsions,  coma,  and  death. 

This  is  the  form  of  sunstroke  and  heat-stroke  which  we  have 
commonly  met  with  in  the  tropics. 

Climatology —The  tropics  are  the  principal  seat  of  the  complaint, and  of  these  India  appears  to  be  the  most  important,  and  in  it  the 
Punjab,  Sind,  and  the  North- West  Provinces  are  the  worst,  as  can 
be  judged  by  a  reference  to  their  climatology. 

In  Ceylon  sunstroke  is  said  to  be  .much  less  common  than  in  India 
Thus^m  1903,  accordmg  to  Sir  Joseph  Fayrer,  in  statistics  given  to 
him  by  Surgeon-General  Sir  A.  Keogh,  there  were  303  cases  in  India among  the  European  troops,  with  53  deaths  ;  and  in  Ceylon  11  with 
2  deaths  the  total  for  the  British  Army  for  that  year  being  385'cases and  61  deaths.  

o  j  j 

In  Asia  it  is  well  known  in  the  Red  Sea,  the  Persian  Gulf, Burma,  the  Straits  Settlements,  South  China,  and  Cochin  China. 
In  Africa  it  is  met  with  m  all  parts  of  the  tropical  region.    It  is common  m  Mauritius,  and  is  also  well  known  in  the  United  States 
Wh  A  Brunswick,  and  the  West  Indies.  In 

inlTmZr  been  recognized,  and  in  Europe 

^^^Z^""^'  -  ̂ ^^^
  there~h^ 

The  disease  stands  in  direct  relationship  to  heat-waves  as  has 

clfmTtes  ''"S"""' '^<=t       kno™  in  te„,perate 
^tioIogy.-^The  causation  of  the  disease  is  th^  r.(  \.-  u  ■ 

met^'lse^t^r^^^l^^^cTif  s'tm  ̂ ^'^  ̂ ^'^  thermo- 
air  moving  at  the  rate  of  tL  f  .  /  °'  ̂°  93°  F.  (34-4°  C.)  in 78°  F  (2^  f°rM  fiff  ^^^^  51  metres)  per  m  nute  or  to 

^nd  th?  empe  atrVS^Xe  L  P-^^o/og^-l  effects  appefr 
note  that  the  temperat u^p  o^i^k^^^^^     ̂ °  °f  interest  to 

height  with  a  gXatrosnhe^^^^^^^^  "^^"^  *°  ̂  ̂̂ ^tain 

stationary,  in  Haldane'T  exper        "  '"^ 
measure  this  corresponded  wfth^h^  f  T  ""'""'^  '  ̂"^^  some 

Thus,  with  reference  In  f  hi      ?  ,  temperature  of  the  air. reterence  to  the  rectal  temperature,  which  is  the  best 
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Sl'"wettu\b\f8a°'tn'^^^^^  ^^^^^"^  that 
7n  n^lo^  ̂       J  ^0°  F.  the  rise  was  i°  to  1-4°  F.  (o-'^° to  0  75  C.)  per  hour  ;  at  about  94°  F.  (34.4°  C.)  it  was  2°  F  (i-r°C\ 

?X-      ̂ ^^X      ̂t^^^  ̂bout  4°  F  P  c.)  plr  hou;^ If  this  condition  can  be  induced  in  healthy  persons  at  rest 
England,  it  does  not  seem  impossible  or  improblb^e  that  lower  tem- peratures may  act  as  vigorously  or  more  vigorously  upon  Euro- peans m  the  ropics  or  elsewhere,  especially  if  lining  under  JonduLs of  poor  bodily  health  and  bad  sanitation,  or  if  they  are  imToS 
clad  or  exhausted  mentally  or  physically.  improperly 
The  fact  that  new-comers  are  more  apt  to  suffer  than  old  residents 

.  W  f  J.P;5^  T  ̂"..^^Perimental  basis  by  Rosenthal,  who  has  shown that  a  kind  of  active  immunity  to  heat  can  be  established  by  re- peated exposure  of  an  animal  to  a  temperature  lower  than  that  which 
would  have  been  fatal.    These  animals,  when  subsequently  exposed to  a  very  high  temperature,  do  show  symptoms,  but  they  are  less 
marked,  the  rise  m  temperature  is  not  so  high,  the  respirations 

-f  1,     i'^'l^^  rf  ̂?  accelerated,  and  the  general  distress  less. 
1  he  effect  of  clothing,  load,  and  exercise  has  been  calculated  by 

Zurtz  and  bchomberg,  who  estimate  that  a  resting  soldier  weighing 
70  kilogrammes  produces  from  1-2  to  1-3  calories  per  minute  •  and 
when  marchmg,  with  a  load  of  31  kilogrammes,  produces' 7-73 calories  per  minute,  which  will  raise  the  temperature  of  the  body I  Cm  87  minutes.    Under  ordinary  circumstances  the  soldier  is 
not  affected,  but  if  he  is  wearing  thick,  tight-fitting  uniform  (espe- 

cially in  the  old  days  of  stocks),  with  a  tight  belt  and  knapsack 
with  cross-belts,  and  is  at  the  same  time  marching  in  close  formation (when  the  air  must  certainly  be  impure  from  carbon  dioxide  and 
dust)  under  a  tropical  sun,  it  is  obvious  that,  especially  if  there  is 
a  fairly  high  relative  humidity  in  the  atmosphere,  he  cannot  get  rid of  this  heat,  and  there  is  bound  to  be  either  thermic  fever  or  heat 
35nicope  in  a  certain  number  of  cases. 

Predisposing  Causes— Heat-stroke  is,  if  anything,  more  common 
among  children  than  adults,  but  it  is  very  liable  to  be  mistaken  for 
other  diseases.  It  is  more  common  among  men  than  women,  owing 
to  the  greater  exposure  of  the  former.  Among  men  it  is  principally 
found  in  stokers,  and  in  soldiers  during  exhausting  marches.  Among 
soldiers  the  classical  instance  often  quoted  is  the  account  of  the 
march  of  the  43rd  Regiment  in  the  Indian  Mutiny  for  over  1,100 
miles,  mostly  across  the  plains  of  India,  in  the  hottest  weather. 
The  men  remained  quite  well  for  969  miles,  when  they  became 

exhausted,  and  even  emaciated  ;  but  in  the  narrow  Kowri  of  the 
Bisramgunge  Ghat,  when  the  temperature  in  the  tents  ranged  from 

115°  to  127°  F.  in  the  day,  and  on  one  occasion  was  105°  F.  at 
midnight,  they  suffered  severely,  and  two  officers  and  eleven  men 

died  in  four  days,  and  later  on  seven  more  died  in  three  days. 
There  is  no  doubt  that  exhaustion  and  unsuitable  clothing  were 

formerly  the  great  causes  of  the  frequency  of  attacks  of  heat-stroke 
in  the  army. 
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m  "  r  CioSs  ilE  is  a  great  predispos
ing  cause 

met  witli  m  i^"-     1";  °    ,  ;   condition  ;  in  India  tlie  hot  wind 

Z  St ' tC°ch"d?SdedW  the  natives    
Of  all  predisposing 

"SoS-fuSingr'rors
r^rr^ Patnology.    iuuuug  ii  +v,prp  irp  pvneriments  to  euicle  us. 

fatal  to  annuals  ̂   ̂^^-K;^of  t^L 

lolrchante  being  ch^^^^^^^^^^
^  the  nerve  cells,  therefore  high 

Sv  temperature  may  cause  acu
te  serious  nerve-cell  changes. 

SthTefect  of  hi^  fnternal  tempe
rature  has  been  further  mvesti- 

gated  by  Hall  burton  and  Mott,  who  have 
 shown  that  a  tempej^  ure 

77°  C  (117°  F.)  is  the  coagulation  tempe
rature  of  neuroglobu  in 

while  Hewlett  had  previously  shown  t
hat  egg-white  wou  d  coagulate 

It  a  iS  lower  tLperature  than  us
ual  if  th^s  is  maintained  fo 

some  time  His  experiments  were  repea
ted  by  Halliburton  and  Mott 

on  cat's  brains,  and  they  found  that  at  4
2°  C.  (108°  F  )  the  neuro- 

globulin  would  separate  out,  but  not  at  l
ower  temperatures.  Cat  s 

brahis  kept  at  42°  to  43°  C.  for  three  
and  a  half  hours  showed 

chromatoTysis  in  the  nerve  cells.  They 
 therefore  came  to  the 

conclusion  that  a  coagulation  necrosis  takes  Pl^^^  l^^t^he^^^^^^^^f^^  ' 

due  to  the  coagulation  of  the  ceU  globuli
n,  and  that  when  this 

occurs  the  protoplasm  is  destroyed
.  . 

Our  own  observations  entirely  agree  with  t
hose  of  Marmesco, 

Mott  and  Halhburton.  Fig.  12  shows  a  nerv
e  cell  m  a  condition 

of  coagulation  necrosis  with  disappearance  of  t
he  Nissl  bodies  from 

a  case  of  sunstroke  in  which  no  pathogenic  micro-
organisms  could  be 

found  post  mortem.  It  appears  probable,  then,
  that  the  seat  of 

the  lesion  of  thermic  fever  is  in  the  cells  of  the  cereb
ro-spmal  nervous 

system,  and  particularly  those  of  the  medulla. 

Morbid  Anatomy.— The  body  retains  a  high  temperatu
re  for  some 

hours  after  death  ;  rigor  mortis  comes  on  quickly,  and  pa
sses  ott 

quickly,  and  decomposition,  on  account  of  the  high  atmo
spheric  and 

body  temperatures,  sets  in.  Lividity  is  weU  marked.
  The  blood 

is  dark,  fluid,  and  acid.  The  brain  and  membranes  are  c
ongested 

and  there  may  be  minute  hcemorrhages  in  the  white  matter,
  and 

marked  increase  of  fluid  under  the  membranes  and  m  the  ventric
les. 

Microscopically,  the  minute  vessels,  especially  of  the  medulla,
  are 

very  congested,  and  the  nerve  ceUs  show  coagulative 
 necrosis 

and  disappearance  of  the  Nissl  bodies,  together  with  a  swollen  and 

chromatolytic  condition  of  the  nucleus,  though  the  nucleolus  may 
remain  apparently  intact. 

The  organs  of  the  body  are  in  general  congested,  but  especially 

the  lungs,  which  appear  almost  black.    The  heart  is  often  in  a  state 
of  marked  rigor  mortis. 

Symptomatology. — Sometimes  the  symptoms  come  on  suddenly  ; 9 



c^.pS:  if^S^C-  -  P^^^^         The  patient  often' 
^gether  with  hcadthe  andTrows  n.  ̂ ^P-^^iahy  in  the  legs 

Longmore  lays  stress  on  a  reTuenf '  ̂   ̂^'^^^imes  of  nausea! 
prodromal  sign  of  importance  becan^P  xnicturate  as  a 

M 

Fig.  I6.-NERVE  Cells  from  the  Medulla  of  a  Case  of  Heat-Stroke SHOWING  ChroMATOLYSIS.  STROKE. 
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weaker  until  the  patient  dies  of  as
phyxia  after  an  iUness  varying 

^X:hryTtrtd:!^JlaTe!%e  tempera 

rris  s  tirrSpirationsbecomequieter
.thepulseslows  there isacntK 

d  cha  g^^  and  the  patient  fall
s  asleep  to  awaken  much  better. 

In  some  cases  the  course  of  the  fever  is  much  lon
ger  (see  Fig  13), 

la.l?ng  eight  to  ten  days.  Possibly  this  
is  due  to  secondary  mfection 

with  intestinal  bacteria.  The  patient  remai
ns  very  susceptible  to 

hi-h  atmospheric  temperatures  for  a  long  time  a
fter  recovery..  _ 

Diagnosis.-Heat-stroke  must  be  diagnos
ed  from  pernicious 

malaria  by  the  absence  of  parasites  in  t
he  blood  ;  from  cerebro- 

-piG   17 —Temperature-Chart  of  a  Case  of  Heat-Stroke  in  a  Stoker 

WHILE   working   IN    THE   ENGINE-ROOM     OF    A    StEAMER   IN  COLOMBO Harbour. 

Temperature  103°  F.  tliree  hours  after  the  onset. 

spinal  fever  by  the  absence  of  Kernig's  sign,  and  absence  of  con- tracture of  the  muscles  of  the  neck.  The  high  temperature  should 

enable  it  to  be  differentiated  from  alcohohc  or  renal  coma,  as  well 

as  from  apoplexy  and  epilepsy  (in  both  of  which  the  temperature 

may  be  shghtly  raised) . 

Prognosis. — The  death-rate  varies,  as  a  rule,  between  15  per  cent, 

and  25  per  cent.,  but  it  may  be  as  high  as  51  per  cent,  at  times. 

The  prognosis  is  therefore  always  serious,  and  becomes  worse  if 

cyanosis  or  convulsions  appear. 

Treatment. — ^Loosen  the  clothing  at  once,  and  remove  the  patient 

to  as  cool  a  place  as  can  be  found,  and  take  off  his  clothes,  and,  if 



"p,^.J'™  a  large  inUiaru.her  .heet,  ■ over  the  body,  and  at  tliP  in,f  r  ""''"^  P'^ces  of  ice  are  rubbed 

Thec„Uldot^cL„"ay4obe:  Si  Zith,?  'fTT     '"'^'"•"^  ™ 

can  be  chilled  by  dissolving  n  f.,/r  t^^e  ordinary  water 

water,  squeezing  the  uTce  ifsoni  I  n  ̂^^^^^^  ^  '^^th  of 
quantity  of  vinegar  and  a  if?  p  .     ?  ^"'^  then  adding  a 

patient  with  this^mixTure  ̂ ^^"de-Cologne,  and  sponging  the 

tempLtre^WS  b^^^LXlfw'atLr^rf '\^^"^T^^^^^ 
recfum  to  about  101-6^  F  sponLrnn^^^^^^^^^    .    '^^''^      ̂ ^"^  the 
covered  up  with  blankets    ̂   ̂   stopped,  and  the  patient 

the'coM  ippEcIt^onl  sSouldTstr^'  ̂   ^°"^P-  -ts  in, 
applied  as^^escri^d  Heat^S^^^^^^^^  ^^"^^  be 
any  case  be  carefully  watched  and  ice^olS  P^*^'"*  ̂ ^^^^  in 
be  resorted  to  again  and  Sin  til        .    'P°^g^"g'  or  both,  must 

If  the  fever  is^not  i^ducirbv^h^^  '^^^^^"^  down, 
bounding,  the  body  c;anosed  and  the  h'e^  ̂''''V-^"^  P"^^^ 
the  median  basihc  vein  ir,f.f     .       a  ^^^lon  embarrassed, 

but  if  little  or  nrbro'Sm  s  PtTen 

may  be  administered    '""^^^^^^^"^     chloroform  and  oxygen  mixed 

The  room  in  which  the  patient  is  lying  must  be  kept  as  cool  as 
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•Ki  u.r  nnnkahs  and  large  blocks  of  
ice  placed  in  baths  and  it 

Srif  ilso^n^^^^^^  
well  protected  fron.  the  sun-s 

 rays, 

and  also  from  tl.e  glare  of  el^^^^^^^^^^^^^^ 

forl'Slr  tl^errLTrtl"
;&  if  possible,  go  on  leave 

*°pVnStS-Prophylaxis  consists  in  pro
tecting  the  head  and 

'  nTny'of  the  prodromata  are  noticed  the  
person  should  be  put 

on  the  sick-hst  and  treated  as  though
  he  were  ill.  He  shouia  oe 

kept  n  T  ool  shaded  room  ;  the  bowel
s  should  be  reely  opened,  and 

ool  Applications  applied- to  the  head.  The  diet  sh^^^^^^^^ 

without  alcohol,  and,  when  better,  th
e  patient  should  be  extremely 

careful  not  to  expose  himself  m  any  way. 

HEAT  SYNCOPE. 

Svnonyms— Heat  exhaustion,  Prostratio
  Therrnica. 

Defii5tion.-Heat  exhaustion  is  a  condition  of  syncope  broug^^^ 

about  by  the  action  of  high  air  temperatures,  
especially  if  associated 

with  a  considerable  atmospheric  humidity,  up
on  persons  whose 

bodily  health  or  conditions  are  abnormal. 

Climatology.-The  climatology  is  the  same
  as  for  thermic  fever 

/Etiology.— Two  distinct  factors  are  necess
ary  for  the  develop- 

ment of  this  condition  :— 

1.  High  wet-bulb  temperatures. 

2.  Abnormal  bodily  health  or  conditions. 

The  first  factor  has  been  sufficiently  explained,  but  a  wor
d  or  two 

about  the  second  is  necessary.  The  second  factor  consi
sts  of  any 

organic  disease  or  chronic  alcohohsm,  especially  the  
latter,  whicli 

is  apt  to  cause  fatty  infiltration  and  degeneration  of  the
  heart  wall, 

thus  allowing  dilatation  of  the  organ  under  the  stress  of  h
igh  air 

temperature.  ,    ,  •  ^  1. 

This  second  factor  also  includes  unsuitable  clothing  and  t
oo 

violent  exercise,  which  under  high  wet-bulb  temperatures  are  e
spe- 

ciaUy  liable  to  induce  sjmcope. 

But  alcohol  is  by  far  the  most  important  predisposing  cause,  and 

accounts  for  the  difference  in  mortality  of  expeditions  m  which 

soldiers  are  allowed  to  drink  it,  and  those  in  which  they  are  not. 

Morbid  Anatomy.— As  was  shown  by  Pfeiffer  in  185 1,  the  heart 

may  be  flaccid  and  very  much  softened,  and  full  of  blood,  especially 

on  the  right  side,  but  apart  from  this  there  is  little  morbid  change. 



soft,  his  pupils  dilate,  and  his  sHn  Tc  P^^^^  small  and 
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CHAPTER  VII 

SOME  TROPICAL  
TRAUMATISMS 

ZZIL    tiieTelachii  •  Man-Traumatisms
  due  to  physical  agencies: 

Remarks.-In  the  Tropics  many  accidents  and  injuries  oc^^^^^^ 

are  but  rarelv  met  with  in  temperate  
chmates.  These  acciclents 

and  i^Kxries  may  be  divided  int
o  two  categones-traumatisms 

blgSHbout  b^y  ammal  agenaes.  and  
those  due  o  p^xysica 

agencies.  Under  the  first  headmg  come  hose  ̂
^^^f  ̂  by  tl  e  bi  es 

or  maulin^s  of  wild  and  domestic  annuals,
  as  well  as  the  mjunes 

caused  bv  man's  bite.  In  the  second  di
vision  are  grouped  various 

aSents'cTused  by  electric  fans  by  the  f
all  of  heavy  f™ts  from 

trees  by  hghtning,  and,  lastly,  the  pecu
liar  deformity  of  the  foot 

in  high^:lass  Chinese  women  brought  about  
by  bandaging  the  feet 

of  vouns;  female  children.  .  ■  i  u„ 

There  are,  of  course,  many  other  trauma
tisms  which  might  be 

worthy  of  note,  but  they  are  either  too  rarely 
 met  with,  or  else  they 

are  too  well  known  in  the  Temperate  Zone  t
o  require  notice  here 

It  will  be  observed  that  we  make  a  distin
ction  between  the 

physical  injury  caused  by  the  bite  of  one  
of  the  larger  ammals  and 

the  chemical  injury  caused  by  a  venomous  amma
l,  and  we  do  this 

advisedly,  while  fully  recognizing  that  the  for
mer  may  introduce 

septic  toxins,  sometimes  in  large  amount,  as  well  as
  germs  into  the 

wounds  so  produced. 

TRAUMATISMS  BROUGHT  ABOUT  BY  ANIMAL  A
GENCIES. 

Traumatisms  caused  by  the  Larger  Carnivora.— The
  word  '  trau- 

matism '  is  peculiarly  suitable  for  this  nomenclature,  as  it  is  derived 

from-  the  Greek  words  r^ar/xa  (a  wound)  and  di]piov  (a  wild  ammal). 

The  synonyms  are  Morsus  and  Rostro  et  Unguibu
s  dilacera- 

tio  (Latin);    Sf/y/>ta,  87%is,  Stao-Trarr/xos;  KaTTtn?,  crTrapay/xo?^  (Greek
), 

Morsures,  Dechiremcnts  musculaires,  Dilaccrations,  Depcccme
nt 

des  chairs,   Myalgies  traumatherigenes    (French).     Under  the 
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refS  es°pedaTlvT'/r^-'  ̂ ^^^^^^  by  the  larger  C  ■ 

-in  tile  I^elidae  are  Feli\  i^n  ̂   ■ 

tni^^/T  Linn^,t  hlbi4rA™a-  PT  A/rica  and 

SouthA  habitat  Africa  '      ̂"'''''"Linnaus,  habitat 
South  Araenca  ;  F.  pardalis  Lm„sus  habitat  S™,^'!"*"?'  ''^Wtat 

cats  have  a  genera,  dental  for,.u,a  3.  t '3! 'r'.' ^hese 

for  tlie  whole  mouth   whirl,  ■  ^'  i' 8'™g  thirty  teeth 

car„assiaUeetheapableof  pSd"ii".t  P^^"  typ^s  of 
an-mals  feed  not  merely  on  t^,f,"'?"«'5'^'=^»«  lacerations 

recently  slain,  but  also  on  Hs  boc/v  „,         "'"^  "hieh  they  have 
Their  maws  and  claws  therefo^^K        ''"y      =«>  after  its  death 
■nfectedwithmicro-o^anisms  anri  ̂'"T"  .'==<«'idingly  fou  bei„„ 
danger  of  septic  intoxi?S  and  fnf  'J  ""1  h«ince  thi  great 

Tfro'th''  1      -j»ries  i„fl'cw '™ri-d'y  i-crfaSs 

Their  dental  formula  'is  /  T"' 

aSlTcS  tS  'tSi^^atroV-'-^r-^'  *C!h:r 

claws,  however,  may  produce  IIZ  '  ̂̂ '^'^  °^  ̂^e  Fdid^^  The? 
matic  and  of  a  septic  n^atut  °f  both  a  W ine  importance  of  the  septicitv  nf  +t. 

■Wru'f-  ^^^^  earliest  tt^es  forln  Tl^^.^.^f  ̂ ^11 
De  Medicma  '  Celsus  remarks  .        ̂ ^*b  book  of  his 

apes    dogs,  and  ferociouT  anLTl     '  ?f,f" ̂   ^^^^^  °f  -en habet  quoddam  virus,'  and  on  JhTs  K^'^'iS  ̂ ^^^^^  fere  morsus 
statement  has  been  quoted  a  Jain  fnS  "''^  treatment.  This 

have  passed  since  til  da^T  celsu  -T"  ^^"^"^es  whic 
when  investigating  the  senous  iUnesV  produced  P"^'' by  the  peck  of  a  sparrow  inflicted  on  f^i'^^eed  in  a  young  lady  , 

to  t%?e  rc^LVoT;t;;°ds  inSr^tr  - persons  most  frequently  injured  're  h^.f  ̂^ese  animals,  but  the 
men  while  the  district  postmen  i^fun^lp  ' -^'^^^'^"'^  ̂ Po^ts- 
do  shepherds  and,  to  a  les  extent  h!  ̂  ^'^^^ 
extent  cultivators  and  vill?gers  i  vhi'fn  lo'T"\^^  ̂   ̂̂ "1  ̂ess 
jungle.  The  present  write?rhave  f  kn  P^^""'  ̂ be  bush  or 

under  unexpected  circun  SancL  dSL'?h°™^'''^  ̂ ^^'^  ̂ ""^^^Is 
mterior  of  Africa;  but  the  risTwhich "n^^^^^^^^^  ̂ ^'^'^^  the 

.ang  of  porters  runs  is  -lativel^'^l^it^f^^S^^IJ^^^^^^ 
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ci.vht  1-nowledee  of  the  habits  of  these
  animals.  The  most  danger- 

ous regi"ontt?^^^^^  through  is  tall  grass
,  as  the  hunter  or  traveller 

and  the  wild  beast  may  meet  sudd
enly,  and  it  is  here  that  an 

accident  is  more  likely  to  occur  than
  in  more  open  scrub  country 

In^her  prevalent  cause  of  accidents 
 is  the  beating  by  means  of 

men  on  fSot  of  jungle  or  bush  into  
which  a  wounded  animal  has 

reheated  The  especially  dangerou
s  animal  under  such  circum- 

stances is  the  tiger,  and  as  eminent  an  autho
rity  as  Sir  Samuel 

Raker  has  especially  drawn  attention  to 
 this  fact,  and  has  stated 

fhat  f  no  eS^W^^^^^^  then  a  her
d  of  buffaloes  should 

be  driven  through  the  jungle,  as  they  wil
l  quiddy  dislodge  he 

tiger  The  possible  presence  in  the  vicimt
y  of  the  mate  of  the 

attacked  animal  should  always  be  borne  in 
 mind  as  the  omission 

to  remember  this  simple  fact  has  often  led  to
  unpleasant  accidents 

The  physical  signs  and  symptoms  produced
  by  these  bites  and 

mauls  may  be  divided  into  general  and  local.  W
ith  regard  to  the 

former,  immediately  after  being  bitten  or  maul
ed  the  victim,  it 

able  to  stand,  feels  giddy,  turns  pale,  becomes  u
nable  to  stand 

and  if  the  injury  is  at  all  severe,  quickly  passes  into 
 a  condition  ot 

shock  with  a  weak  pulse,  cold  extremities,  pinched  and  d
rawn  tace. 

and  weak  voice,  and  may  become  insensible,  which,  indee
d,  is  often 

his  condition  when  first  rescued  in  the  severer  cases.  As  a  ru
le  he 

remains  in  a  more  or  less  torpid  condition,  sleeping  day  and  night 

and  suffering  severely,  when  aroused,  from  thirst  and  pam.  _  All
 

these  symptoms  are  more  accentuated  in  Europeans  than  in 
 natives. 

Usually  reaction  sets  in  fairly  quickly,  the  temperature  rising 

to  101°  to  102°  F.  or  even  more,  while  the  pulse  is  generally  quick, 

ranging  about  110  to  120  beats  per  minute.  Usually  the  torpor 

continues  for  some  time,  but  dehrium  may  intervene.  The  mouth 

and  throat  continue  to  be  dry,  and  thirst  is  still  a  marked  symptom. 

Locally  the  injured  region  may  show  rends  and  tears  in  the  skin, 

lacerations  of  the  muscles,  tendons  exposed  and  torn,  vessels  and 

nerves  injured,  and  perhaps  torn  across,  with  more  or  less  hemor- 

rhage, bones  may  be  exposed,  bruised,  broken,  or  dislocated,  joints 

may  be  exposed,  opened,  and  injured.  Around  the  injured  regions 

the  parts  are  bluish  or  red  in  colour,  and  swollen,  and  quickly 
become  oedematous,  firm,  and  hot  to  the  touch. 

If  the  wounds  are  but  slight,  the  inflammation  may  remain  super- 
ficial, but  usually  the  great  danger  is  a  celluhtis  associated  with  pus 

formation  and  intermittent  fever.  A' more  serious  complication 

is  spreading  or  acute  traumatic  gangrene.  Later,  as  the  patient 

recovers,  there  is  the  hability  of  sinus  formation  and  of  stiffness  in 

joints. 

It  is  very  important  to  remember  that  malaria  can  occur  as  a 

comphcation,  and  that  therefore  some  of  the  intermittent  tempera- 
ture may  at  times  be  due  to  this  cause.  There  is  no  difficulty  with 

regard  to  the  diagnosis  as  a  rule,  as  there  is  generally  a  history  to 
be  obtained,  while  the  local  signs  are  sufficiently  indicative  of  the 
-condition,  but  the  prognosis  with  regard  to  even  slight  wounds 
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well  known  to  require  r?pet,tion  h,,,  ^''^"'n  too 

wound  with  wate},  evenfungrwat 'r  ™  n""«'' 
eavmg  the  poisons  from  the  fnimfr!  t'   .?  Preferable  to 

Weconsiderthatasn,anfi,s-ars4ica7j?^  thewonnd^ 

bandages,  etc.,  should  form  part  oHS  ̂ff,fi^°"/'''"'''S^"'''='=P»i«. 
and  that  antiseptics  should  b%  adr^ed  t„  ,T  °J  "'"'"y  sportsman, 
wound.  ^  °  °^  '0  the  water  used  to  wash  the 

thi'^n^^acte  fTo'pitff  tt  "  '??  ̂^^'^^  the  ti,ne must  be  at  once  attS    to  1°""  °'  '"'^'^'''"S 

and  syringed  with  warm  iodi°e  Mon  pT."^  thoroughly  washed 
tissue  may  be  removed  but  it  is  hett?;  ,  "  °'  '^"'"^  "  sloughing 

reatment  for  twenty-fouf hoursTf  po  'sMe  '"•"J^ '™  °P^««^? 
to  perform  anything  of  this  nature  iS  t?  '  "  dangerous 

exhibited  by  the  patient  ̂ heTarts  i^^^T^^'™  »' ^'""^k 'dually 

suture  if  necessary';  but  very  few  of  theSould  bT  '"f*}""'  ''^  » free  dramage  as  possible  allowed  p.  1°,  ,  inserted,  and  as 

antiseptic  cfressin^gs  must  b  c^  ried  out'"'Strte?a'""'''""y  '"^j"'"' 
always^  be  administered  with  the^L/of'-'^rt-en^S^-piTbi^ 

fret1nc^on?mu7tVe^Se^^;^tVa'';*  "=1"'^^  ̂   <1. 

tions,  or  Bier-s  treatment  mu"  be  fppHe"'""  ̂''^ 

ve^er,';te^'°?,?urbrp:a^^^^^ 

s.h'e;^:Siie^™^^^^^ 

ceaTerplasroper:ti?nr:re"«  -P*  infections  have 

left  by  t^he  destTc Srof  ̂ e  feues%H,e''°"       '^^^f  wounds 
may  be  required  to  prevent'^^inTs  from  b 

is  -sf^pti^y-^Tir s^3:in*rto''s-'^''f ™  p-^™* 

"'rt\';:tt^^^^^^^^^^^^^^^ 
soups,  and  mill  dTet-a  Hter  tVn  n  ^^^^^nption-broths, 

gradually  introdiiced  ^^^^P^t'''^  ̂ ''^^^  "^ay  be 
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nSmatSs'caused  by  the  Smaller  Carnivora  Unde^^^^^ 
heidine  come  the  travxmatisms  caused  

by  members  of  the  tamiiy 

CaS  of  which  Canis  Linn.us  the  wolf,  C^^^^ 

jackal  and  C  familiaris,  the  dog,  m
ay  be  quoted.  Their  general 

dental  formula  is  =  forty-two  teeth.    A  wolf  bite  resem
- 

bles that  of  the  larger'carnivora,  while  jacka
ls  fnerally  attack 

children,  inflicting  severe  wounds,  often  of  J.  ^^P,^^^^"^J^^^':\„ 

jackal  is  often  infected  with  hydrophobia,
  which  he  spreads  to  the 

village  dogs,  and  in  this  way  the  diseas
e  is  kept  up  m  tropicai 

countries.    There  can  be  no  doubt  that,      . 
 the  present  me 

hydrophobia  is  one  of  the  real  dangers  of  a 
 tropical  town  or  village 

where  a  large  number  of  pariah  dogs  are,  as 
 a  rule,  allowed  to  run 

freely  about  the  streets  and  make  themselv
es  as  objectionable  as 

they  hke.    The  result  is  that  a  number  of  chi
ldren  and  adults  are 

bitten  every  now  and  again,  and  are  compelle
d  to  seek  protection 

against  possible  infection  by  treatment  at  one
  of  the  now  numerous 

Pasteur  Institutes.    In  our  opinion,  some  attempt 
 should  be  made 

by  muzzhng  dogs  for  a  period  of  at  least  two
  years  throughout  a 

country,  and  the  destruction  of  all  dogs  not  so  prote
cted,  to  diminisn 

this  danger.    We  also  consider  that  the  destructio
n  of  all  ownerless 

dogs^'.e.,  dogs  without  a  collar  on  which  a  name 
 is  engraved— 

should  be  conducted  bv  a  systematic  organization. 

The  parasite  of  hydrophobia  is  described  in  Chapter  XVI 1.,  p.  440- 

One  of  the  most  important  forms  in  which  rabies  atta
cks  dogs 

is  that  called  '  dumb  rabies,'  in  which  the  lower  jaw  early  becomes
 

paralyzed  ;  this  is  a  form  often  overlooked  for  some  tim
e  by  non- 

medical people,  and  is  a  source  of  great  danger. 

Anyone  interested  in  this  subject  must,  however,  consult  a  book
 

on  general  medicine,  as  this  is  hardly  the  place  for  a  description
 

of  rabies. 

Traumatisms  caused  by  the  Ungulata.— Among  the  Herbivora
 

there  are  two  families  which  are  celebrated  for  vicious  attacks  upon 

man,  and  these  are  the  Camelidee  and  the  Bovidae. 

Camelus  bradrianus  Linnaeus  may  at  times  have  a  bad  temper, 

and  it  is  often  dangerous  for  a  stranger  to  approach  a  camel,  for 

bite  is,  as  a  rule,  a  serious  injury,  the  d"ep  tissues  being  crushed 

and  lacerated,  while  the  bones  may  be  crushed,  broken,  or  dis- 

located, and  tendons,  bursae,  and  joints  may  be  laid  bare  or  opened, 

and  last,  and  by  no  means  least,"  because  of  the  possibiUty  of  gan- 
grene and  severe  septic  infection.    The  bites  generally  occur  on 

the  upper  or  lower  hmb,  but  are  also  well  known  on  the  head  and 

face.    The  shock  from  such  severe  injuries  is  naturally  very  great, 

but  the  symptoms,  signs,  and  treatment  resemble  those  already 



.  ""TOPICAL  TRAUMATISMS mentioned  under  the  h  T 

nivora,  and  need  not  be  repeffed  <:^used  by  the  Car- 

^Hert^ntr'^  "'4 
 oTtL^^b^^/™""-''. 

^r^^^y^^^^^^^^^  become 
pets.  IS  a  serious  danger.    Thr  anim»T.  family 

^juries  to  in-ternal  organs  ™'  "^^'-^^'^^  and  wounds,  as  well  as 
The  Rhinoceri— j.„^,v,,^  . 

s?cZ
~ 

the  persons  m  their  huge  iaw;  an  J  dangerous,  seizing  the  boat 
shapeless  masses.    Thel  are  verv  n '""'^^^^  or  flesh  aid  bones  in  ?n 
stop  the  charge  of  one  of  these  brute.  -^"^  but  death  wm 
of  any  victim  they  catch  on  land      '      ̂ ^'^  ̂^^^  "i-^i^^ly  «tamp  tSe  hfe  out 

--^'^-rl^oU^^^^^  -th  in  tropical  jungles 
remains  of  perLns  who  have  been  os't  TnT^'^^^  '^^^  the parts  are  completely  destroyed  whi  p  thl  K  ^^e  soft 
;t  IS  impossible  to  say  wSer  the  unfnrt,  ^«  that 
killed  whether  they  met  S  an  acdden,  n    '  P'?^  "  ̂''^  °^  ̂ ^^^^ 
whether  the  pigs  ate  them  whilp^t  °\  ̂"^P^^  ̂ ^^t  their  way 

Severe  lac£-f ted  wouSis  can  Clw  T^I  t^''' 
enraged  boar.  "  """^  inflicted  by  the  tusks  of  an 

ProboscidaB. — The  elcDhantfl    e-     ̂   ■ 

their  victim  by  stampTnf  uponl^i^  x^;Srr'  'T^        "^'^^''^"^-usually  kill lacerated,  and  bruised,  wWle  bonS  a?e  h  ̂        l^^^'       ̂ ^bly  crushfd 
.eans  Of  their  trunks  and  a^St  suT^^^^^^^^^^ 

gaS^nSlig^trslre'L^J^fsta^^^^^^^  ReptiHa.-The  crocodiles, 

especially  to  nafivesfthiirb"  ~  'Th"  "  ̂^^P^^' dile   and  ■  alligator  '  arp  nf+«r.  ,/      ̂ "  "^^rs.    I  he  names  croco- 

but  this  is  by ̂ no  means  so     Some  '""'^  "^''^  ̂ ^^^^y^^. ' 
well  known-...,  in  Africa  th,^  ̂"^"^y?  ̂ Pf^^s  of  crocodile  are 

C.  C.  J..r:„l"^.t"ri''-xiey  Sss^a-S fon..dabIe  array  of  teeth,  expressed,  as  a  rule,  by  the  formula  4 
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Of  which  the  third  and  nujth  i^^^^^^^^  ̂ r^^l^^S^:^ others,  and  are  respective  y  lodged  beme^^^^  ^^^^ 
and  the  eighth  ̂ ncl  nuith  eeth  in  the  lo^^^  ^^^^ 
fourth  and  eleventh  tee     are  the  stro^  ̂^^^^^^^ 
crocodile  is  longer  than  ̂ f^,^^  °*  ;^f/''f       are  eight  well-known 

7'':p^:^uts:^A.  kgoncaus,  in  South  ̂ ^^I'A^—- 
l>i«\  in  North  America  ;  and  A.  

sinensis,  m  the  Yang-tse-Kiang. 

^  ThP  niuzzle  of  the  gavikl  is  very  long.     
The  two  species  of  im- 

poltair^e  Galls  Ihle.eU  of  J  Jva  
afad  Borneo  and  G.  .angeUcus 

of  the  Ganges.    The  latter  has  a  dental 
 formula      g  teeth. 

Another  important  anatomical  fea
ture  of  these  reptiles  is  the 

length  and  strength  of  the  tail,  by  me
ans  of  which  they  can  strike 

a  ifan  stanfng  on  the  low  bank  of 
 a  river  such  a  powerful  blow 

that  he  may  be  knocked  into  the  water.
 

Accidents  are  commonly  met  with  wh
ile  people  are  crossing 

streams  or  bathing  therein,  or  while  
women  are  washing  clothes 

or  mUng  vessels  with  water  at  a  river  or 
 lake.  Anyone  sitting  on 

a  steamer  or  other  craft  on  a  lake  or  river  wi
th  his  feet  hanging  over 

the  side,  or  leaning  over  with  his  hand  in  the 
 water,  simply  provides 

bait  for  any  crocodile  in  the  vicinity.  -,   ,  , 

L  a  rule,  if  the  victim  is  rescued,  it  is  found  
that  a  portion  of  a 

Umb  has  been  bitten  off,  but  we  have  met  with  
a  case  m  which  only 

a  large  portion  of  the  pectorahs  major  was  
removed,  in  this  case 

the  victim  attributed  his  escape  to  driving  hi
s  thumbs  into  the 

crocodile's  eyes.  The  wound  healed  excellently,  th
ough  of  course 

there  was  practically  no  pectorahs  major  left  on  th
e  side  m  question, 

and  in  its  place  an  area  of  scar  tissue.  Crocodile
  bites,  m  our  ex- 

perience, are  not  nearly  so  hable  to  septic  infecrion  as  the 
 bites  ot 

the  Carnivora.  ,  ..     t,    r    xu  4.  + 

Traumatisms  caused  by  the  Larger  Selachii.— By  far  
the  greatest 

number  of  sharks  hve  in  the  seas  of  warm  chmates,  and
  are  well 

known  because  of  the  great  danger  of  their  bite,  which
  is  often 

fatal.  The  greatest  risk  is  to  bathers  or  fishermen,  but  it
  is  a 

curious  fact  that  divers  for  pearis  appear  to  incur  httle  risk, 
 it  is 

probable  that  the  noise  of  the  large  number  of  people  employed  in 

this  work  frightens  the  sharks,  which  keep  away. 

.  Carcharias  gangeticus  was  for  a  number  of  years  a  source  of  great 

danger  to  the  crowds  at  the  bathing  ghats  of  Calcutta.  Sir  Joseph 

Fayrer  says  that  they  used  to  feed  upon  the  partially  burned  bodi
es 

which  were  formerly  thrown  into  the  river,  but  when  this  custom 

was  discontinued  they  began  to  attack  the  people  at  the  bathing 

•  ghats,  especiahy  in  the  months  of  April  and  May,  when  the  river 

contains  much  salt  water.  He  says  that  they  would  dash  into  the 

crowd  at  the  bathing  ghat  and  inflict  dangerous  and,  at  times, 

mortal  wounds,  though  they  seldom  were  able  to  get  away  with 

their  victim  because  of  the  numerous  people  at  tiic  ghat. 
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Of  shocfl^j^AU^Xt'  With  -^--^         the  efects torn  off,  or  with  la^^r^o^^^^^^^^^^ 
bone  may  or  n.ay  nofbe  expS  an?r'^''^  T""^^''  whicl  tS 
and  with  blood  drippinrfrom  fi.  '^y  t^^e  sharks'  teeth 

Usually  the  patienti^  ni  Ste  of  '""'^^''^      the  wound 

^         Sif^i:?-^^^^  ~  -th 

J^^S^^Sol^i^^^'  n  fS^rr^Tl^^^^  ̂ "  ̂   ̂ ours, to  heal  readily  if  the  patient  ^  avoided,  the  wounds  appear 

amputation  I  often  Sessa^y  ̂^^^  ̂^^^^h,  but  of  c^oS" 

quarrelTa^^.'  o^we^f  otno^^  °n  the  West  Coast  of  Af  "  • common  to  meet  "  *  uncommon  occurrence  andV+      of  Africa  m 

'"Si:"'  °° inese  wounds  were 

Foot  rr^'"''''''  ''''^  ^^^^CIES- 

children  b^anV       ii'^^^^^^^^^^^^  young  feinale China  some  1,400  years  afti  Con  ucii  tf  5'  ̂^"^  ̂ y^^ty  in 
reproduce  as  nearly  as  possible  a  rinh/'  '^^^  Probably  being  to 
result  of  pressureVthe  Xrt  ^  "tatter  of  fact  the 

neatly  and  tightly  applld  o  the  .ro"^^-  commonly  used, 
three  to  four  yeai^  is  tn  rin^  growing  feet  of  young  girls  a^ed 

of  a  pes  cavurS  "th^  ̂Se^'hrL'tS  ""'^^  thl^on'di^on two  toes  in  a  valgoid  posi^iin  ^  "^^^        the  inner 

and  thlTrK;::^^^^^^^^^       ̂   noted  that  it  is  very  short, 
of  the  foot  into  posterior  and  It    ̂  ̂"^'^^  ̂ ^^^^^^g  this  aspec 
portion  contains  the  os  cakis  whir^  ^he  posterior 

presents  a  very  dif¥erent  annVT?^    '  ^^'"^  ̂  
normal  foot.      ''''''^^"^  appearance  from  and  position  to  that  in  a 

thS^lrfpSon^at^^^^^^^^^^^^^  r-^'  -  -  of  the  opmion and  we  further  draw  attention  to^th  """'  ^^l^is, 
of  pressure  and  stress  as  rnn?.^  to  the  great  alteration  in  the  lines 

ThJ  anterior  portioTcoL  ̂   rPf'ttTo/^  ̂   "^^a^  ̂ -iS? 
foot,  so  that  the  dorsal  SStt  nLe^^^  small  toes  bent  under  the. 

selves  are  much  atrophied  ̂   Bv  ralnl,  .  'T^'^^^'  ^^^em- 
of  the  metatarsals  are  approx^im.tT 

first  toe  IS  only  compreL^eT ThrwI^Stf  ̂ ^^^^^^^^^^^^^  ,S 
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.11,  thP  nnsterior  aspect  of  the  os  c
alcis  and  by  the  distal 

SS^fr t^nd'of t^ofS
L^l  th/big  toe  .ay  be  only 

fashion  is  dying  a  natural  death
  under  the  influence  °f  ̂creased

 

wZe  IcUicatlon  and  common  s
ense  first  produced  among 

I  opean  wome  ,  and  by  tlrem  int
roduced  into  China  Naturally 

no  cure  can  be  effected  in  a  foot  whic
h  has  become  fully  deformed. 

^  LT<^hfninr-Thunderstorms  are  often  of  extreme  violence
  m  the  tropics, 

and  deatlffVom  Ughtning  stroke  is  much  commoner
  than  m  the  temperate 

zoii  but  tie  s  gnf  of  Hghtning  stroke  are  exactly  the
  same  as  those  usually 

recoMed  in  books  on  general  surgery,  and  need  not  b
e  repeated  here. 

Srlcal  Fans.-In  the  more  civihzed  tropical  towns
  it  is  common  to 

use  siS  l  movab  e,  quickly  running  electric  fans  in  ord
er  to  obtain  a  coohng 

breezr  These  are  brought  into  use  especially  in  the  bed
room  and  dressing- 

room  but  are  also  frequently  seen  in  the  dining-room,  and 
 sometimes  m  the 

of^c^:  Being  easily  movable,  they  are  apt  to  have  thei
r  position  shghtly 

altered  when  running  at  full  speed,  and  in  doing  this  quite  a
  number  of 

accidents  have  taken  place.  Sometimes  during  the  condition  bet
ween  sleeping 

and  waking,  people,  stretching  out  their  arms  while  still  m
  bed  catch  their 

fingers  in  the  fans.  The  most  common  traumatism  is  for  the  finge
rs  to  be 

caught  by  the  blades,  and  to  sustain  contused  and  lacerated  wo
unds,  the 

danger  of  which  is  tetanus,  as  the  blades  of  the  fan  are  generally  thi
ckly 

covered  with  the  dust  brought  by  the  current  of  air. 

Another  and  faf  less  serious  but  most  awkward  accident  sometimes  happens 

in  a  lady's  dressing-room.  The  fan  is  placed  on  or  near  the  dressing-table, 

and  is  so  arranged  that  the  back  of  the  fan  is  towards  the  person  at  the 

dressing-table.  The  current  of  air  passes  from  the  person  towards  the  back 

of  the  fan  If  the  lady  has  long  hair  and  is  dressing  it,  the  current  of  air 

may  carry  it  into  the  back  of  the  fan  and  between  the  blades,  which,  still 

revolving  causes  the  hair  to  be  twisted  into  a  tangle.  Usually  the  lady  or  her 
attendant  has  sufacient  nerve  to  switch  off  the  fan,  and  no  very  serious  injury 

is  done,  but  it  is  diflicult  to  extract  the  hair  from  the  tangle  in  the  fan. 
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CHEMICAL  CAUSES
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CHAPTER  VIII 

TROPICAL  INTOXIC
ATIONS-POISONS 

Classification  of  poisons-Poisons  used  criminally  Y^fj^^-:^^i^J^I>^^o7s 
accidentally  by  man-Poisons  used  

crimmally  against  cattle  Jr^oisons 
used  in  trial  by  ordeal— References. 

CLASSIFICATION  OF  POISONS. 

Thf  intoxications  of  the  tropics  are  nume
rous,  and  it  is  only  possible 

in  thi? wOTk  to  give  a  very  brief  glance  
at  the  more  important.  _ 

Thesr  poisons  may  be  classified  acc
ordmg  to  their  chemical 

nature  bJt  this  is  perhaps  not  so  conve
nient  as  to  arrange  them 

according  to  the  various  purposes  for  wh
ich  they  are  used,  mto:- 

1.  Poisons  used  criminally  against  man. 

2.  Poisons  taken  accidentally  by  man. 

3.  Poisons  used  criminally  against  cattle
. 

4.  Poisons  used  in  trial  by  ordeal. 

5.  Poisons  used  on  weapons. 

6.  Poisons  used  in  fishing  and  hunting. 

7.  Poisonous  trades. 
8.  Poisonous  foods. 

Only  the  first  four  will  be  treated  in  this  chapter. 

I.  POISONS  USED  CRIMINALLY  AGAINST 
 MAN. 

The  poisons  used  criminally  against  man  are  ve
ry  numerous, 

some  of  them  being  still  but  little  known. 

The  medical  practitioner  should  be  on  the  alert  t
o  detect  cases 

of  poisoning,  but  if  his  suspicions  are  aroused,  he 
 had  better  not 

attempt  to  conduct  the  chemical  investigation  himself
  unless  he  has 

had  a  mostunusual  and  complete  training  m  complex  organ
ic  analysis. 

I4S 
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lallr;:io\£  w^h  a  ,ood 

experience  indicates  that  hijjhlv  tr.3  .  r'^^^^  P^^'^"^-  ̂ ur 

equipped  laboratories,  suchTexisfin^^^^^^  ̂ "^^^'^^  ̂ ^^^  well- 
are  essentials  in  a  tropica  ?oSv  ̂ n/i^ ''"^ P^^s  of  India, 
for  criminal  investiga  ons  wTrh  ̂ ;.  ̂ ^^^  "merely 

eyes  are  opened  to  the  danm  St  aL  P^^Ple's 

Criminal  poisoning,  acSngt'&.^^f^^^^^^^^^^ as  frequent  in  India  as  in  Endand  and  nJni'f      1  ̂^"^  ̂ ^^s 
lent  in  Calcutta  than  in  En^d  WHh T  P^^^^" 
poisoning  in  the  tronirs  i?  ^       ̂''"^^"^^  statement  that 

of  the  opinion  thlT^Hs  morrrtleTaSt^  further,,  we  are' reason  being  that  in  Africa  onlv  the  f.flh  ^^e 
virulent  poitons  in  an  acSab/e  for^  ""^  ̂ ^^^  t°  Present 
mentary  knowledge  of  nnif  n!  '  "^^'^'^^^  P^^^O"^  ̂ ^ith  an  ele- 

that  the  drurSlv  i^seTforToiT"'^^  ̂ "       ̂ ^^t-        is  true 
probably  it  afoneS  L  East  cause  T^^^^^^^ 
as  all  the  organic  poisons  pul  to\"ethe"  "ut'^^er^^^^^ time  cause  inquiries  and  ar^  h,f„/     '  ^  ̂^"^^  ̂ ^^^  time  to 

used  in  difier^n  coun^rts  varv  a  rror  t"'  T'"™^°"-    ̂ he  poisons 

The  poisons  used  agSStS  "f.^M^iSr  A  ̂  Poisons,  and  B.  Organic  Poisons.  "i^iaed  into— A.  Inorganic 
A.  Inorganic  Poisons. 

The  most  common  inorganic  poisons  of  the  tropics  are 1.  Arsenic  m  some  form. 
2.  Perchloride  of  mercury. 
3-  Mineral  acids. 

4-  Powdered  glass  (this  is  reajly  a  mechanical  irritant) 

unuri!^though'rtlsaTd"tot  faWv^c'I^'"'^'  - dental  cases  f?om  usine  conDer  cn^Xi  <^'^"- 

infrequent  in  the  sar?„n°?^^'  AS„Trir:rn  ed"^^'^ 

.?'.s  poXedrihe  ess  hte^r&'r""''  ^"^"^ 

feature  is  acute  eastritk    rti  evident  post-mortem 

In  this  mucus  or  on  the  mucosa  the  minute  Dip?p^  of  LL  , 

found..    No  other  pathological  signs  nrd  be'^p    ent  ̂'^^^^^^^^^^^ ment  is  to  admmister  any  bulky  food  at  hand,  and  then,  if^vom  tW 
has  ceased,  to  give  an  emetic,  and  finally  a  laxative.  ̂ 0"^'t"ig 
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India  and  Ceylon. 

B.  Organic  Poisons. 

'"xheTouSgls  a  classification  of  the 
 most  important  according 

to  use  and  place  : — 

1.  Poisons  used  for  homicida
l  purposes.* 

Aconitum.    Several  species 

Strychnos.    Several  species 

Gloriosa  superba  Linnsus 

Cerbera  thevetia  Linnaeus 

Cerbera  odollam  Gartner 

Nerium  odorum  Soland 

Jatropha  curcas  Linn^us 
Paullinia  pinnata  Linnffius      \  gj-azil. 

Thevetia  ahovai  De  CandoUe  /         ,  ̂ 

MiUetiaseriaceaW.      _  Dutch  Indies. 

Barringtonia  speciosa  Linnseusj  pacific  Islands. 
Cerbera  lactaria  Hamilton  J 

Hyoscyamus  f alezlez  Coss  ] 

Oro  of  Sierra  Leone  (a  cactus)  [  West  Africa. Cleistanthus  coUina  Bentham  j 

Mehanthus    major    L.  ;  M.] 

comosus  ;   M.   minor  ;    M.  -  South  
Afnca. 

aregeana  ;  Morea  colhna  ] 

2.  Poisons  used  for  suicidal  purposes. 

Opium,  Papaver  somiiiferum  Linnaeus.  _ 

Nerium  odorum  Soland.     1     Gloriosa  superba 
 Lmnsus 

3.  Habit  Poisons. 

Opium.  I     Indian  hemp. 
Cocaine.  I  Kawa. 

4.  Poisons  used  for  purposes  of  infanticide. 

Opium,  Papaver  somniferum  Linnaeus. 

Calotropis  procera  R.  Brown. 

Tobacco  Nicotiana  labacum  L.,  and  other  species. 

5.  Poisons  used  for  procuring  abortion. 

A  large  number  of  poisons  are  used,  some  of  which  will  be mentioned  later. 

6.  Aphrodisiacs. 

Animal  substances  :  Coleoptera. 

Vegetal  substances  :  Pausinystalia  yohimba  Pierre,  Pau- 
sinystalia  trilhesii  Pierre. 

7.  Poisons  used  to  stupefy  with  intent  to  rob. 

Datura  fastuosa  L.         \        Cannabis  sativa  L. 

*  Poisoning  by  Viperine  Venom  is  described  in  Chapter  XIIT. 
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8.  Poisons  used  to  simulate  injuries. 
Plumbago  rosea  Linnaeus. 
Anacardium  occidentale  Linnaeus. 

CEYLON  PLANTS. 

By  the  kindness  of  Mr.  Drieberg,  we  are  able  to  give  the  following list  ol  Ceylon  plants  known  to  be  poisonous  to  men  and  cattle 
but  not  commonly  used  against  man: —  ' 

1.  Ammannia  baccifera  L. 

2.  Anamirta  paniculata  (A.  cocculus)  W.  and  A. 
3.  Arisaema  curvatum  Thw. 

4.  Chrozophora  plicata  A.  Jacs. 
5.  Croton  tiglium  L. 
6.  Diospyros  montana  Roxb. 

7.  Elaeodendron  glaucum  Pers, 
8.  Euphorbia  tirucalli  L. 

9.  Excoecaria  agallocha  L. 
10.  Datura  fastuosa  L. 

11.  Lagenaria  vulgaris  Ser. 
12.  Lasiosiphon  eriocephalus  Decne. 
13.  Lobeha  nicotiansefolia  Heyne. 
14.  Manihot  utihssima  Pohl. 

15.  Paspalum  scrobiculatum  L. 
16.  Plumbago  zeylanica  L. 

17.  Rauwolfia  serpentina  Benth. 
18.  Rhododendron  arboreum  Smith, 

ig.  Ricinus  communis  L. 
20.  Sapium  insigne. 

21.  Tylophora  fasciculata  Buch-Ham. 
22.  Withania  somnifera  Dunald. 

A  few  notes  may,  perhaps,  with  advantage  be  given  on  some  of 
these  poisons. 

I.  Homicide  — Aconite. — Aconite  (Ranunculaceae)  is  so  poisonous 

that  in  India  it  is  known  as  '  bish  '  or  '  bikh,'  which  means  '  the 

poison,'  which  generally  refers  to  AconiUim  ferox  Wall  (Himalayas), 
A.  napellus  L.  (Himalayas), ^4.  luridume  Aorte  (Sikkim),  A.  lycoctoniim 
L.  (Kashmir)  ;  whilst  A.  heterophylluni  Wall  and  A.  palmatum  Don. 
are  said  to  be  less  poisonous. 

The  root  is  the  principal  source  of  the  poison,  which,  however, 
also  exists  in  the  leaves  and  stem. 

Aconite  is  used  for  homicidal  purposes,  as  a  cattle  poison,  and 
may  at  times  be  taken  accidentally.  The  fatal  dose  is  said  to  be 
30  grains  of  the  root,  and  the  fatal  period  usually  three  to  six  hours. 

The  symptoms  are  tingling  of  the  lips,  tongue,  mouth,  and  fauces, 
followed  by  numbness  and  anaesthesia,  burning  pains  in  the  stomach, 
and  vomiting,  muscular  and  cardiac  weakness,  and  finally  death 

takes  place  from  failure  of  the  heart  or  respiration. 
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The  treatment  is  to  empty  the  sto
mach  by  a  stomach-pump  or 

i?r  Swed  bv  animal  charcoal  a
nd  stimulants.  Hypo- 

derrcally  a"an'd  :ther.  with  o
r  without  camphor,  may  be 

^'7kistanthus  coilina.-C.  colUna  (Euphorbiace
^e)  has  very  rarely 

been  u  ed  as  a  poison,  though  it
  has  been  mentioned  m  several 

books  When  so  used,  it  cluses  cramp
s  m  the  limbs,  purgmg, 

vnmitine  and  death  in  a  day  or  so. 

7Tefa  odollant.-C.  odollam  (Apocynace;
^)  is  a  very  common 

nlant  in  Ceylon,  and  is  similar  to  C  theve
Ha  Its  chemical  propei  ties 

have  not  yJt  been  properly  worked  out, 
 and  it  is  said  that  it  prob- 

Fig.  18. — Cerbera  odollam  Gartnek. 

ably'  contains  the  same  poisonous  principle  as  C.  thevetia— viz., 

thevetin.  The  symptoms  are  nearly  the  same — i.e.,  gastro-intes- 
tinal  irritation,  followed  by  cardiac  poisoning.  These  symptoms 
are  easily  mistaken  for  arsenical  poisoning.  The  treatment  is  the 
same  as  for  irritant  poisoning  in  general. 

Cerbera  thevetia.  —  C.  thevetia,  the  common  yellow  oleander  of 

India,  is  a  shrub  about  6  to  12  feet  in  height,  with  yellow,  bell- 
shaped  flowers  and  globular  green  fruit.  It  is  highly  poisonous, 
its  action  being  due  to  a  glucoside,  thevetin,  which  exists  in  the 
milky  juice  pervading  all  parts  of  the  plant.  It  is  supposed  that 
three  seeds  are  sufficient  to  kill  a  man  in  twelve  to  fifteen  hours, 

the  symptoms  being  gastro-intestinal  irritation,  headache,  dizziness, 
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and  pain  in  the  throat.    The  pulse  is  very  soft  and  slow-thirty  to forty  beats  a  minute-which  Windsor  says  is  characterist  c  later 

arcMur    TheT  -P^'^'-d  irregular.    
Death  results  from 

pSsoning  treatment  is  the  same  as  for  ordinary  irritant 
Dendrocalamus  strictus  Nees.— According  to  Ridley   the  fine 

rnW     ThPv'  ̂ ^^^fhs  are  used  in  M^aya  as  a  ̂̂echanfcal 
of  enteritis    ̂        administered  m  food,  and  cause  a  severe  form 

G/onosa  superba.~G  stiperba  (Liliace^e)  is  a  well-known  poison  in 

nntoi"  Ceylon  while  in  Burma  it  is  said  to  be  used  for  suicida" puiposes.    Its  active  principle,  superbine,  is  said  to  be  allied  to, 

Fig.  19. — Gloriosa  superua  Linn^^^us. 

— .  i 

or  identical  with,  the  scillitin  of  squills,  and  therefore  the  action  of 
G.  supeyha  is  not  unlike  that  of  squills.  The  symptoms,  which  may 
appear  m  half  an  hour,  are  retching,  violent  vomiting,  spasms,  with 
contortions  of  the  body  and  racking  pains,  with  short  intervals  of 
relief  from  time  to  time.  Death  may  take  place  in  four  hours.  The 
post-mortem  reveals  congestion  of  the  brain  and  membranes,  with 
extravasations  of  blood  ;  congestion  of  the  lungs,  liver,  and  kidneys; and  inflammation  of  the  mucous  membrane  of  the  stomach. 
The  treatment  is  that  for  irritant  poisoning  in  general,  and  as 

already  mentioned. 

Hyoscyainus  falezlez— The  Tuaregs  are  said  to  use  H,  falezlez  to kill  travellers. 



HOMICIDAL  POISON
S  '5' 

ofindif  has  a  seed  wh,ch  ,s  cal  ed  the   P'  „^  ̂ 
oil  can  be  expressed  whicli  IS  an  imi  nuvKine,  abdominal 

Tl«  symptoms  of  pojsonmg  a  e
  v«^ 

&teSr  xVe't'St
.  ge.t.ng  „d  of  as  much  of 

irip°o,roras  Lssjble  is  toH^V^XtlpTi'i"  f  Mel.anthus  are 

sa^^tw^rptotufbt  
g7^^^^^^^^^  the  

possibility  of 

"■SSS  flJe^^mSTa  poison  of 
 the  Dutch  Ind.es. 

causing  severe  diarrhoea,  coUapse
,  and  death. 

Morea  coUina  (Indacese).— 

M  collina,  the  wild  tulip  of 

South  Africa,  is  said  by  Grey  to 

have  been  used  by  a  Bush- 

woman  to  poison  a  number  of 

people,  two  of  whom  died. 

The  symptoms  were  severe 

vomiting  and  a  feeling  of  con- 
striction across  the  chest,  feeble 

and  intermitting  heart,  and  a 

tendency  to  coma  for  hours  be- 

fore death.     The  post-mortem 

showed  no  rigor  and  no  inflam- 
mation of  the  stomach.  The 

heart  musculature  was  flaccid, 

and  the  right  side  full  of  blood. 

Nerncm  odonmi. — N.  odorum 

(Apocynacete)  is  the  white 

oleander,  and  grows  commonly 

in  India,  where  it  is  a  well- 

known  poison.  It  is  rarely  used 

for  homicidal  purposes,  but  niore 

generally  for  suicide,  abortion, 
and  accidental  poisoning. 

The  root  is  the  portion  used, 

but  all  parts  are  poisonous.  The 

active  principles  are  neriodorin,  a  poweriul  cardia
c  poison  acting 

something  like  digitalis  ;  karabin,  a  cardiac  poison
,  with  also  a 

sti-ychnine-like  action  on  the  spinal  cord. 

The  symptoms  are  therefore  (i)  those  of  gastric  i
tritation— viz., 

vomiting,  pain  in  the  stomach,  frothing  at  the  mouth  fr
om  salivation, 

but,  as  a  rule,  without  diarrhoea  ;  (2)  cardiac  symptoms,  producmg
 

at  first  a  slow  pulse,  which  finally  becomes  quick  and  weak
— the 

respirations  are  rapid  from  the  first  ;  (3)  strychnine-like  symptoms 

of  twitching  of  the  muscles,  tetanic  spasms,  with  cramps  and, 
at  times,  lockjaw.  .        .  , 

Towards  the  end  the  patient  becomes  drowsy,  then  insensible, 

Fig.  20. — Nerium  odorum  Soi-And. 
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small  intestine,  while  the  large  mtestine  and  brain  are  normal 

slaves  rR/.t?f^  (Sapondace^)  is  said  by  Rho  to  be  used  by  negro Slaves  m  Biazil  to  poison  their  masters,  and  to  depend  upon  an alkaloid,  tmiboin,  for  its  action  ^        ̂   ̂  

J^ryc/^nos.-Strychnos   (Loganiacea^)   is  a  genus  with  several poisonous  species,  among  which  may  be  mentioned:- 
Strychnos  nux  vomica  L. 
Strychnos  ignatii  Berg. 
Strychnos  colubrina  L. 

Poisoning  by  the  alkaloid  strychnine  is  frequently  met  with  in India,  but  IS  usually  accidental.    The  symptoms  of  strychnine poisonmg  are  bitter  taste  in  the  mouth,  tetanic  spasms  0^^^! tonus,  risus  sardonicas,  and  death  from  asphyxia  or  cEse r  characteristic  post-mortem  appearances,  except  con^ 
gestion  of  the  bram  and  spinal  cord.    The  treatment  is  to  empty  ?he stomach  by  emetics,  and  to  administer  chloroform  or  chloral  hydrate 
and  when  asphyxia  threatens,  to  perform  artificial  respiration  ' Theveha  ahovat  (Apocyaneae).— T.  ahovai  is  allied  to  the  oleanders 
mentioned  above,  and  has  an  alkaloid,  thevetosin,  said  to  cause gastric  irritation  and  difficulty  of  breathing. 

Sabher  crepitans  Linnaeus,  also  named  Hura  crepitans  (Euphor- 
biaceae),  grows  in  the  Antilles,  and  has  been  imported  into  tropical 
Atrica.  its  fruit  is  purgative,  and  is  beheved  to  be  used  frequently  for criminal  purposes,  being  said  to  produce  violent  vomiting  and  purging 
with  tenesmus,  constriction  of  the  throat,  and  syncope.  Rufz  how- 

ever, has  thrown  doubt  on  the  possibility  of  its  really  being  the'cause ot  these  criminal  poisonings.  It  is  to  be  noted  that  the  same  symp- 
toms are  produced  by  Croton  tigliitm  Linuceus  (Euphorbiacese) 

which  IS  found  m  India,  Cochin  China,  tropical  America  and  Africa! 
bpigeha  anthelmta  Linnaeus  (Loganiaces)  has  the  reputation  of 

being  very  poisonous,  and  has  been  used  criminally  in  tropical America,  in  Brazil,  and  the  AntiUes,  where  it  is  still  used  as  an  anthel- 
mmthic.  _  It  IS  said  to  produce  somnolence,  convulsions,  and  death. 

2.  Suicide.— Of  all  the  poisons  used  for  suicidal  purposes,  opium IS  hy  far  the  most  usual,  though  Nerium  odor  urn,  Cerbera  odollam, 
and  Glortosa.  superba  are  also  at  times  employed,  the  former  especially 
by  women  in  India.  Rarer  poisons  are  Calotropis  procera,  Cerbera 
thevetia,  aconite,  prussic  acid,  and  veratrine  (meeta  bish).  The 
action  of  all  these  poisons  is  described  either  in  ordinary  works  on 
toxicology,  or  has  already  been  mentioned. 
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-  Habit  Poisons.— Apart  from  actual  suicide,  
certain  drugs  have 

a  distinctly  deleterious  effect  upon  human 
 beings  when  taken  for 

fonf  periods,  and  those  in  use  in  the  trop
ics  are  alcohol,  opmm 

cocaine,  Indian  hemp,  and  many  others.    T
he  effects  of  alcohol  are 

sufaciently  dealt  with  in  books  on  ordmary  med
icme,  and  need  not 

be  described  here*  ,    i  •„  MoIo^t 
opium  is  eaten  in  Persia,  India,  and  Africa,  and  smo

ked  m  Malay, 

Indo-China,  and  China,  but  for  the  latter  process 
 it  has  to  be 

specially  prepared.  On  the  Eastern  mind  opm
m  is  said  to  have 

two  possible  effects  :  either  it  produces  a  sense  of 
 absolute  blank, 

or  it  produces  fancy  dreams  and  visions.  The  e
ffects  of  chronic 

morphinism  are  loss  of  appetite,  emaciation,  and  ex
haustion,  and 

hence  inability  to  think  or  work. 

It  is,  however,  probable  that  the  effects  of  opium  are  not  as
  bad 

as  those  of  alcohol,  and,  used  in  moderation,  may  not  be  more  h
arm- 

ful than  the  use  of  tobacco. 

Cocaine  has  been  used  much  of  late  m  India  as  an  intoxicant 

or  stimulant  to  counteract  the  effects  of  opium.  Unfortunately, 

children  have  begun  to  habituaUy  use  the  drug.  The  cocaine  is 

chewed  with  betel  and  chunam  (slaked  lime),  and  produces  at  first 

loss  of  sensation  in  the  tongue  and  lips,  followed  by  dryness  of  the 

mouth  and  fauces.  The  temperature  does  not  rise,  but  the  pulse 

becomes  fuU  and  quick,  and  at  this  stage  the  inebriate  likes  to  be 

left  alone,  and  firmly  closes  his  lips  lest  the  sahva  should  flow  out. 

His  ears  become  hot  and  red,  his  cheeks  pale,  and  the  tip  of  his  nose 

cold.  Perspiration  breaks  out,  and  the  maximum  amount  of  the  so- 

called  hilarity  or  exaltation,  due  to  over-stimulation  of  the  nervous 

system,  now  appears,  but  is  speedily  followed  by  depression,  which 
induces  the  victim  to  take  another  dose.  The  teeth  and  tongue  of 

the  confirmed  cocaine-eater  turn  jet-black,  probably  due  to  some 

chemical  change  produced  by  the  action  of  lime  and  saliva  on 

cocaine.  Pernicious  symptoms  in  the  form  of  emaciation  accom- 

panied by  insomnia,  digestive  disturbance,  diarrhcea,  deafness, 
diminution  of  urine,  delusions  and  hallucinations,  and  even  at 
times  acute  mania,  may  appear. 

Indian  hemp  {Cannabis  saiiva)  is  used  in  India,  Arabia,  Persia, 
and  elsewhere  as  a  narcotic.  It  must  be  remembered  that  C.  sativa 

grown  in  India  has  quite  different  properties  from  the  same  plant 
grown  in  Europe.  In  India  there  are  four  varieties  sold  :  bhang, 
consisting  of  the  dried  leaves  and  stalks  reduced  to  a  powder  ;  ganja, 
the  flowering  tops  ;  charas,  the  resin  from  the  leaves  ;  and  majun,  a 
sweetmeat  prepared  with  hemp.  In  Central  Asia  the  resin  is  called 
haschisch. 

Its  action  on  man  is  first  to  produce  a  pleasurable  excitement, 
and  later  narcotism,  In  moderate  doses  it  temporarily  increases 
the  feeling  of  strength  and  power.    As  an  intoxicant  it  is  much 

*  Alcoholism,  which  is  on  the  increase,  may  be  caused  by  indigenous  forms 
of  stimulants,  such  as  arrack,  or,  more  dangerously,  by  imported  cheap 
whiskies,  gins,  and  rums,  which  greatly  deteriorate  native  races. 
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used,  being  eaten  or  smoked,  and  is  said  to  be  one  potent  cause  of msani  y  m  India.    Waddell  says  that  about  38-$  per  cent  0 Bengal  lunacy  can  be  traced  to  this  source.    It  is\sserted  to  be 
one  of  the  causes  of  the  strange  phenomenon  called  '  running  amok,' 

Nervous  System  ^^^^'^ 
 """^"^  "^^'"^'^^  °^ 

Kawa  is  an  intoxicating  drink  prepared  from  the  root  of  Pi-ber 
meihyshcum  Fovst.  (Piperace^),  which  grows  throughout  Polynesia Accordmg  to  Lewm,  kawa  contains  starch,  flour,  two  inactive 
substances— kawam  and  yangonin— and  2  per  cent,  of  resin,  which is  believed  to  be  the  active  principle.    But  this  resin,  by  treatment 
with  ether,  can  be  resolved  into  two  separate  substances,  one  of which  has  a  weak,  and  the  other  a  strong,  action  on  man.  The 
drmk  causes  a  feelmg  of  bien-etre,  but  too  much  has  an  evil  effect 
with  symptoms  of  inco-ordination  and  headache,  and  a  desire  for 
sleep,  and  may  induce  liver  disease,  dermatitis,  and  general  debihty. Taken  in  moderation,  it  is  said  to  be  harmless. 

Peyottl  (pellote)  is  a  narcotic  used  in  Mexico,  and  derived  from  the 
cactus  Anhalonium  leimnii  Henn.  It  causes  sleep  with  hallucinations. 

Species  of  Coriaria — C.  ruscifolia  L.,  the  poison-foot  of  New 
Zealand,  and  C.  myrtifolia  L.  (a  native  of  Europe) — are  considered 
to  be  intoxicant  or  poisonous,  according  to  the  dose.  The  symp- 

toms are  coma,  convulsions,  and  dilated  pupils.  From  C.  ruscifolia 
the  Maoris  are  said  to  prepare  a  wine  and  jelly. 

Pituri  (Duboisia  hopwoodi  F.  Mueller  [Solanaceas])  is  a  shrub  growing  in 
Australia  and  New  Caledonia.  In  the  former  it  is  found  in  the  neighbour- 

hood of  Carlo  or  Mungerebar  on  the  Upper  Mulligan,  and  from  this  in  scattered 
patches  eastwards.  At  Carlo  live  the  Ulaolinga  tribes,  from  whom  the  other 
tribes  purchase  the  Pituri  by  barter  with  spears,  boomerangs,  etc.  About  the 
beginning  of  March  the  Pituri  leaf  is  gathered,  and  is  sold  in  the  form  of  half- 
green,  half -yellow  tea  mixed  with  plenty  of  chips.  The  preparation  is  com- plex :  it  is  first  roasted  in  ashes,  then  wetted  with  water,  then  teased  with  the 
fingers,  and  all  larger  pieces  removed.  Then  leaves  of  a  species  of  wattle  or 
gidgeon  are  heated  over  a  fire  and  finally  burnt,  the  ashes  being  retained  and 
mixed  with  the  moist  Pituri  on  a  '  pituri  plate  ' — i.e.,  a  smooth  surface — and 
finally  manipulated  by  the  fingers  into  small  rolls,  2I  inches  long  by  |  inch 
thick.  These  rolls  are  chewed  by  the  natives,  and  are  in  great  demand  as  a 
narcotic.  Reserve  rolls  are  carried  at  the  top  of  the  ear.  The  AustraUan 
native  names  are  :  '  Maja  '  (Walookera),  'ne-em-pa'  (Yaroinga),  '  un-da-kor-a  ' 
(Undekerebina),  '  pl-tu-r! '  (UlaoUnga),  '  ti-rum-bol-a  '  (Karanga),  '  ta-rem- 
bo-la  '  (Pitta-Pitta),  '  moda  '  (Kalkadoon).  The  alkaloid  Piturine  is  identical with  Hyoscyamine. 

Other  Poisons. — In  Malacca  the  leaves  of  Mitragyna  sf>eciosaKori\\ 
(Rubiacea?)  are  said  to  be  used  in  place  of  opium.  From  the  leaves 
oiBassta  lati/oliaRoxh.  and  B.  longifolia  L.  (Sapotacece)  intoxicating 
drinks  are  made.  Anacardium  occidentale  (the  marking  nut  tree)  is 
sometimes  used  to  torture  or  disfigure  people.  Hyoscyamus  muticus 
is  used  as  an  intoxicant  by  the  Baluches,  and  makes  them  dance like  lunatics. 

4.  Infanticide. — Infanticide  exists  in  the  tropics  in  two  forms— the 
first  irrespective  of  sex,  and  said  to  be  due  in  India  (Waddell)  to  the 
high-caste  Hindu  prohibiting  remarriage  of  widows  ;  and,  secondly, 
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female  infanticides,  to  prevent  too  many  daughters  growin
g  up.  A 

few  of  the  more  commonly  used  drugs  may  be  bri
efly  mentioned 

OHtm  is  used  in  India  by  smearing  the  mother  s  ni
pples  with 

the  drug  There  is  little  necessity  here  to  describ
e  the  action  ot 

opium  All  that  need  be  said  is  to  warn  the  practitione
r  that  ayahs 

(native  nurses)  are  apt  to  soothe  a  baby  to  sleep  by  dippi
ng  the 

finger  in  laudanum,  and  giving  it  to  the  baby  to  suck,
  buch  treat- 

ment is  highly  deleterious  to  the  child,  and  the  mtensely  contr
acted 

pupils  should  make  the  practitioner  suspect  its  use  m  a
n  obscure 

case  of  illness. 

Calotropis  gigantea  R.Br,  and  C.  procera  R.Br.  (Asclepiadese) ,  called 

'  mador '  in  Hindustani  and  '  erukam  '  in  Tamil,  have  been  used  m 

India  for  infanticide  and  abortion,  rarely  for  suicide,  and  more 

rarely  for  homicide.  The  symptoms  are  vomiting,  profuse  saliva- 

tion, severe  tetanic  spasms,  extremely  slow  and  stertorous  breath- 

ing, and  dilatation  of  the  pupils.  The  active  principle  is  a  yellow, 

bitter  resin,  but  there  is  no  alkaloid.  The  treatment  is  the  same  as 

for  irritant  poisoning. 

Tobacco  is  also  used  as  an  infant  poison. 

5.  Abortion.— Criminal  abortion  is  very  common  in  the  tropics. 

In  India  it  is  said  to  be  common  among  Hindu  widows,  because  they 

are  not  allowed  to  remarry. 

The  drugs  commonly  used  are  : — • 

(1)  Reputed  Emmenagogues : 
Nerium  odorum  Sol. 
Cerbera  thevetia  L. 

Carica  papaya  L.  seeds. 
Daucus  carota  L.  (the  carrot)  seeds. 

(2)  Piirgatives—CurcurhitacecB : 

Cucumis  trigonus  Roxburgh. 
Momordica  charanta  Linnaeus. 

Momordica  cymbalaria  Fenzl. 

(3)  Irritants. — Several  inorganic  irritants  are  used — arsenic,  lead, 
mercury,  copper,  quicklime. 

Plumbago  rosea  Linnaeus. 
Plumbago  zeylanica  Linnseus. 
Calotropis  procera  R.  Brown. 
Piper  nigrum  L.  (black  pepper). 

Unripe  pine-apple. 
Moringa  pterygosperma  Gartner  (bark) . 
Lasiosiphon  speciosus  Decaisne. 

-  (4)  Supposed  Echolics  : 

Juice  of  bamboo-leaves  (Bambusa  sp.?). 
Fruit  of  Randia  dumetonim  Linnaeus. 

Decoctum  of  Cuscuta  reftexa  Roxb.  (this  is  also  an  irritant). 
Seeds  of  Celastrus  paniculatus  W. 
Seeds  of  Anethum  graveolens  Linnaeus. 
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Plumbago  zeylanica  L.  and  P.  rosea  L.  are  everereen  shrubs  ahnnf 

an  aborto  stS  '  "  P"^^^'  ̂ P^^^ 

L  ̂̂ olentDurt'i^^^^^^^^  \^  ̂̂ ^^^^  areG^on.^a  s«/>..&« 

and  the  tC?  n   fh  f'^f  magnesium  sulphate), 

mechanllufritant    '  P^^"''         ̂ ^^^  ̂ ^^^  ̂'-g  ̂ 

anL^S^E-^ ̂ 5e?^S^^^^  ̂ -^^^  ̂ ^^o  those  of 

^0^^  ̂ :l^Xa^a-r^:^^~ 
-^'^^^^^^^-^^ ^m-^ns  cichorii^.  beetle  called  by  the 
the  F.r'#^  .  containing  I  per  cent,  of  cantharidine.  In  China  and 

DoundeH  ..H  ̂""""^'fy-'t^^.  spinal  cords,  etc.,  of  animals, pounded  and  mixed  with  nce-water,  are  eaten  as  aphrodisiacs. 

/•n/if^'f  ■  /  A  °  r^'""  ̂""^  numerous,  and  include  Panax  quinque- M«m  Lmnceus  (Araliace^),  the  powdered  root  of  which,  clued  by 

the  Sen-iang-hoa  of  the  Chinese,  of  which  the  buds  are  used  ' Psorala  coryhfoha  Roxburgh  (Leguminos^e),  the  fruit  of  which  is 
used  by  the  Chinese  and  Annamese ;  Psorala  glandulosa  Linnaeus 

'  ̂"^.^^T.  z^ngiber~the  ginger  (Zingiberaces)  ;  Caryo- 
phyllus  aromahcus  Lmnajus  {Jambosa  aromatica  Miguel  [MyrtaceEe})- Pausinystaha  yo/nmba  Karl  Schumann,  the  celebrated  Yohimbehe 
or  Yumbehoa  bark  from  which  the  alkaloid  Yohimbine  hydro- 

chloride, used  m  I  per  cent,  solution,  dose  5  to  15  minims,  or  tablets 
with  grain  taken,  one  three  times  a  day,  may  be  mentioned, 
ine  last  is  sometimes  named  Corynanihe  yohimbi,  but  this  is  merely a  synonym.  P.  tnlhesii  Pierre  is  also  considered  to  contain  Yohimi- 
bine.    these  trees  grow  in  the  Kameruns  and  the  Congo 

C  or diceps  sinensis  is  the  mushroom  called  Tch'oiingtis'ao  by  the Chinese,  and  is  used  as  an  aphrodisiac. 
7.  Stupefying  with  Intent  to  Rob.— Two  drugs  are  much  used  in 

india  and  Ceylon  for  the  purpose  of  stupefying  with  intent  to  rob- viz.,  Datura  fastuosa  L.  and  Cannabis  saliva  L. 
Datura  fastuosa  (Solanacea)  .—Poisoning  by  datura  is  common  in 

India  having  been  used  by  the  Thugs.    The  seeds  are  usually  mixed 
with  food  or  drink,  and  the  symptoms,  which  develop  rapidly,  depend 
upon  the  dose,  being  generally  those  of  a  cerebral  poison.  First 
there  IS  dehrium,  and  later  coma,  but  in  both  conditions  the  pupils 
are  widely  dilated.   The  delirium  is  peculiar ;  for  example,  the  people 
affected  may  be  found  searching  their  bedding  most  vigorously  for some  lost  article.   When  death  occurs,  it  is  due  to  cardiac  failure. 
The  fatal  dose  is  not  accurately  known,  but  may  be  about  10  to  15 
grains  of  the  seeds.  Waddell  puts  the  mortaHty  at  about  iS\  per  cent. 
The  post-mortem  characteristics  are  wide  dilatation  of  the  pupils, 
congestion  of  the  brain,  meninges,  and  the  lungs,  and  other  viscera.' 



ACCIDENTAL  POISONING 

157 

•  The  treatment  consists  of  emetics,
  stimulants  hypodermics  of 

..orpWa  anrpTlocarpine  nitrate
  in  i  to  i  gram  doses,  as  adv

ised 

^  Thi^'aciion  and  effects  of  Cannabis  saiiva  L.  ha
ve  already  been 

"^T'used  to  simulate  ln]unes.-Phmbago  rosea
  L.  (Plumbagineae) 

J^IZcardZoccideJaU  L.  (Ana
cardine^)  are  ̂ ^^d  to  simulate 

bruises  and  other  injuries  in  order  to  
get  innocent  people  mto  trouble. 

II.  POISONS  TAKEN  ACCIDENTA
LLY  BY  MAN. 

Accidental  poisoning  happens  fairly  f
requently  ;  therefore  a  few 

'""l^^'ZZlnX^^  of  food  are  poisonous  -til  Pr^perly 

prepared  ;  e.g.,  tapioca  is  the  starch  
obtained  from  the  root  of 

Fig.  21. — Datura  fastuosa  Linn.tius. 

Manihot  iitilissima  Pohl  {Jatropha  manihot  L.  [Euphorbiace^]), 

commonly  caUed  the  cassava,  of  which  there  are  two  varieties — the 
sweet  and  the  bitter.  The  latter  contains  hydrocyanic  acid  in  its 

milky  juice,  and  is  therefore  poisonous  until  it  is  roasted,  when  the 

volatile  acid  is  driven  off,  and  the  bitter  cassava  can  then  be  used 

for  food  after  squeezing  out  the  j  nice  and  cooking  the  root .  Waddell 

reports  two  cases  of  death  from  accidental  poisoning  by  this  root 
in  1898  in  Madras.  .  . 

Capsicums  {C.annuumL.  [Solanacefe]) ,  if  taken  in  large  quantities, 

may  cause  burning  in  the  mouth  and  throat,  vomiting,  colic,  diar- rhoea, and  even  death. 
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nn!:^'^'''  '*^f^?  ̂ ^^^  ''^""^^on-bark  (C.  zeylanicum  Nees)  may  be 

to  be  poisonous  if  taken  in  large  doses 

musdeT^'  M^n       k''  '""^'r^  vomiting,  and  pains  in  the  head  and muscles.     Men  working  with  it  may  suffer  from  conjunctivitis 

bv  swdlinr^f^no^  "t^  eruption  called  vanilla  itch,  characterized by  swelling,  followed  m  a  few  days  by  scaling,  may  develop There  is,  however,  great  doubt  as  to  what  is  the  real  cause  of 

vanma'^""^  '^"'^  due  to  a  mite  in  the 

Chailletia  toxicaria  Bon.  (Chailletiaceas)  (native  name,  magberi  or manuch),  the  powdered  fruit  of  which  is  used  for  killing  rats  has 
been  described  by  Renner,  in  Sierra  Leone,  as  the  cause  of  poisoning m  a  Mendi  carrier.  

^ 

The  symptoms  were  mainly  vomiting,  diarrhcea,  trembhng 
general  weakness,  and  inability  to  walk  because  the  legs  were  para- 

lyzed, the  tendon  reflexes  having  disappeared.  Hypercesthesia  wa= 
present  over  the  mner  side  of  the  thighs  and  legs,  and  pressure  on 
the  calf  musde  gave  severe  pain.  The  bladder,  rectum,  and  pupils were  normal.    The  man  recovered  in  about  two  months 

Renner  remarks  that  this  case  is  probably  the  clue  to  attacks 
of  sudden  paralysis  of  the  lower  limbs  in  young  persons  (twenty  to forty  years)  of  both  sexes  in  Sierra  Leone.  When  death  ensues  it 
IS  from  paralysis  of  the  muscles  of  respiration. 

The  seeds  of  Ricimts  communis  L.  (Euphorbiace^),  the  castor-oil 
plant,  are  poisonous,  causing  burning  in  the  throat  and  abdomen 
vomiting,  purging  (may  be  absent),  and  collapse.  The  fatal 
dose  appears  to  be  three  seeds,  and  to  kill  in  about  forty-sb< 
hours.  Post  mortem,  the  principal  feature  is  gastro-intestinal inflammation. 

The  treatment  is  emetics,  stimulants,  and  hypodermics  of morphia. 

The  fruit  of  Hippomane  mancinella  L.  (EuphorbiacecE),  the  man-  • 
chmeel-tree,  of  the  Grenadine  Islands,  which  has  a  delicious  fragrance, 
is  said  to  have  been  the  cause  of  many  sailors  meeting  their 
deaths,  for  it  looks  like  an  apple.    The  active  principle  is  not known. 

The  symptoms  are  severe  pain  in  the  mouth  and  stomach,  fol- 
lowed by  collapse.  The  lips  and  tongue  become  swollen  and 

blistered,  the  abdomen  tender,  the  pupils  widely  dilated,  while  bulls 
appear  on  the  skin. 

The  treatment  consists  of  stimulants  and  hypodermics  of  ether, 
with  mouth-washes.  Internally  opium,  bromides,  chlorate  of 
potash,  bicarbonate  of  soda,  or  bismuth,  made  into  an  emulsion, 
may  be  given. 

Fontainea  pancheri  (Euphorbiaceas)  is  a  tree  growing  in  New 
Caledonia,  the  ingestion  of  the  fruit  of  which  causes  symptoms 
analogous  to  those  produced  by  Hippomane  mancinella. 
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Calotropis  gigantica  R.  Brown  
(Asclepiadaceee)  has  been  know

n 

to  cause  fatfl^effects  by  administration  non-mah
ciously  of  t^^^^ 

dessertspoonfuls  of  its  milk  in  a  quantity  of  ̂ ow^  •  .  J^^  f  P^^^^^^ 

Js  variously  named  mudar  in  Benga
l,  yercumby,  by  lamils,  and 

warra  by  the  Sinhalese. 

III.  CATTLE  POISONING. 

Cattle-poisoning  is  a  frequent  method  of  revenge  in
  India         the  drugs 

most  commonly  used  are:  Arsenious  oxide,  
arsenious  oxide  with  sulpnite 

^-seniou?rx°de  with  oxides  of  lead,  sulphides  of  arse
nic  only,  oxides  of  lead 

only  sulphate  of  copper,  nux  vomica,  cocculus  
mdicus,  mercury,  and  sulphate 

°' But,'  in  addition,  Abrus  precatorius  I.  Cerbera  ̂ ^^^^^^'^  CaW.o^is 

procem  R.  Brown,  aconite,  chopped  hair,  and  sna
ke-venom  have  been  used. 

Fig.  22. — Abrus  precatorius  Linn^us. 

The  list  of  Ceylon  plants  poisonous  to  man  and  cattle  has  already  been  given. 

It  is  important  to  remember  that  rinderpest  and  dysentery  resemble  arsenical 

poisoning,  while  poisoning  with  nux  vomica  may  resemble  tetanus. 

Grey  says  that  Lessertia  annularis,  the  t'neuta  of  the  Karroo  of  South 
Africa,  produces  cerebro-spinal  paralysis  in  sheep  and  goats,  like  Gastro- 
lobium,  the  poison-pea  of  Australia.  Only  Abrus  precatorius  need  bs  discussed here. 

Abrus  precatorius  Linnaeus. — The  juice  of  this  plant,  which  belongs  to  the 
Leguminosffi,  is  most  irritating,  and,  if  injected  under  the  skin  of  cattle, 
proves  rapidly  fatal,  by  producing  general  depression,  drowsiness,  fall  of 

temperature,  and  haemorrliagic  lesions  somewhat  like  those  of  snake-venom. 
The  decorticated  seeds  are  made  into  a  paste,  which  is  worked  into  .sharp- 

pointed  little  needles,  and  hardened  in  the  sun.  Two  of  these  are  inserted 
by  their  bases  into  a  wooden  handle,  and  then  driven  with  great  force  into 
the  animal's  flesh. 

The  active  principle  is  abrin,  a  tox-alburain  resembling  snake-venom, 
which  causes  thrombosis  and  death  in  from  eighteen  to  twenty-four  hours. 
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IV.  POISONS  USED  IN  TRIAL  BY  ORDEAL. 
POISONS  D'^PREUVE  (FRENCH) 

^^"""^         ̂ '■^^^^'^  P^''*  °*  these  poisons  belong  to  the  Loeaniaceae 
i^^tTJdXe^t  Solanacea.,  but  the  plant  emproyld  va^^^^^ I.  n  L  I  ̂J^^""",''  ̂ ""^  ̂ ^"^y  ̂ '^'^  still  undetermined— e  p  M'Faug  mav 
be  a  Strophanthus.  while  M'Boundou  is  undetermined  ^'  ̂   ̂  Rho  gives  an  account  of  trial  in  West  Africa  by  '  imbundi  '  the  sliced  root 
t'c^J^  ̂ \7'''T  r^""  "^^'^^^  is  said  to  contain  stryJL  ne  The accused,  after  drinkmg  a  concoction  of  the  root,  is  made  to  iuZ  over  a stick,  and  IS  pronounced  guilty  unless  he  is  able  to  do  this,  or  to  pass  urine on  to  a  banana-leaf ,  both  of  which  feats  are  usua-lly  impossible  ̂  Christison  mentions  the  Calabar  bean  of  West  Africa,  Physosiiama  vene- nosum  Balf.  (Legummosae),  as  being  used  in  trial  by  ordeal,  the  belief  be  ng that  the  innocent  vomit  and  are  safe,  while  the  guilty  retain  the  poisori  and 

%         a^ntidote  IS  atropine,  administered  hypoderniically.  ̂  ErythwpUcBum  pidiciale  Proct.,  Tanghinia  venenifem  Poir..  which  contains 
fn  Mn  H        "^'^^      '"^^r''-  ̂ '^^  and  Meuabea  venenata  BaiU  are  used 

Sal  by  o^deaT'         ̂ ^^"""^^  somalense  Poir  in  Somaliland,  for  purposes  of 
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CHAPTER  IX 

POISONS  USED  IN  WAR,  FISHING, 

HUNTING,  AND  TRADE 

Poisons  used  on  weapons— Arrow  -  poisons— Poisons  used  in  fishing  and 

hunting— Fish  poisons— Mammalian  poisons— Poisons  used  in  trade— 
—Lacquer  poisoning — Jatropba  poisoning — References. 

V.  POISONS  USED  ON  WEAPONS. 

Arrow-Poisons. 

The  arrows  of  primitive  peoples  produce  wounds  which  are  by 

no  means  usually  fatal,  and  therefore,  in  attacking  big  game  or  in 
warfare,  it  is  obvious  that  some  poison  which  will  insure  the  death 

of  the  victim  fairly  quickly  will  be  valuable. 

Usually  these  poisons,  or  the  more  potent  of  them,  are  only  known 
to  the  fetish  priests  or  chiefs,  and  are  generally  mixed  with  all  sorts 
of  animal  extracts,  the  whole  being  made  into  a  paste,  and  painted 
on  the  arrow-heads. 

If  a  special  poison  is  prepared,  as  a  rule  some  sort  of  precaution 
is  also  taken,  so  that  the  owner  of  the  arrow  may  not  be  accidentally 

wounded.  Thus,  the  Fra-Fra  people,  when  preparing  against  the 
invasion  of  their  country,  obtained  a  very  potent  poison,  which, 
however,  they  handled  with  great  caution,  though  they  boasted 
that  they  had  an  antidote.  They  kept  these  arrows,  as  a  rule,  in 
special  quivers,  and  each  arrow  had  a  tiny  stick  tied  to  its  shaft, 
so  that  it  could  be  carefully  lifted  out  of  the  quiver.  Moreover, 
a  tuft  of  red  material  was  tied  to  the  base  of  each  of  these  sticks,  so 

that  there  could  be  no  mistake  as  to  which  were  the  specially 
poisoned  arrows. 

Arrow-poisons  may  be  classified  into  those  of  animal  oiigin  and 
those  of  vegetal  origin.  The  most  common  animal  arrow-poisons 

are  snake-venom,  scorpions,  spiders,  and  beetles,  crushed  and  mixed 
with  vegetal  poisons.  The  Bushmen  of  South  Africa  and  the  natives 

of  Togoland  make  an  arrow-poison  by  burning  and  powdering  the 
heads  of  adders  and  vipers,  regardless  of  the  fact  that  the  burning 
must  destroy  the  venom.    The  Bushmen  of  the  Kalahari  Desert 

i6i  II 
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make  a  poison  from  the  larvas  of  Diamphidia  simplex  Parineuev 
which  IS  thought  to  be  really  a  toxin  clue  to  some  micro-organism 
growmg  in  the  decomposing  larva.    But  animal  poisons  are  not nearly  so  common  as  vegetal  poisons. 
The  most  important  natural  orders  containing  vegetal  arrow- 

poisons  are,  firstly,  the  Apocynacea^,  which  contains  the  genera 
Acocanthera,  Strophanthus,  and  Adenium,  all  of  which  are  common 
African  poisons ;  secondly,  the  Loganiacese,  with  the  genus  Strychnos 
which  IS  of  great  importance  in  Asian  poisons ;  thirdly,  the  Urti- 
caceae,  with  the  important  ipoh  poison  of  Sumatra,  Borneo,  and 
Indo-Chma  ;  and  fourthly,  the  less  important  orders  of  theRanuncu- 
laceffi,  containing  Aconitum  ferox  (WaU),  used  in  India,  the  Legumi- 
nosfE,  and  the  Euphorbiaceae,  containing  some  African  poisons. 

The  actions  of  arrow-poisons  are  very  varied,  and  may  be  classified 
into — 

1.  An  action  on  the  heart  and  muscles  like  that  of  digitalis. 
2.  An  action  on  the  peripheral  nerve-endings  lilce  that  of  curari. 
3.  An  action  on  the  nervous  system  and  heart  like  that  of aconite. 

4.  An  action  on  the  nervous  system  like  that  of  strychnine. 
5.  An  action  resembling  snake-venoms. 

The  general  treatment  of  a  poisoned  arrow  wound  is  as  follows  : 
1.  Tie  a  tight  hand  on  the  heart  side  of  the  wound,  if  on  a  limb, 

to  prevent  absorption  of  the  poison. 
2.  Remove  the  arrow  as  quickly  as  possible. 
The  difficulty  in  withdrawing  the  arrow-head  is  the  presence  of 

barbs,  which  can  be  prevented  from  doing  mischief  by  thrusting 
the  head  through  the  skin  on  the  far  side  of  the  limb— there  is  no 
necessity  to  fear  about  the  bloodvessels,  for  they  will  slip  awaj' 
from  the  arrow — ^then  cutting  the  shaft  off,  and  drawing  the  head 
through  on  the  far  side,  and  the  shaft  on  the  near.  If  it  is  in  the 

body,  a  good  plan  is  to  enlarge  the  wound  and  pass  down  some 

sort  of  a  cannula — e.g.,  a  hollow  bamboo — over  the  head,  and  then 
withdraw  the  whole  arrow. 

3.  Wash  the  wound  with  permanganate  of  potash. 

Having  withdrawn  the  arrow,  wash  the  wound  out  thoroughly 
with  a  3  per  cent,  solution  of  permanganate  of  potash  (if  this 
cannot  be  done,  cup  the  wound  or  suck  it),  in  order  to  neutralize 

any  snake-venom,  and,  indeed,  any  other  poison  capable  of  being 
oxidized. 

4.  Keep  the  heart  working. 

Give  stimulants — e.g.,  h3'-podermics  of  strychnine — after  the  arrow is  removed  and  the  wound  washed. 

5.  After-treatment. 
Treat  the  hurt  as  a  poisoned  wound.  A  dose  of  antitetanic  serum  . 

would  be  good,  if  available. 

Some  of  the  principal  arrow-poisons  require  to  be  described  in 
more  detail. 
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I  African  Arrow -Poisons. -The  
natural  order  Apocynacea. 

rontains  as  already  stated,  several  gen
era  of  plants  which  pro- 

Sde  celebrated  arrow-poisons  much  used
  by  native  peoples  m 

^  These  genera  are  Acocanthera,  Strophanthus,  and
  Adenium. 

Acocanthera  Arrow-Poison.-The  genus  Acocant
hera  supplies  the 

most  important  arrow-poisons  of  East,  Cent
ral,  West,  and  South 

Africa     The  poison,  which  is  called  waba,  wa
bajo,  or  ouabaio, 

was  first  fully  described  by  Burton  in  1856.    It
  is  prepared  from 

the  tree  A.  schimperi  (Dec)  in  Abyssinia  and  thr
oughout  the  greater 

nart  of  East  Africa,  being  used  by  the  Wataita,  th
e  Wakamba  and 

probably  other  tribes.    The  special  Fra-Fra  arr
ow-poison  of  the 

Gold  Coast  is  probably  derived  from  some  species
  of  Acocanthera. 

In  Erythraa  and  Yemen  A.  deflersii  Schwemfurth  is  us
ed,  and  m 

Somaliland  A.  ouabaio  Cathelineau.    These  trees  are  4  to  5  m
etres 

in  height,  with  dark  green  fohage,  white  or  red  flowe
rs,  and  violet- 

red  fruit.    The  poison  is  usually  prepared  by  making  a  decoctio
n  of 

the  wood,  and  evaporating  it  down  until  it  becomes  a  t
hick  tar- 

like extract,  which  contains  the  active  principle.    This  principle, 

which  is  a  glucoside  called  ouabain,  acocantherin,  or  wabain,  is  a 

powerful  cardiac  poison.    In  addition,  the  natives  generally  add 

snakes'  heads  and  gaU-bladders  to  the  tar-like  mass  ;  but  it  is 

doubtful  whether  these  really  increase  its  virulence,  though  it  must 

be  admitted  that  sometimes  there  are  symptoms  analogous  to  snake- 

poisoning. 

The  thick  extract  of  the  wood  containing  any  other  additions, 

which  individual  pecuharity  may  consider  necessary,  is  now  painted 

upon  the  arrow-heads. 

The  action  of  the  freshly  prepared  poison  is  very  rapid,  death 

taking  place  in  a  few  minutes  through  stoppage  of  the  heart,  after 

a  preliminary  quickening  of  the  respirations  and  convulsions. 

Sometimes  pain  is  complained  of  in  the  lumbar  region.  The 

symptoms  can-  be  readily  prevented  by  a  3  per  cent,  solution 
of  permanganate  of  potassium.  The  native  remedy  is  believed  to 
consist  in  eating  some  of  the  poison. 

Another  important  Acocanthera  poison  is  A.  venenata  Thunberg, 
which  is  employed  by  the  South  African  Bushmen,  and  is  said  to  be 
made  from  a  decoction  of  the  bark.  The  symptoms  are  rigors, 
without  convulsions,  and  loss  of  muscular  power,  followed  by  death 
in  a  few  minutes. 

Sirophanthus  Arrow-Poison. — Livingstone  was  probably  the  first 
to  draw  attention  to  a  Strophanthus  arrow-poison  called  kombi, 
used  in  Central  Africa.  Sirophanthus  hispidus  D.  C.  is  a  very 
common  plant  in  many  parts  of  West  and  Central  Africa,  and  is 

a  common  arrow-poison,  but  not  nearly  so  deadly  as  that  of 
Acocanthera.  The  other  varieties  used  are  S.  glabris,  S.  katnbe, 
S.  lanosus,  S.  ciabe,  S.  barika. 

The  poison  is  obtained  by  cooking  the  seeds  in  water,  and  adding 
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snakes'  heads  ind  leaves  and  roots  of  other  plants.  The  injured  man falls  to  the  ground,  and  his  breathing  and  pulse  become  gradually slower  and  slower,  until  the  heart-beats  suddenly  cease,  and  death 
ensues,  preceded  by  a  convulsion  in  about  ten  to  fifteen  minutes 
I  he  heart  stops  m  systole,  and  will  not  contract  on  stimulation' Strophanthus  is  used  on  the  Congo,  Lake  Nyassa,  Zambesi,  Gaboon 
Gumea  Coast,  Gold  Coast,  Cameroons,  and  Senegambia  as  an  arrow- 
poison. 
Adenium  Arrow-Poison.—There  are  two  species  of  Adenium used  m  Africa— VIZ.,  A.  hoehmianum  Schinz  and  A.  somalense Oliver. 

A.  boehmianum,  which  is  a  shrab  about  to  2  metres  in  height 
IS  used  by  the  Ovambo  of  German  South-West  Africa  to  prepare 
an  arrow-poison  called  echuja.  The  thickest  branches  or  roots  are 
cut  across  and  held  over  a  fire,  when  the  thick,  viscid  sap  exudes 
m  threads,  and  is  collected  by  winding  it  round  small  pieces  of 
wood.  The  arrow-heads  are  now  moistened  by  spitting  upon  them 
and  then  smeared  with  the  sap.  ' 
The  active  principle  is  echujin,  which  is  a  very  virulent  cardiac 

poison.    The  Somaliland  species  is  equally  virulent. 
Erythrophlceum  judiciaJe  Proct.— Its  active  principle  is  an  alkaloid, 

erythrophloem,  which  causes  dyspnoea,  first  slowing  and  then 
quickening  of  the  heart,  and  finally  death  from  stoppage  of 
breathmg.  It  is  used  by  the  Pigmies  of  Central  Africa ;  but  the 
principal  Pigmy  arrow-poison  is  a  mixture  of  this  with  strychnine, 
which  will  kill  an  elephant.  Prompt  treatment,  however,  is  said 
to  be  able  to  save  a  man's  hfe  when  wounded  by  one  of  these arrows. 

Miinchi  Arrow-Poison.— The  Munchi  arrow-poison,  which  is  used 
by  the  Backorana  clan  in  Northern  Nyeni,  is  said  to  be  nearly  always 
fatal  to  man  in  about  half  an  hour.  The  method  of  preparation  is 
not  known,  but  the  poison  is  plastered  in  a  thick  layer  on  the  long 
point  of  the  barb.  It  is  brittle,  of  a  dark  brown  colour,  with  slightly 
aromatic  odour,  and  is  insoluble  in  cold  or  warm  water,  in  normal 
saline  or  acidulated  solution,  but  dissolves  easily  in  alkalis — e.g., 
I  per  cent.  NajCOg  solution.  It  has  no  alkaloidal  properties,  and 
does  not  reduce  copper  sulphate  in  alkaline  solution.  No  fluorescence 
occurs  with  H2SO4,  and  there  is  only  slight  reducing  power  after 
prolonged  boihng  with  mixed  acids.  It  acts  by  paralyzing  the  heart 
and  the  striated  skeletal  muscles,  but  no  distmct  action  on  the 
muscle  plasm  can  be  detected.  The  toxic  substance  is  thought  to 
belong  to  the  class  of  resinous  acids. 

Euphorbia  candelabrum. — This  is  supposed  to  be  one  of  the  in- 

gredienrts  of  the  poison  'uciunga'  (meaning  poison),  used  by  the 
Wafiomi,  Wagogo,  of  German  East  Africa.  The  other  ingredients 
are  not  known.  According  to  Brieger,  the  active  principle  is 
exactly  the  same  as  in  Acocanthera.  Rho  says  the  Wakamba  use 
a  similar  poison. 
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Less  important  African  arrow
-poisons  are :— 

of  which  the  bark  is  used. 

2  PaUsota  barteri  Benth. 

3.  Combretum  grandiflornm
. 

4.  Strychnos  icaja  Baill. 

(b)  Used  by  the  Hottentots  and  So
uth  African  Bushmen— 

5.  Hsmanthus  toxicaria  (L.). 

6.  Euphorbia  cere'iformis  L. 
7.  Euphorbia  virosa  W. 

8.  Euphorbia  heptagona  L. 

9.  Euphorbia  arborescens. 
ID.  Hysnanche  globosa. 

2  Asian  Arrow-Poisons.— The  best  known  
of  these  poisons  are 

those  used  in  Malaya,  Sumatra,  and  Borneo
,  and  prepared  from 

the  following 

UrticacecB — 

(1)  Antiaris  toxicaria  Lesch. 

LeguminoscB — 

(2)  Derris  elliptica  Benth. 

Loganiacece — 

(3)  Strychnos  tieute  Lesch, 

(4)  Strychnos  wallichiana  Benth.
 

(5)  Strychnos  maingayi  Clarke. 

Rubiacece — 

(6)  Lasianthus  flavescens  Korth. 

Bioscoreacece — 

(7)  Dioscorea  hirsuta  Bl. 

AroidecB — 

(8)  Amorphophallus  campanulatus  Blum.
 

Apocynacece — 

(9)  Tabernaemontana  malaccensis  Hook. 

Antiaris  toxicaria— A.  toxicaria  (Lesch)  is  a  tree  growing  in 

Malaya,  the  sap  of  which  provides  the  arrow-poison  known  as  ipuh, 

ipo.  ipoh,  temek,  kyass,  poon  upas,  etc.  It  is  used  by  the  Sakais 

of  Malacca,  the  Battaks  of  Sumatra,  the  Dyaks  of  Borneo,  and  the 

Mois  of  Cochin  China.  Brandwood's  dart-poison,  dajaksch,  from 

Borneo,  appears  to  be  from  the  juice  of  A.  toxicaria. 

The  earUer  travellers  in  Malaya  gave  wonderful  accounts  of  the 

upas-tree  and  its  action,  which  were  purely  imaginary.  Delisle 

and  Magendie  appear  to  have  been  the  first  to  make  experiments 

with  the  poison  in  1810,  and  they  were  followed  by  Brodie  in  1811, 

who  showed  that  the  heart-beats  became  weak  and  irregular  before 

respiration  or  the  mental  faculties  were  impaired. 



1 66 
POISONS  USED  IN  WAR,  ETC. 

There  appears  to  have  arisen  a  confusion  between  the  iuice  of A.  ioxtcana  and  Strychnos  tieute    which  exnlain^  +hl   fi  ̂  
&^b°^-^Welt  Jg  of  strychnine  fn  upasTn^   ̂ el  etfer  an! Caventou,  the  discoverers  of  quinine,  studied  the  cheSy  of  the poison  and  m  1838  Mulder  isolated  the  active  prTndpk  as  a crystalline  body,  which  he  caUed  antiarin,  which  in  isS  Deirii  anH Ludwig  showed  to  be  a  glucoside  ^ 

be^'c'H'o  ̂ S96fvestigated  antiarin,  and  found  its  formula  to 
fr^.^-'n^u      1  physiological  action  of  the  poison  has  been mvestigated  by  a  large  number  of  observers,  notably  by  Hedbon Kiliani,  and  Seligmann,  the  last-named  observer  giving  a  most 

SS^llf  
^-^^^^  '^  Ba^at 

The  poison  is  prepared  from  the  inspissated  juice  of  the  tree  and 
IS  either  used  alone  or  is  mixed  with  S.  iieuie,  snakes'  heads 
or  other  substances.    The  whole  concoction  is  mkde  into  a  paste 

The  poison  acts  on  the  ventricles  of  the  heart,  behaving  hke  digi- talis, and   m  addition,  causes  paralysis  of  the  cerebral  nervous passmg  clonic  spasms  of  the  voluntary  muscles 
The  Strychnos  Arrow-Poisons. —Strychnos  tieute  Lesch  is  the  upas tieute  of  Borneo,  S.  wallichiana  Benth  is  the  ipoh  aker  and S.mamgayt  the  aker  lampong  of  the  natives  of  Malacca 
The  poisons  obtamed  from  these  plants  are  said  to  contain 

strychnine  and  curari.  The  symptoms  are  said  to  be  paralysis  of the  muscles,  abolition  of  the  reflexes,  and  stoppage  of  the  heart and  respiration.  The  urine  contains  a  substance  which  reduces 
Fehlmg's  solution. 

Aconite  as  an  Arrow-Poison.— Aconitum  ferox  Wall  belonging 
to  the  natural  order  of  the  Ranunculaceae,  is  used  by  theHimalavan 
tribes  from  Assam  to  Kashmir  as  an  arrow-poison,  and  several 
bepoys  have  been  mortally  wounded  in  expeditions. 

The  poison  is  applied  as  a  paste  to  the  arrow,  and  is  said  to  be 
mixed  with  septic  blood  to  increase  its  effects  (Waddell)     It  is  also 
said  to  be  used  along  the  French  and  Chinese  frontiers  of  the  Indian ' 
Empu-e,  and  by  the  Ainos  in  Japan,  but  the  latter  are  believed  to mix  it  with  tobacco. 

Less  important  Asian  arrow-poisons  are  -.—Guattena  venereum  Mart,  Cocculus toxtferus  Mart,  C.  amazonum  Mart,  which  are  also  used  in  India  as  arrow- poisons,  the  active  principle  being  curari. 

Arrow-Poisons  of  the  Philippine  Islands.— The  arrow-poisons  used 
by  the  Negritos  of  the  Philippine  Islands  are  Rabelaisia  philippinensis 
Planch,  which  causes  paralysis  of  the  extremities,  dyspncea  con- 

vulsions, and  cessation  of  the  heart's  action. 
Australasian  Arrow-Poisons.— Le  Dantec,  quoted  by  Vaughan and  Novy,  says  that  the  poisonous  arrows  of  the  natives  of  the 

New  Hebrides  are  prepared  by  smearing  the  points,  which  are 
usually  made  from  human  bones,  with,  first,  a  vegetable  resin,  and 
then  with  slime  taken  from  marshy  places. 
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4rrn^v  Poisons  —The  important  Am
erican  arrow- 

American  f  f  the  Amazon  and  Orinoco  belong  to 

CT:^SLZ^irTsirycknos  
to..fera  Schomb,  S.  crevau.

n 

Planch,  S  castdnicBma  Weid.  ^^^^^j^ 

failure  of  the  respu-ation. 

Less  important  American  arrow-po
isons  are  :— 

(a)  Paullinia  pinnata  (L.).  used  by  native  I^^ians  of  B^azi^^^^^ 

\b)  Piscidia  erythrina  (L.),  used  m  Brazi
l  and  Central  America. 

VI.  POISONS  USED  IN  FISHING
  AND  HUNTING. 

(a)  Fish  Poisons. 

'""'^'^^J^^li^S^sus.^  for  this  purpose  is  v^^^^^^^^^ 
Sr 

^Vli^  pla^nHs^ed  in  Ceylon  for  the  purpose  of  intoxicating  or  Ml
Ung  fish  are 

given  in  the  foUowing  Ust,  kindly  supphed  to  us  by  
Mr.  Dneberg  .-^ 

1.  Anamirta  paniculata  (A.  cocculus  W.  and  A.). 

2.  Barringtonia  acutangula  Gartn. 

3.  Euphorbia  tirucalli  L. 

4.  Lasiosiphon  eriocephalus  Decne. 
5.  Maesa  indica  Wall. 
6.  Mundulea  suberosa  Benth. 

7'.  Randia  dumetorum  Lamk. 
8.  Strychnos  nux  vomica  L. 

9.  Walsura  piscidia  Roxb. 
10.  Derris  uliginosa  Benth. 

Hydnocarpus  venenata  Gartn.  is  also  said  to  be  us
ed,  and  to  be  poisonous 

on  account  of  the  hydrocyanic  acid  it  contains. 

In  India  the  following  are  used  :  — 

Anamirta  cocculus  Wight  (Menispermaceae). 

DoUchandrone  falcata  Seem  (Bignomacese). 

In  Java  and  Sumatra  : — 

Pittosporum  densiflorum  Puttal  (Pittosporeae). 
Tephrosia  toxicaria  Pers. 

Tephrosia  piscatoria  Pers. 

In  the  Philippine  Islands  : — 
Sapindus  rarak  D.  C.      \  Sapindaceae. 
Harpulia  arborea  Radlk  j 

In  the  Dutch  East  Indies  :  — 

Derris  elUptica  Benth  (Leguminosse). 
Pachyrhizus  angulatus  Rich. 

Both  of  these  plants  contain  a  non-nitrogenous  substance,  called  respec- 
tively derrid  and  pachyrrhizid,  highly  poisonous  to  fish.    Derris-root  will 

kill  fish  in  a  dilution  of  i  to  25,000  of  water,  and  derrid  in  i  to  5,000,000. 



POISONS  USED  IN  WAR,  ETC. 
In  the  West  Indies  :— 

Piscidia  erythrina  L. 

^nl''il£l';.lftt  in^^^  by  throwing  the  leaves 
solves  out  and  paralyzes  the  fish  J,  ̂   ̂"^'r  P""ciple,  piscidin,  dis- 
surface.  ^     ̂        ̂          "^^^^^^  ̂ ^^^  easily  caught  floating  on  the 

(b)  Mammalian  Poisons. 

use.  if  A„cl;  a„*^tr;E=  °;L&rLXlacS!'' 

VII.  POISONS  USED  IN  TRADE 

Thus,  fiA«s  M^Mto,  the  poison-ivy  of  the  Western  Stitp,  „f 

R.  v.rmci/era  is  of  i,£p"tance  '  P"'?"^"  ""'^ 

Lacquer  Poisoning. 

Lacquer  is  obtained  from  a  brown  treacle-Hke  balsam  which 

«  "cTnd^^onr^     "^''^  --^ 
The  disease  is  acquired  in  two  ways :  either  by  direct  contact  with 

the  lacquer,  or  through  the  fumes  arising  from  it  by  evaporation 
but  only  as  long  as  the  lacquer  is  not  dry,  for  the  poison,  whatever it  IS,  disappears  on  drying. 
The  symptoms,  which  develop  in  a  few  hours,  are  fever  with 

tension  and  oedema  of  the  skin  of  the  face,  limbs,  and  generative 
organs,  nasal  and  conjunctival  catarrh,  while  a  papular  eruption 
appears  on  the  cedematous  skin  of  the  legs  and  forearms. 

The  treatment  consists  in  washing  the  skin  thoroughly  with  soap and  water,  and  applying  soothing  applications,  such  as  cold  lotions or  lotio  plumbi  subacetatis. 

As  prophylaxis  the  Chinese  rub  the  hands  and  face  with  rape- 
seed  oil  in  which  a  ham  has  been  boiled,  and  wear  a  linen  mask  for 
the  face  and  a  leather  apron  for  the  body.  After  work  the  exposed 
parts  are  rubbed  with  a  decoction  of  chestnuts,  pine-bark,  salt- 

petre, and  amaranth.  
' 

The  above  precautions  are  taken  in  China,  but  in  Japan  no  such 
prophylaxis  exists. 
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CHAPTER  X 

POISONOUS  FOODS 

Bromatoxismus-Zootrophotoxismus-Fuguismus-Sitotoxismus-Lathyris- nms—Lolnsmus—Paspalismus—Atriplicismus— References. 

VIII.  POISONOUS  FOODS, 

into^t^  cwf^-- ^"^^        '""'^  bromatoxismus,  may  be  divided 
1.  Animal  food  poisoning. 
2.  Vegetal  food  poisoning. 

I.  ANIMAL  FOOD  POISONING. 

dut  tS^^^^         poisoning  is  called  zootrophotoxismus,  and  may  be 

.     («)  Products  normally  present  in  certain  animals,  but  poisonous lo  ixi3,ri. 

{b)  Poisonous  food  having  been  eaten  by  an  animal  prior  to 
its  bemg  killed  for  food.  f 

(c)  Products  abnormally  produced  in  the  living  animal 
(d)  Post-mortem  decomposition. 
But  of  these  we  need  only  concern  ourselves  with  the  first  and  the last. 

Products  normally  Present  in  the  Animal. 

_   Poisoning  by  products  normaUy  present  in  the  a^iimal  is  called 
siguatera,'  and  is  generally  due  to  fish,  though  it  may  also  be caused  by  MoUuscs,  Crustaceans,  and  Coelenterates. 
The  most  dangerous  fish  are  those  hving  among  coral  reefs  and 

particularly  those  which  are  bright-coloured.  It  is  possible' that the  poisonous  properties  may  be  due  not  so  much  to  the  fish  itself 
as  to  the  fact  that  it  has  eaten  decomposing  food,  such  as  dead medusae,  corals,  etc. 

Certain  species  of  the  genus  Clupea  (Cuvier),  particularly  C 
thnssa  (Osbeck)  are  noted  as  being  very  poisonous,  but  there  is  con- 

siderable doubt  about  this  matter,  as  no  scientific  work  has  been 170 
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aone  on.  the  subject    The  sym^^^^^^^^  C„°tSth""; 

Fig.  23. 
.Clupea  longiceps  (Sardinella

  neohowii). 

longiceps  [Sardinella  neohowii  Val),  found  o«^fhe  coasts  of  C^^^^^^^^ 

or^^  wh^irh  according  to  Tennent,  caused  muc
h  sickness  years  ago. 

nt  W  noisrous  1^^       Tetrodo
n  hispidus,  the  '  muki-muki '  or 

deSh  fisrrSa^  and  the  file  fishe
d  of  which  S^.^.^^^^^A^;,^ 

mT^^^  as  an  example.    Poisonmg  wit
h 

Pig.  24.  ̂ Tetrodon  vermicularis  Schlegel. 

(From  Savtschenko's  '  Atlas  of  Poisonous  Fish.
') 

Tetrodon  has,  however,  been  more  accurately 
 studied,  and  may 

be  referred  to  at  greater  length  under  the  term
  Fuguismus. 

Fuguismus. 

The  Japanese  term  'fugu  '  includes  several  specie
s  of  fish  belong- 

ing to  the  genus  Tetrodon,  of  which  the  importan
t  species  are 

T  vermicularis,  T.  rubrifes,  T.  laevigatus,  T.  chrysop
s,  T  rivulatus, 

T  lunaris,  T.  pardalis,  T.  porphyreus,  T.  poicelo
notus  T.  steUatus, 

and  T.  sticonotus,  which  are  said  by  Scheube  to  be 
 often  used  for 

suicidal  purposes.  .         1,^-1        u-  \ 

The  poison  appears  to  he  in  the  ovaries  and  testic
les,  which, 

according  to  Tabara,  contain— i.  Tetrodin— a  crystal
lme  base ; 

2.  Tetrodonic  acid— a  white,  waxy  body.    Both  are  poisonous,  b
ut 

the  acid  is  said  to  be  more  so  than  the  base,  ' 

The  symptoms,  which  begin  in  three  to  fifteen  minu
tes  after 

eating  one  roe,  are,  according  to  Scheube,  an  unpleasant 
 sensation 

in  the  stomach,  abdominal  pains,  burning  in  the
  fauces,  nausea, 

severe  headache,  collapse,  and  fainting.    Death  may  
occur  m  a  few 
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Post-Mortem  Decomposition. 

5  ̂«m^y^^os«s-^  (Schotmiiller).    These  micro  organ^rSve  ri^^ to  ptomaines  which  cause  symptoms  of  irritant  poronfnf  lreo 
toxismus),  which  may  be  so  severe  as  to  resemble  those^fcholera" 
puriS:e?Tn  thl'  P^i^on  by  emetics  if  necessary  and purgatives,  m  the  meanwhile  keeping  up  the  heart's  actinn  hv means  of  warn  applications,  stimulant!,  a^d  card  ac  tLicr  When 
soonT^'th'''  ̂ ^l^e  hypodermic  injections  should  be  g  ven  As soon  as  the  acute  symptoms  subside,  the  bowel  should  be  disinfected 
with  small  doses  of  calomel,  salol,  or  naphthol.  aismtected 

2.  VEGETAL  FOOD  POISONING. 

Sitotoxismus,  or  vegetal  food  poisoning,  is  caused  by  many  kinds 
of  vegetal  food,  and  ought  to  be  well  known,  but,  unforSely  is by  no  means  on  a  scientific  basis  in  the  tropics  ^' 

Ergotism,  well  known  in  the  temperate  regions,  is  not  important 
n  t  ̂  T^'V  ^^^^d'  th^^^  is  lathyrism,  bdieved to  be  due  to  Lathyrus  sahvus,  and  other  species  of  the  sam^  ̂ enus- loliismus,  due  to  Lolium  temulentum ;  and  paspalismus,  due  to Paspalum  scrohculatum-which  are  known  to  occur  in  India  Less known  is  atriphcismus,  which  is  described  in  China 
Kirke  has  drawn  attention  to  poisoning  by  CysHsus  cadjan  by which  he  probably  means  Dolichus  catjana  (Linne),  named  Vkna catjang  (Walp)  by  Dragendorff,  and  also  by  bolichos  filosa  (Klein) 

Tnol  'w^r''"'^^!  ̂ P?  ̂^'^^  (S^^i)'  ̂ ^^^  °f  ̂̂ hicl.  are  used  as foods.   With  regard  to  the  former,  the  native  name  of  which  is  urhur 
or  toar,  he  says  it  mamly  affects  the  poorer  classes,  as  they  do  not 
remove  the  outer  skm  before  eating  it.    The  symptoms  in  the  order of  appearance  are  as  follows      Urticaria,  sense  of  heat  in  the 
stomach,  redness  of  the  lining  membrane  of  the  mouth,  apparent elongation  of  the  teeth  (by  this  must  be  meant  shrinkin/of  the 
pms),  discoloration  bronzing  of  the  skin,  sponginess  of  the  nails burnmg  of  the  hands  and  feet,  a  dry,  harsh,  cracked  condition  of 
the  cuticle  of  the  hands  and  feet,  and  deep  longitudinal  cracks  in 
the  heels.    Rheumatic  pains,  with  thickening  of  the  periosteum 
especially  of  the  shms,  and  changes  in  the  joints  are  also  noticed' Dohchos  filosa,  called  oordh  dal,  is  said  by  Kirke  to  be  poisonous 
only  if  eaten  with  the  husks,  when  it  causes  colic,  indigestion  and 
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A    r  rheumatic  pains,  liarshness,  and  dryne
ss  of  the 

V'"Zf^7rlc^t  S^^^^^^  a  stapl
e  article  of  food  among  all 

Sel  except  the  high^^^^^^^  ,,,,  ^hite 

aSsTdTnn^i^^a^^
^^^^^^^^^^  Somea

uthont.es 

beliTve  that  pellagra  is  
a  f  agopyrism. 

Lathyrismus. 

Synonyms.-Platterbsenkrank
heit  (Ger.);  Meurd Djilben 

(Algeria), 

^tSo'n^Lathyrismus  is  an  "
ion  caused  by  inges- 

the  Se  because  he  mentio
ns  thk  people  at  Amos  who 

 fed  con- 

S  ffitugts  arc
  tVoffto"  tTe  pe™  le  were  co

mpelled 

earch".    lozzetti  ihile  f  dy-S  ̂ ^-JP^f  S  ?h« 
to  the  conclusion  that  only  the  peop

le  who  had  for  at  least  tniee 

LShsTaten  bread  made  li  twcfparts  chx
ck-pea  to  „  o  J-ye 

nr  wheat  became  ill.    He  then  plante
d  some  of  the  chick-pea  seeas, 

Tnd  when  theTgrew  up,  identified  th
em  as  Lathyrus  saUvus  [l.^. 

ifisli  Despa^-alches  ?ame  to  the  c
onclusion  that  the  seat  of  the 

esion  was  Tn  the  lumbar  cord.    In
  1833  the  disease  was  first 

ecognired  in  India  in  the  Sangor  terri
tories,  where,  on  account  of 

href  succe  sive  famines  in  1829-31,  the 
 people  were  compel  ed  to 

eat  vetches,  which  are  called  kesari  dal
,  or  teori.    Outbreaks  took 

^acHn  Sikd,  Chota  Nagpur,  the  Central 
 Provinces  aj^d  m  the 

Himalayas.    It  apparently  became  very 
 prevalent,  for  Irving  says 

that  in  one  district  6  per  cent.,  and  in  anothe
r  3-19  per  cent.,  of  the 

inhabitants  were  affected.    It  still  exists  m 
 India. 

Climatology.~The  disease  depends  upo
n  social  rathei  than 

climatic  conditions,  for  people  will  not  ea
t  the  vetches  urdess  com- 

pelled by  famine.    It  is  known  in  India,  Algiers,  It
aly,  and  France 

ffitiology.— There  appears  to  be  a  consensus
  of  opinion  that  the 

disease  is  due  to  eating  bread  composed  largel
y  of  flour  obtamed 

from  seeds  of  some  species  of  Lathyrus  belongi
ng  to  the  natuial 

order  Leguminos^.    The  species  most  commo
nly  suspected  is 

Lathyrus  sativus  Linne,  which  grows  in  India ;  but  L.  ctcera  L.Jiea 

vetch),  L.  clymenum  L.  (Spanish  vetch),  L.  tuberos
us,  and  L.  aphaca 

have  all  been  regarded  as  possible  causes.    It  is,  ho
wever,  by  no 

means  evident  what  substance  or  substances  in  thes
e  plants  cause 

the  symptoms.    Teilleux  obtained  a  resin  whi
ch  caused  tetanic 

spasms  and  paralysis  of  the  posterior  limbs 
 m  rabbits,  i^ouilier 

obtained  an  extract  which  killed  birds  and  frogs.     Ash
er  obtained 
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from  Z,.  ciceya  a  volatile  alkaloid,  which  he  called  lafhvrJn  ^.■  u was  douerhv  in  consistenrp  ̂ iVoiir,/  ■     f        •    ̂^^"yrm,  which 

Agrostemma  githago  (the  com-rnrklp^       r^r       .  ^ut  to 
darnel).  cockle)  or  Lohum  temulentum  (the 

Animals  are  by  no  means  immune  from  the  baneful  efferf ^  nf  th. 

sSTbe  iSmfnr''"  -n- 

rlnrT.^f"*  P^'^d^^Posing  cause  in  man  is  scarcity  of  food  whether due   o  famme  or  poverty,  both  of  which  compel  the  uXtunate 

K^t'lbtt'btJamr^^'  If  thr^e'asT iw  f  ̂   ̂f"""^'  '^""^y  ̂ ^^^"^e  epidemic  proportions  •  if 

hL?.  r  K^'      ""^^^      '™P^y  Young  people  are  more liable  to  be  poisoned  than  old  persons,  and  men  iore  than  woSen 
perhaps  because  they  eat  more  food  women, 

inv'^sfe'tzo^n WI^^7Tr  ̂ ^''^^^'^l  morbid  anatomy  need investigation.  When  this  is  done,  it  is  probable  that  some  lesion 
oUhe  pyramidal  tracts-^"...,  of  the  upper  motor  neurones-wm  be 
Symptomatology.-The  incubation  period  is  not  known  and  the 

foTchiuThTrhr'  ^'^-^       P^*^^"*  attriWs  it to  a  chill  which  he  may  have  expenenced  a  day  or  so  previously Prodromata  are  often  said  to  be  absent,  though  it  is  more  prob- 

oc  ui  but  nlfr  <^°li-ky  pains,%nd  diarrheal  do occui,  but  pass  unnoticed. 

One  of  the  first  symptoms  to  arise  is  pain  in  the  back  and  weak- 
ness m  the  legs,  which  mcrease  until  symptoms  of  spastic  paraplegia 

S^H.-ffl    u  P   XK*  """^  complains  of  girdle  sensations,  and  waL with  difficulty.    The  gait  is  characteristic,  for  the  feet  are  turned 
shghtly  inwards,  and  are  dragged  or  raised  with  difficulty  from  the 
ground     The  joints  appear  so  weak  that  it  is  difficult  to  proceed 
any  distance  without  falling,  while  the  body  has  a  pecuUar  up  and down  motion.    There  is  no  ataxy,  and  no  vasomotor  phenomena, but  the  legs  waste  very  much.    The  arms  are  not,  as  a  rule 
involved  though  the  hands  may  tremble.    The  superficial  and deep  reflexes  are  increased,  and  ankle  clonus  is  present.  The electrical  excitability  of  the  affected  muscles  is  diminished  but  the 
reaction  of  degeneration  is  absent.   Incontinence  of  urine  and  impo- 

tence are  early  and  common  symptoms.    The  mind  is  unaffected 
The  disease  does  not  itself  end  fatally,  but  a  definite  improve- 

ment is  seldom  seen  except  in  incipient  cases. 
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US  ■ 

nia<rnosis -Lathyrism  must  be  disti
nguished  from  ergotism  by 

.hfabsence"  of  gangrene,  from  beri-
beri  by  the  absence  o  imphca- 

don  of  The  periphfral  Serves  an
d  the  heart,  and  the  absence  

of 

^^P^n^nosis  —The  disease  itself  is  not  fatal.  .  u    u  • 

?reatment-Mild  cases  may  be  consi
derably  benefited  by  bemg 

,hen  g^od  food  and  warm  clo
thing,  together  with  counter-irr

ita- 

tSrto  the  spine,  and  bromide  of  p
otassium  internally  m  15-giam 

An^P'^  three  time  a  day.    Strychnine  is  harmf
ul.  ^ 

TropSlaxis^The  only  possible 
 prophylaxis  is  the  distribution 

of  good  food  to  the  poor  in  times
  of  famme. 

Loliismus. 

Loliismus  is  an  intoxication  caused  by  t
he  ingestion  of  the  seeds 

of  LoUum  temulentum  Linne  in  bread.     _  ^-     ̂   ̂ r.A  \^ 

History.-Loliismus  has  been  known  smce
  Roman  times  and  is 

said  bv  Orfila  to  have  occurred  in  Genoa
  during  the  blockade  of 

?he  year  1800.  Kingsley  of  Roscrea  d
escribed  an  outbreak  m 

1854!  L  which  thirty  persons  suffere
d  severely.  Similar  cases 

have  been  reported  in  India  from  the  Pun
]aub,  where  the  herb 

is  called  mostaki,  and  from  the  North-West 
 Provinces,  where  it  is 

""^^^tioE— 'The  exact  method  by  which  Lolium  temulentum 
causes  disease  is  not  known.  Dr.  Cordier  experimented  

on  himself 

bv  talcing  6  drachms  of  the  seeds  early  one  morning,  
and  asserts 

that  the  result  was  inability  to  think,  indistinct  vision,  
torpor, 

debility  and  drowsiness,  followed  by  efforts  to  vomit,  
and  later  by 

tremors'  of  the  limbs,  great  depression,  difficulty  of  speech  
and 

vomiting.  Bley  separated  a  bitter  principle,  which  
he  called  lohm 

but  the  action  of  this  does  not  appear  to  have  been  investigated 

properly.  Freeman  states  that  the  seeds  owe  their  poisonous  
pro- 

perties to  an  associated  symbiotic  fungus,  which  he  carefully  de- 

scribes, and  says  that  it  is  probably  identical  with  that  found  in 

other  species  of  Lolium.  He  says  that  it  is  a  disputed  point  how 

far  ergot  and  other  fungi  may  be  concerned  m  the  production  
of 

"the  d.lSC3.S6 

Climatology.— It  occurs  in  the  Punjaub  and  the  North-West
 

Provinces  of  India,  and  in  Europe. 

Pathology  and  Morbid  Anatomy. — Not  known. 

Symptomatology.— The  affected  persons  become  very  giddy,  and 

stagger  about  as  though  drunk,  and  at  the  same  time  suffer  from 

violent  tremblings  in  the  arms,  legs,  and  tongue,  impairment  of 

vision  with  dilated  pupils,  green  vision,  great  prostration,  and  in 

some  cases  vomiting.  Sometimes  there  is  a  sense  of  burning  heat 
in  the  mouth  and  throat,  and  a  small  irregular  pulse. 

Diagnosis.— The  diagnosis  may  be  effected  by  considering  the 

symptoms  and  examining  the  bread,  when  the  starch  granules  of 
Lohum  may  be  seen. 

Prognosis. — The  disease  does  not  end  fatally. 
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JlS'r''--''"''  the  -eds  of  M«„, 
Paspallsmus. 

flX^t  ZS1:^TT  '^^'f  ̂ 7  ̂̂ ^^"^  bread  „.ade  from 

Fig.  2S._Paspalum  scrobiculatum  Linnaeus. 
Seeds  show  separately  at  the  top  of  the  illustration. 

History.— Poisoning  by  Paspalum  scrobiculatum  occurs  in  India where  it  was  reported  as  far  back  as  1879,  and  probably  was  known 

etiology.— Some  authorities  doubt  the  genuineness  of  this  disease for,  as  WaddeU  pomts  out,  the  symptoms  are  so  like  loJiismus 
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that  it  is  quite  possible  that  some  mistake  may  
be  made  as  to  the 

^^TwoTarieties  of  Paspalum  scrobiculatum  are  known  in  India— 

viz  the  sweet,  which  is  called  '  pechadi,'  or  '  gorahar
ik,'  and  is  said 

to  be  wholesome  ;  and  the  bitter,  which  is  called  dh
ome,  majara 

harik'  or  '  mana  kodra,'  and  is  considered  to  be  poisonous.
 

The  poison  appears  to  reside  for  the  most  part  m  t
he  testa,  but 

the  exact  poisonous  principle  is  not  known.  Barry  points
  out  that 

the  seed  is  hable  to  the  attacks  of  fungi,  and  that  perhaps  the
 

poisoning  is  really  due  to  these  parasites.  It  is  clear  that  t
he  whole 

subject  requires  revision.  ...       ^  . 

Symptomatology.— The  symptoms  are  vertigo,  unpairment  of
 

vision,  apparent  intoxication,  muscular  tremors,  feeble  pulse,  co
ld 

dammy  skin,  dysphagia,  delirium,  narcosis,  ending  at  times  in  d
eath. 

Diagnosis.— This  must  be  mainly  from  poisoning  due  to  Lolium, 

which  can  only  be  done  by  making  inquiries  as  to  the  seeds  from 

which  the  flour  is  prepared. 

Prognosis.— This  appears  to  be  on  the  whole  good,  though  fatal 
cases  have  been  recorded. 

Treatment. — Similar  to  loliismus. 

Prophylaxis. — Avoid  the  seeds  of  the  grass  in  making  flour. 

Atriplicismus. 

Atriphcismus  (Matignon,  1898)  is  an  intoxication  said  to  be  caused 

by  the  ingestion  of  certain  species  of  Atriplex  (Linnaeus),  especially 
Atriplex  littoralis  L.  and  A.  angustissima  vel  serrata. 

History. — Atriplicismus  was  first  described  by  Matignon  in  North 
China  (Pekin)  in  1898,  but  he  leaves  the  subject  open  to  some  doubt. 

Climatology. — The  disease  is,  as  far  as  is  known,  confined  to  China. 

etiology. — In  some  way  the  disease  is  connected  with  Atriplex 
serrata  (Chenopodiaceae),  which  grows  as  a  weed  in  the  courts, 
gardens,  and  along  the  walls  of  the  houses  of  Pekin,  and  is  eaten 
by  very  poor  people  either  uncooked  or  as  a  pancake. 

It  is  said  never  to  be  poisonous  if  well  washed,  and  if  the  red 
leaves  are  picked  out.  But  Matignon  drew  attention  to  the  fact 

that  a  small  insect  of  a  greenish-yellow  colour  is  found  on  the  plant. 
It  is  possible  that  the  disease  may  be  due  to  this  insect,  because 
Megnin  found  that  Holothyrus  coccinella  Gervais,  a  mite  found  in 
Mauritius  and  the  Malay  Archipelago,  causes  severe  inflammation 
of  the  part  touched.  This  insect  may  be  carried  by  the  hand  to  the 
mouth.  Laveran  thinks  that  the  people  get  the  thumb  and  forefinger 
infected  while  plucking  the  herb,  and  that  it  is  by  the  hand  that  the 
disease  is  carried  to  the  mouth.  The  aetiology  is,  therefore,  extremely 
doubtful,  and  it  may  be  either  an  animal  or  a  vegetal  poisoning. 

The  predisposing  cause  is  scarcity  of  food,  which  compels  the 
poorer  classes  to  use  some  substitute  for  the  usual  cereals.  Hence 

in  Pekin  in  1895,  while  the  Japanese  War  was  proceeding,  there 
were  a  number  of  cases  among  beggars.  Women  suffer  more  than 
men,  and  the  young  and  the  old  are  specially  attacked. 
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Morbid  Anatomy. — ^The  pathology  and  morbid  anatomy  are  quite unknown. 

Symptomatology.— The  disease  begins  suddenly  without  prodro- 
mata,  some  ten  to  twenty  hours  after  the  plant  has  been  eaten. 
The  tips  of  the  fingers  and  the  back  of  the  hands  begin  to  itch^ 
though  sometimes  the  irritation  may  be  at  first  limited  to  the  thumb 
and  forefinger.  The  affected  parts  soon  become  painful,  swollen, 
cyanosed,  and  cold,  while  the  pain  and  swelling  spreads  up  the 
hands  on  to  the  forearms.  The  face  and  eyehds  itch,  and  in  due 
course  become  swollen,  and  the  nose  becomes  cyanosed  and  cold. 
Sensibility  to  touch  is  diminished  in  the  affected  parts,  but  much 

increased  to  heat  and  to  the  sun's  rays.  Bullae  and  ulcers  may 
appear  on  the  affected  parts,  the  latter  often  giving  rise  to  keloid 
scars.  There  is  considerable  itching.  Ecchymoses  may  appear  in 
various  parts  of  the  body.  Gangrene  of  the  fingers  may  also  occur. 
The  general  health  of  the  patient  is  not  much  affected. 

Diagnosis. — Atriplicismus  may  require  to  be  diagnosed  from 

Raynaud's  disease  and  erythromelalgia,  but  there  should  be  no 
difficulty,  because  in  the  former  there  is  no  oedema,  and  in  the 
latter  there  is  redness  as  well  as  oedema. 

Treatment. — ^The  treatment  is  symptomatic,  and  consists  in 
applying  anodynes  and  cold  compresses  locally,  and  giving  purga- 

tives and  disinfectants,  such  as  salol,  internally.  Good  food  and 

good  hygiene  are  also  requisite. 

Propliylaxis. — ^The  setiology  must  be  settled  before  definite  rules 

for  prophylaxis  can  be  given.* 
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VENOMOUS  ANIMALS. 

Many  species  belonging  to  the  various  classes  and  orders  of  the 

animal  kingdom  possess  glands  which  secrete  chemical  substances 

injurious  to  man  and  the  higher  animals.  The  exact  nature 

of  these  chemical  substances  is  but  little  understood  at  present, 

though  of  late  years  much  advance  has  been  made  in  the  knowledge 

of  their  action,  which  seems  to  be  of  a  nature  similar  to  that  of 
bacterial  toxins. 

It  will  be  best  to  consider  these  venomous  animals  in  the  order 

of  their  zoological  classification. 

PROTOZOA. 

Rosenau  and  his  collaborators  have  recently  succeeded  in  pro- 

ducing a  malarial  paroxysm  ih  a  healthy  man  by  injecting  blood- 
serum  taken  from  a  malarial  patient  during  the  cold  stage  of  the 

fever,  and  previously  filtered  through  a  Pasteur-Chamberland  filter. 
Casagrandi  and  De  Blasi  have  also  described  a  haemolytic  toxin, 
concerning  which  more  will  be  said  when  malaria  is  discussed. 

Laveran  and  MesnO.  have  shown  that  Sarcocystis  tenella  produces 
a  toxin,  sarcocystin,  of  which  ci  milligramme  will  kill  i  kilogramme 
of  rabbit  with  choleraic  symptoms,  while  a  less  dose  will  produce 
fatal  cachexia.    It  is,  however,  less  toxic  to  other  animals. 

CCELENTERATA. 

The  Coelenterata  include  anemones,  corals,  and  jelly-fishes,  which 
are  capable  of  stinging  by  means  of  certain  special  cells  called  cnido- 
blasts,  which  enclose  nematocysts — i.e.,  little  sacs — the  invaginated 
neck  of  which  is  continued  into  a  long,  hollow,  spirally  coiled  fila- 
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ment,  surrounded  with  poisonous  fluid.  When  stimulated,  these 
cysts  explode,  and  the  filament  is  ejected  and  pierces  the  skin  of  the 
animal  attacked,  and  so  introduces  the  poison. 

Zoantharia. — Stings  from  anemones  cause  itching  and  burning  and 
skin  eruptions.  In  its  worst  form  this  is  exhibited  in  la  maladie  des 

plongeurs  [pecheurs  d'Sponges)  of  the  Mediterranean.  According  to 
Dr.  Skevos  Zervos,  the  first  symptoms  are  itching  and  intense  burning 
in  the  place  where  contact  with  the  anemone  has  taken  place.  A 
papule  then  appears,  surrounded  by  an  area,  which  at  first 
is  red,  but  may  become  blue  and  finally  black,  and  may  spread  over 
the  surrounding  skin  to  a  distance  proportional  to  the  virulence  of 

the  poisoning.  The  skin  sloughs,  and  leaves  a  suppurating  ulcer. 
Dr.  Zervos  has  produced  the  symptoms  of  this  disease  in  a  dog 

by  rubbing  an  actinia,  held  in  forceps,  along  its  abdomen. 
C.  Richet  has  separated  two  poisonous  principles  from  Anemone 

scultatus — viz.,  thalassin  and  congestine.  Thalassin  is  not  very 
toxic,  producing  cutaneous  redness,  intense  congestion  of  mucous 

membranes,  pruritus,  and  sneezing.  Congestine  is  much  more  viru- 
lent than  thalassin,  for  a  dose  of  2  milligrammes  per  kilogramme 

will  kill  a  dog  in  twenty-four  hours.  Thalassin  is,  however,  antago- 
nistic to  congestine,  for  a  dog  inoculated  with  the  former  will  resist 

an  otherwise  mortal  dose  of  the  latter. 

The  application  of  fat  to  the  skin  is  said  to  be  a  preventative  to 
the  venomous  action  of  the  anemone. 

Millepora. — Jones  has  described  an  acute  erythema,  with 

severe  pain,  followed  by  papules,  pustules,  and  desquamation, 

as  the  result  of  stings  by  the  hydroids  of  the  hydrocoralline  mille- 

pores  {Millepora  alcicornis,  M.  compianata,  and  M.  verrucosa)  in 

Malaya,  where  the^  corals  are  known  as  '  Karang  gatal,'  or  itchy corals. 

Traehymedusse.— The  jelly-fishes  of  European  waters,  such  as 

Rhizostoma  pulini  of  the  Mediterranean  and  R.  cuvieri  of  the 

EngUsh  Channel,  are  well  known  to  cause  local  redness,  swelling, 
and  urticarial  eruptions. 

The  jelly-fishes  of  the  tropics  produce  the  same  symptoms,  but 

with  greater  severity.  The  pain  is  agonizing,  and  there  is  collapse, 

with  local  swelling  and  redness. 

The  treatment  is  to  give  stimulants  internally,  and  to  apply 

alkaUs,  such  as  dilute  ammonia,  to  the  affected  area.  Usually 

recovery  is  quick,  and  there  are  no  after-effects. 

Meyer  describes  a  case  of  poisoning  due  to  the  well-known 

Physalia  pelagica  (the  Portuguese  man-of-war),  in  which  there  w
as 

severe  inflammation  and  fever.  A  similar  case  caused  by  Cyanea 

capillata  has  been  recorded  by  Forbes. 

Porter  and  Richet  obtained  a  liquid  from  PhysaHa  contammg  an 

active  principle,  hypnotoxin,  which,  when  mjected  into  
animals, 

caused  somnolence  and  finally  death,  due  to  cessation  of  respiration
. 
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ECHINODERMATA. 

The  Echinodermata  possess  poison 
 glands  which  supply  a  venom  to 

 certain 

JmS'iiines^^^^tt^^^  the  holothnrians.  The 
The .  only  echinoderm    ̂ ^^^  (,lUed  to  Holothuria  argus)  are 

s^rtrcr^e^nLmmaSon  oftle  skin
,  Ld,  if^any  of  the  secretion  gets  mt

o 
the  eye,  even  blindness. 

PLATYHELMIA. 

Dibothriocephalus  latus  which  causes  a  P/«|X^/^,^J^\^i;eorv  is 
nected  to  secrete  some  form  of  poison,  

and,  indeed,  this  theorj^  is 

Lfported  by  certain  experiments  
of  Schaumann  and  Tallquist^ 

These  investigators  found  that  if  
the  worms  were  subjected  to 

I  S?ticXSon  and  then  mixed  with  
food  and  given  to  dogs  by 

'  S^r^outf  or  extracted  with  normal  salt  solution  
and  mjected 

[  fvpoXmically,  an  exhaustion  
which  ended  m  death  was  some- 

?rs  prXced.    In  one  case  there  was  
a  great  reduc  ion  of  the 

red  blood-corpuscles.    Rabbits,  however,  
were  not  affected. 

Tcenia  saginata  has  been  investigated  by  Me
ssmeo  and  Calamida, 

who  consider  that  they  have  found  evidence 
 of  the  presence  of  a 

poison  which  can  be  obtained  by  pulverizm
g  the  t^nia  with  sand 

and  extracting  with  normal  sahne  solution. 
 This  extract  was  then 

filtered  and  hijected  into  animals,  but  the  sy
mptoms  were  not 

■  characteristic.  Picou  and  Ramond  consider  that  the 
 extracts  they 

i  obtained  showed  a  decided  bactericidal  actio
n.  _ 

On  the  other  hand,  the  rupture  of  an  echmococcus
  cyst  is  weU 

1  known  to  produce  symptoms  of  poisoning,  bu
t  the  chemical  nature 

I  of  the  poison  is  not  known.    The  symptoms  m  m
an  are  urticaria, 

'  if  the  dose  is  smaU ;  peritonitis,  and  severe  cardiac  symptoms,  leading 

to  fatal  coUapse,  if  the  dose  is  large.    Injected  mto  
animals  the 

Uquid  acts  as  a  cardiac  poison,  causing  death  by  stoppage  ot 
 the 

heart  in  diastole,  together  with  various  other  symptoms,  such 
 as  a 

fall  of  the  blood-pressure  and  temperature. 

NEMATHELMINTHES. 

I  Ascarides  produce  a  volatile  body  with  a  peculiar  and  disagree
able 

odour,  very  irritating  to  the  mucous  membranes,  especially  to  t
he 

conjunctiva.  This  odour  is  most  noticeable  in  making  post-mortems 

upon  persons  suffering  severely  from  these  worms.  Arthus  
and 

Chanson  have  injected  rabbits  with  the  hquid  squeezed  out  of  livmg 

i  human  ascarides,  and  produced  collapse  and  death  within  ten 
minutes  of  a  dose  of  2  c.c. 

Cattaneo  obtained  a  substance  toxic  to  guinea-pigs  by  allowing 

ascarides  to  live  in  sterile  broth.  Cao,  Jammes,  Mandoul,  and 

Boycott,  however,  failed  to  obtain  any  evidence  of  the  toxicity  of 
ascarides. 



l82 VENOMOUS  ANIMALS 

With  regard  to  Agchylostoma  duodenale,  there  has  been  much 
discussion  as  to  whether  it  produces  a  toxin  or  not.  The  experi- 

ments of  Whipple  and  Preti  seem  to  estabhsh  the  presence  of  a 
hsemolytic  principle  in  the  alimentary  canal  of  the  worm,  and  those 
of  Loeb  and  Smith  of  a  principle  inhibiting  the  coagulation  of  the 
blood  and  secreted  by  the  cephalic  glands,  but  these  substances 
appear  to  be  of  importance  to  the  worm  for  the  purposes  of  digestion, 
and  not  to  be  of  sufficient  strength  to  act  upon  the  host.  According 
to  Alessandrini,  however,  the  cephahc  glands  secrete  a  true  toxin. 
The  evidence  which  has  been  gathered  together  points  also  to  the 
possibility  of  the  toxicity  of  the  agchylostomes  being  partly  due  to 
the  absorption  of  bacteria  or  their  products  into  the  circulation  of 
the  host  through  lesions  in  the  intestinal  mucosae  caused  by  the bites  of  the  worms. 

ARTHROPODA. 

The  Phylum  Arthropoda  includes  a  large  number  of  types,  which 
are  characterized  by  their  capability  of  stinging. 

I.  Arachnida, 

The  class  Arachnida  includes  among  its  orders  the  Scorpionidea, 
or  scorpions,  the  Aranea,  or  spiders,  and  the  Acarina,  or  mites  and 
ticks,  many  of  which  are  venomous. 

1.  Scorpionidea. 

Scorpions  abound  in  the  tropics,  where  they  grow  to  a  large  size, 
and  are  much  feared  because  of  the  poisonous  properties  of  their 
sting.  The  method  of  striking  is  to  bring  the  tail  forward  over  the 
body  of  the  scorpion,  so  that  the  curved  spine  on  the  last  segment 
(telson)  of  the  tail  penetrates  into  the  skin  and  inflicts  the  wound. 
On  either  side  of  this  curved  barb  is  an  opening  through  which  the 

duct  from  a  poison  gland  discharges  the  venom. 
It  is  probable  that  the  poison  of  different  kinds  of  scorpions 

differ  qualitatively  and  quantitatively,  but  on  this  subject  little  is 
known.  Certainly  the  sting  of  the  small  European  scorpion 
{Euscorpius  europceus)  has  but  slight  action,  causing  only  local  pain, 
redness,  and  swelling,  while  the  larger  one  of  South  Europe  [Buthus 
occitanus)  causes  severe  pain  and  phlegmonous  swelling  of  the  whole 
extremity,  and  such  remote  symptoms  as  vomiting,  faintness, 
tremors,  and  cramps  in  muscles,  while  the  larger  tropical  species 
kill  not  merely  children,  but  even  adults.  According  to  Cararoz, 

as  many  as  200  persons  die  annually  from  scorpion-sting  in  the 
neighbourhood  of  Durango  in  Mexico.  In  Africa  scorpion-stings 
are  of  frequent  occurrence,  but  death  is  rare. 

Historical. — Maupertius  in  1731  and  Redi  in  1779  appear  to  have 
been  the  first  to  study  the  effects  of  scorpion-venom  by  experiments, 
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nah  the  ancients  were  well  acquainted
  with  the  sting  and  its 

ffe  fs  and  had  woven  wonderful  leg
ends  as  to  the  origm  of  these 

fimais  Redi  experimented  upon  a
  pigeon  and  a  dog  but  the  real 

i  Jv  of  thfvenom^beganwithGuyon  
1864,  Paul  Bert  1865,  Delange 

1866  and  Valentin  in  1876,  and  was  
followed  up  by  Joyeux-Laffine 

in  1883  and  many  others.     A  full  li
terature  is  given  m  Faust  s 

'  "^Geo^gr^htS.-^^^^^^^  occur  all  over  the  world,  but  the  largest 
and  S  dreaded  are  f  ound  in  the  tropics.  

They  live  under  stones, 

uSdeT  the  bark  of  trees,  in  sand,  and  also  
in  houses,  which  they 

leave  at  dusk.    Some  of  the  best  known  a
re 

1.  Euscorpius  eiiropcaus  (3 

to  3 -5  centimetres  long) :  Italy, 

Tyrol,  South  France. 

2.  Buthus  occitanus  Amour 

(8-5  centimetres  long)  :  Italy, 

Greece,  Spain,  North  Africa. 

3.  Buthus  afer  Leach  (16 

centimetres  long)  :  Africa, 
Asia. 

4.  Buthus  quinquestriatus 

Hemprich.  and  Ehrenberg : 

Upper  Egypt  and  the  Sudan . 

5.  Bttthiis  mmirus  :  Egypt. 
Tunis. 

6.  Prionurus  citrinus: 

Desert  near  Cairo  and  Alex- 
andria. 

7.  Prionurus  amoiireuni 

Savigny  :  Sudan. 
8.  Androctonus  funestus 

Ehrenberg  (g  centimetres 

long):  North  and  Middle 
Africa. 

g.  Heterometrus  maurus  : 
Tunis. 

Anatomical. — ^The  body  of 
the  scorpion  is  divided  into  a 

cephalo-thorax  or  prosoma,  behind  which  comes  an  abdomen  sub- 

divisible into  a  broader  portion,  ormesosoma,  and  a  narrower,  meta- 

soma,  with  five  segments,  which  is  popularly  called  the  tail.  At 
the  end  of  this  metasoma  there  is  a  postanal  curved  spine,  called 

the  telson,  inside  which  lies  the  paired  poison  gland.  The  appendages 

of  the  scorpion  are  :  i.  Small  three-jointed  chelicerse,  which  are  used 

for  holding  prey.  2.  Large  six-jointed  pedipalpi,  which  are  used 
for  seizing  prey.    3-6.  Four  pairs  of  seven-jointed  walking  legs. 

Scorpions  seize  their  prey  with  the  pedipalpi,  hold  them  close  to 
the  mouth  by  means  of  the  chelicerse,  and  sting  them,  if  necessary, 

by  bringing  the  metasoma  forwards  over  the  mesosoma  and  cephalo- 

thorax,  and  inserting  the  tip  of  the  telson  well  into  the  animal's 

Fig.  26. — Palam^us  indus. 

(A  scorpion  commonly  found  in  Ceylon.) 
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body  and  allowing  it  to  remain  there  until  the  poison  has  had  time 
m.!  Tlie  telson  consists  of  two  portions-a  broad  swollen  part 
(the  ampuUa)  and  a  narrow  portion  (the  spine),  near  the  extremity of  which  are  two  small  openings  for  the  escape  of  the  venom The  two  poison  glands  lie  inside  the  ampulla,  one  on  each  side 
of  the  middle  Ime  Each  gland  is  covered  with  a  sheet  of  muscle 
w-i  "^fi^  ̂""^  dorsal  aspects.  This  muscle,  which  is  called  by 
Wilson  the  compressor,'  is  inserted  by  its  edge  mesiaUy  along  the ventral  inner  surface  of  the  waU  of  the  telson,  and  by  a  brlader 
insertion  laterally.  The  compressor  muscle  squeezes  the  poison  out of  the  gland,  along  the  duct,  and  through  the  opening  in  the  spine into  the  victim.  The  epithelium  of  the  gland  shows  three  distinct 
types  of  cells— the  mucous  cell,  the  fine  oxyphile  granular  cell,  and the  cell  with  very  large  granules. 
The  Venom.— Scorpion-venom  is  a  clear,  faintly  acid  fluid  of  a 

somewhat  thick  or  oily  consistence,  and  possessed  of  an  extremely 
famt  yellowish  colour.  It  contains  no  structural  elements,  but 
crystals  form  m  it  if  evaporation  takes  place.  On  an  averaee  it contams  about  28  per  cent,  of  solids. 

Wilson  gives  the  following  figures  for  the  venom  of  Buthus  quin- 
qitestnatus  : — 

Specific  gravity  1092 

Asf^  30-3  per  cent.   °4 

Proteids  form  part  of  the  solids,  and  it  is  believed  that  the  active 
principle  is  either  a  nucleo-proteid,  acid  albumin,  or  a  primary  pro- 

teose. The  effects- described  by  various  authors  would,  however, 
indicate  the  presence  of  toxins,  one  resembling  the  neurotoxin  of 
snake-venom,  and  another  a  haemolysin,  for  Kyes  has  described  a typical  lecithide  producing  haemolysis  like  the  lecithides  of  cobra- 
venoni.  Calmette  has  also  shown  that  the  venom  of  Buthus  occi- 
tanus  is  neutralized  by  cobra  antivenene.  There  would,  therefore, 
appear  to  be  some  resemblance  between  scorpion-venorn  (or,  at  all 
events,  the  venom  of  Buthus  occitanus)  and  cobra- venom.  It  is,  how- 

ever, impossible  to  make  any  definite  statements,  as  the  condition 
of  our  knowledge  with  regard  to  this  poison  is  most  unsatisfactoiy. 

Joyeux-Lafane  thought  that  the  venom  first  increased  reflex 
action,  and  then  caused  paralysis  of  the  nervous  system,  and  that 
death  was  due  to  a  curari-like  poisoning  of  the  end-plates  of  the 
respiratory  muscles  ;  but  Valentin  found  these  were  quite  intact, 
and  that  the  muscles  contracted  well  when  their  nerves  were  stimu- 

lated by  electrical  or  mechanical  stimuli. 

As  regards  the  action  on  the  blood,  coagulation,  hfemorrhage  due 
to  change  in  the  capillary  walls,  and  hjemolysis  have  been  observed, 
as  well  as  agglutination  of  the  red  corpuscles,  which  are  said 
to  form  viscous  masses,  and  thus  to  block  the  bloodvessels  by 
embolism. 

These  observations  were  made  by  Jousset  de  Bellesme  on  Lilla 
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•  vvc  ̂   irne  remarkable  for  its  lack  of  pigment,  an
d  therefore 

vtndts  a  J.  „  purpose.    If  confirmed,  they  would 

th'e'pfese^^^^^^^^^  h.morrhagins,  hemolysins,
 

and  agglutS  in  s^corpi^ 
 and  would  make  it  resemble 

verv  Sy  snake-venoms.  Sanarell
i,  however,  was  not  able  to 

observe  any  change  in  the  red  cells 
 beyond  hemolysis,  which  he 

qaw  in  the  blood  of  fishes,  amphibia,  a
nd  birds. 

Tn^onclusion,  we  may  therefore  assu
me  the  presence  of  a  neuro- 

toxin acting  on  the  central  nervous  system, 
 and  the  presence  of 

hemolysins;  until  further  experiments 
 give  us  more  exact  mforma- 

Minimum  Lethal  Dose.-The  minimum  lethal 
 doses  for  dry  Buthus 

\fer  venom  is,  according  to  Calmette,  0-
05  milligramme  for  white 

mice  and  o  <,  milligramme  for  rabbits.  .     ■,   •  , 

That  the  ?enom  must  be  very  toxic  for  small
  animals  is  shown 

bv  the  fact  that  the  minimum  lethal  dose  for  a
  gumea-pig  is  o-i 

milligramme  per  kilogramme,  which  gives  a  to
xic  value  of  10,000,000 

for  Buthus  quinquestriatus  ;  but,  as  may  be  imagi
ned,  the  toxicity 

of  different  venoms  varies  considerably,  and  the  differ
ence  may  be 

not  merely  quantitative,  but  qualitative.  ,  ̂ 

Effects  of  the  Venom.— It  must  be  remembered  that 
 the  venom 

is  not  merely  a  means  of  defence  for  the  scorpion,  but  it 
 is  also  the 

method  by  which  it  kiUs  its  prey,  which  usually  consis
ts  of  small 

animals  ;  and,  further,  that,  in  order  to  be  toxic,  the  
venom  must 

be  injected  subcutaneously  or  intravenously,  for  by  the  mouth 
 it  is 

harmless.  . 

When  experiments  are  performed  on  animals,  the  following 

symptoms  appear ; — 
1.  Local  irritation  and  pain. 

2.  Muscular  twitchings,  chiefly  of  the  head  and  neck. 

3.  Jumping  movements. 

4.  Lachrymation. 

5.  Increased  orbital,  nasal,  and  salivary  secretions. 

6.  Muscular  spasms,  especially  of  the  hind-limbs,  but  also  in  all muscles. 

7.  Erection  of  the  hairs. 
8.  Passage  of  hquid  feces  (often  absent). 

g.  Erection  of  penis  and  emission  of  semen. 
The  venom  of  Heterometrus  maurus  causes  death  in  small  birds 

within  two  minutes  to  half  an  hour  from  failure  of  the  respiration. 

If  the  venom  of  a  scorpion  is  placed  on  the  conjunctiva  of  a  rabbit, 
violent  ophthalmia  results. 

In  man,  the  symptoms  depend  upon  the  size  and  nature  of  the 

scorpion.  Thus,  the  sting  of  the  small  (3J  centimetres)  Euscorpius 

europceus  causes  only  pain,  redness,  and  local  swelling,  whereas  the 

larger  tropical  scorpions  cause  very  intense  pain  of  a  burning 

character  radiating  from  the  skin,  associated  often  with  violent  con- 

vulsions, mental  disturbance,  and  hallucinations,  profuse  perspira- 
tion, and  secretion  of  saliva,  and  perhaps  vomiting.    The  pulse  is 
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weak  and  quick,  and  the  respirations  hurried  and  shallow  These 
symptoms  gradually  diminish  in  three  to  eight  hours,  and  by  about nmeteen  to  twenty-four  hours  the  person  is  usually  normal  This 
however,  is  not  always  so,  for  death  may  ensue  due  to  collapse or  stoppage  of  the  respiration,  effects  which  are  more  likely  to happen  m  small  children  than  in  adults.  Thus,  Wilson  states 
that  the  mortality  in  children  under  five  is  60  per  cent,  for  Buthus 
qmnqxiestnatus,  but  the  mortality  diminishes  as  the  age  increases 
Of  course  this  is  simply  due  to  the  greater  dilution  of  the  poison  in the  body  of  the  adult. 

In  addition  to  the  above  symptoms,  some  authors  have  described 
trismus,  but  it  is  probably  due  to  infection  with  the  bacillus  of 
tetanus.  The  erection  of  the  penis  noted  in  experiments  on  animals 
has  been  seen  m  man  by  Delange  and  Guyon  in  Algeria.  A  paralysis 
ot  the  lingual  and  hypoglossal  nerves  has  been  noted  by  Posada- 
Arango.  Lymphangitis  and  adenitis  are  described  as  part  of  the local  effect  of  the  sting. 

The  above  symptoms  would  indicate  the  action  of  a  neurotoxin 
actmg  upon  the  nervous  system,  and  causing  first  of  all  increased 
reflex  action  and  convulsions,  and  later  paralysis  of  the  medullary 
nuclei;  for  if  Valentin's  observations  are  correct,  there  are  no paralyses  of  the  motor  nerve-endings. 

Effect  on  the  Scorpion.— At  the  present  time  it  is  not  believed 
that  a  scorpion  commits  suicide  when  in  difficulties  by  stinging 
Itself  m  the  head  with  its  own  sting,  because,  though  not  absolutely 
immune  to  its  own  venom,  it  possesses  a  high  degree  of  immunity 
against  it.  Accidental  but  not  intentional  wounding  of  an  indi- 

vidual by^its  own  sting  is  said  to  be  known. 
Immunity.— A  natural  immunity  exists  in  the  jerboa  {Jacuhis 

lacihs)  and  in  the  desert  rat  (Gerbilis  -pyramidis),  and  a  partial 
immunity  in  the  zerilla  [Ictonix  libyca). 

According  to  Balfour,  fakirs  at  times  possess  an  acquired  im- 
munity, but  this  has  not  so  far  been  obtained  in  any  animal.  Cal- 

mette  has  reported  that  the  serum  of  a  horse  immunized  against 
cobra- venom  can  neutralize  the  venom  of  Buthus  occitanus — a  fact 
which  Metchnikoff  has  confirmed  ;  but  Nicolle  and  Catouillard  have 
found  this  serum  useless  against  the  venom  of  the  Tunis  scorpion 
{Heterometrus  maurus). 

Diagnosis. — The  history  of  the  case  and  the  single  puncture  on 
the  affected  part  makes  the  diagnosis  generally  easy. 

Prognosis.— If  an  adult  is  stung,  the  prognosis  is  good,  as  death 
is  known  to  be  rare,  but  not  so  in  children.  The  prognosis,  there- 

fore, varies  with  the  age,  and  can  be  judged  by  the  following  table 
from  Bray,  quoted  by  Wilson,  which  gives  the  deaths  at  Omdurman 
in  ig02  as  follows  : — 

Under  one  year       . .        . .        . .        . .        . .  5 
One  to  five  years      . .        . .        . .        . .        . .  9 
Five  to  fifteen  years. .        ..        ..        ..        ..  7 

Total      ..        ..        ,.        ..  ..21 
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Deaths  of  adults,  however, 
 are  knowrx,  but  generally

  take  place 

^  ̂'7±r'  The  mosUeasonable  treatment  is  t
o  apply  a  proximal 

Treatment.-The  most  i^easo  ^.^^^  permanganate  of 

he  tried  and  stimulants  should  be  given.  ^  ,  c  npr  rent 

horse's  blood,  and  has  been  found  usefu
l. 

2.  Aranea. 

The  Aranea  or  spiders,  are  found  all  o
ver  the  world  but  by  far 

the  largesrare  in  the  tropics,  and  their
  peculiarly  repulsive  appear- 

ance hfs  given  rise  to  numerous  fables,  bo
th  ancient  and  modern, 

with  reeard  to  their  poisonous  properties.  .  -,  ,   ,  j 

Histo?Sal.-The  study  of  spider-stings  may
  be  said  to  be  modern 

and  to  begin  with  Blackwell  in  1855,  but  it  was
  Robert  m  1893  who 

gave  the  fundamental  data  concerning  t
hese  poisons.  He  main- 

tains that,  in  addition  to  the  secretion  of  the  poison  g^
^and,  th^  « 

is  a  toxalbumin  which  permeates  every  portion  of
  the  body  of  the 

animal,  and  in  some  species  of  animals  is  mix
ed  with  the  venom. 

He  considers  that  the  secretion  of  the  poison  glan
d  only  gives 

rise  to  local  symptoms,  and  that  the  general  sympt
oms  are  due  to 

this  toxalbumin,  and  that  it  is  because  of  this  ad
mixture  m  Latro- 

dectus  that  the  bite  may  cause  severe  symptoms  an
d  even  deatn 

in  human  beings.  The  common  European  garden  spider
  [hpeira 

diadema)  only  causes  local  irritation,  because  th
e  toxalbumin, 

though  present  in  the  body,  is  not  mixed  with  the  poi
son  of  the 

poison  gland.  He  also  describes  a  hasmolytic  action  m  bo
th  Epeira 

and  Lairodectu
s.  

. 

Sachs  has  contributed  a  paper  in  which  he  carefully  studies  this
 

hemolysin,  which  he  calls  arachnolysin,  and  Wilson  has  recently 

written  an  excellent  monograph  on  the  spider-bites. 

Geographical.— All  genera  of  spiders  appear  to  be  poisonous,  but 

the  most  important  are :  Latrodectus  mactans,  Chili ;  L.  scelto, 

the  katipo  of  New  Zealand;  Theraphosa  avicidaria  L.,  South 

America;  T.  hlondi  Latr.  ;  T.  javanesis  Walck.  ;  Chiracanthmn 

mitrix  Walck.  ;  Theridium  tredecim  guttatum  F. ,  France  and  Ita,ly  ; 

T.  lugubre  Koch,  Kara  kist  of  Russia ;   Segestria  perfida  St.  ; 
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ChcBtopelina  olivacea ;  Lycosa  tarantula  L. ;  L.  singoriensis  Laxman  • 
Epeira  diadema  Walck.  

' 

Anatomical.— The  body  of  the  spider  is  sharply  divided  into 
cephalothorax  and  abdomen.  The  pairs  of  appendages  are  six  in 
number  :— (i)  The  two-jointed  cheHcerae  ;  (2)  The  six-jointed  leg- 
hke  pedipalpi ;  (3-6)  The  seven-jointed  legs.  The  poison  gland usually  lies  m  the  basal  joint  of  the  cheUcera,  ensheathed  in  con- 

nective tissue,  inside  which  there  are  two  spirally  arranged  layers 
of  non-striped  muscle  surrounding  a  basement  membrane  which 
bears  two  to  three  layers  of  polyhedral  cells,  surrounding  the  lumen 
of  the  acinus.  From  the  gland  the  duct  runs  forwards  into  the 
distal  hook-shaped  joint,  upon  the  apex  of  which  it  opens. 

The  Venom. — ^The  venom,  which  is  useful  to  the  spider,  enabling 
it  to  kill  the  small  animals  upon  which  it  lives,  is  an  oily,  trans- 

lucent, lemon-yellow-coloured  Uquid,  with  an  acid  reaction  and  a 
hot,  bitter  taste.  It  has  proteid  reactions,  and  gives  the  xantho- 

proteic reaction.  It  is  difficult  to  obtain  it  in  any  quantity.  Wilson 
recommends  triturating  the  gland  with  distilled  water  (0-5  c.c.  being 
used  for  each  gland),  and  then  filtering,  when  an  extract  suitable  for 
experimental  purposes  is  obtained.  These  extracts  are  rendered 

harmless  by  heating  to  go°  C,  and  the  active  principles  are  said 
not  to  dialyze.  The  chemical  pecuHarities  and  the  active  principles 
of  the  venom  are  little  known.  Robert,  as  has  already  been 
pointed  out,  considers  that  there  are  two  poisons  : — (i)  A  toxin 
secreted  by  the  poison  gland,  and  only  causing  local  symptoms  ; 
(2)  A  toxalbumin  distributed  through  the  body  (not  originating 
from  the  poison  gland),  and  causing  general  s5miptoms.  The  first 
exists  alone  in  Lycosa  tarantula,  L.  singoriensis.  The  second  largely 
predominates  in  Latrodectus. 

Robert  and  Sachs  have  found  and  studied  a  haemolysin,  arachno- 
lysin,  in  the  venom  of  several  kinds  of  spiders,  and  Sachs  has  been 

able  to  immunize  a  guinea-pig  against  this  toxin  and  produce  an 
active  serum.  Arachnolysin  acts  upon  the  red  cells  of  man,  rabbit, 

ox,  mouse,  and  goose,  but  not  on  those  of  the  horse,  dog,  sheep, 

and  guinea-pig. 
Spider  venom  is  also  said  to  increase  the  coagulability  of  the 

blood.  The  venom  of  Theridium  luguhre  is  believed  to  act  in- 

juriously on  the  isolated  frog's  heart,  even  when  diluted  to 
I  in  100,000,  but  it  is  not  known  whether  this  is  due  to  action 

directly  upon  the  heart-muscle  or  upon  the  local  nervous  apparatus. 
The  walls  of  the  capillaries  are  also  said  to  be  damaged  by  spider- 
venom,  and  to  allow  an  increased  amount  of  transudation,  and 

hence  the  haemorrhages  and  oedema  seen  about  the  wound.  It  is 
asserted  that  the  venom  acts  deleteriously  upon  the  mucous 
membrane  of  the  stomach  and  intestmes,  causing  redness  and 

swelling,  and  even  haemorrhages,  which  perhaps  are  due  to  some 
attempt  at  excretion  of  the  poison  by  these  organs.  It  is  also 
thought  that  the  venom  acts  upon  the  central  nervous  system,  but 
whether  the  cramps  and  convulsions  are  really  due  to  action  of  the 
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poison  upon  the  nerve  cells,  or  merely
  to  the  altered  blood  con- 

ditions has  not  been  decided. 

The  reader  is  particularly  asked  to  compare 
 these  actions  on  the 

nervous  system  (neurotoxin  ?),  on  the  mu
cosa  of  the  stomach,  on 

?he  capillary  wall,  on  the  blood  and  red  ce
lls,  with  the  venoms  of 

the  scorpion  and  of  the  snakes,  which  they  s
trongly  resemble. 

Acquired  immunity  can  be  produced  m  animals 
 by  mjections  of 

non-lethal  quantities  of  venom.  ,       ,  .       r        +  • 

Minimum  Lethal  Dose.— The  minimum  lethal  dose 
 for  cats  is 

0-20  to  0-35  milligramme  of  the  dry  venom  per  kilogra
mme  ot  the 

body-weight.    Dogs  are  less  sensitive,  and  hedge
hogs  still  less 

while  frogs  require  fifty  times  the  quantity  of  poiso
n  which  will 

affect  warm-blooded  animals. 

Effects  of  the  Venom.— In  general,  the  symptoms  of  spi
der-bite 

rather  resemble  those  of  the  scorpion,  and  are  divisible  mto  (i)  loca
l, 

(2)  general.  Local  inflammation  is  generaUy  present,  but  may 
 be 

absent  and  severe  pain  is  felt  at  the  site  of  the  wound.  The  gene
ral 

symptoms  are  those  of  collapse  coming  on  gradually,  with  
some- 

times convulsions,  or  rarely  a  typhoidal  condition  ensues,  which  may 

remain  for  weeks.  Many  other  symptoms  may  also  be  noted,  such 

as  nausea,  rigors,  cold  sweats,  dyspnoea,  fever,  dehrium,  paralysis 

and  coma  terminating  in  death.  Inflammation  of  the  stomach  and 

intestines,  coagulation  of  the  blood,  and  local  haemorrhages  and 

oedema,  are  the  principal  features  of  a  post-mortem  examination. 

The  symptoms  of  the  bites  of  the  different  spiders  will  now  be 
briefly  described.  ,  .  ,  .        ,     1  • 

Bite  of  Latrodedus  madans— The  symptoms  of  this  bite  arelocalpam, 

which  does  not  appear  till  some  little  time  after  the  bite,  but  becomes 

agonizing,  and  may  last  for  a  couple  of  days.  In  addition,  tetanoid 

symptoms  may  set  in,  but  usually  end  in  recovery  in  about  ten  days. 

Bite  of  Latrodedits  scelio.— This  is  the  katipo  spider  of  New 

Zealand.  The  symptoms  begin  in  about  thirty  minutes  with  the 

formation  of  a  white  vesicle  surrounded  by  a  red  halo,  and  severe 

pain  at  the  site  of  the  bite.  The  general  symptoms  include,  first, 
stiffness  of  the  muscles  about  the  mouth  and  jaw,  so  that  it  is 

difficult  to  open  the  mouth  or  to  speak,  and  impossible  to  swallow. 

The  pulse  becomes  very  slow  (12  to  14  to  the  minute),  and  there 

is  extreme  pallor  of  the  face  and  body,  with  coldness  of  the  ex- 
tremities, which  are  quite  flaccid.  Respiration  becomes  slower  and 

slower,  and  death  may  take  place  at  this  stage,  or  an  illness  lasting 
about  six  weeks,  and  somewhat  resembling  typhoid,  may  ensue, 
which  may  end  either  in  death  or  recovery. 

Bite  of  Theridium  lugubre.— This  bite  is  characterized  by  smart- 
ing pains,  no  redness  or  swelling,  cold  sweats,  restlessness,  dizziness, 

mental  anxiety,  depression,  vomiting,  cyanosis,  convulsions,  status 
typhosus,  and,  unless  improvement  sets  in,  death  in  three  days. 

Bite  of  Theraphosa  avicularia. — ^The  Theraphosse  come  under  the 
commoner  heading  of  Mygale,  and  cause  prolonged  inflammation 
and  extensive  cicatrization.  Theraphosa  javanensis  is  reported  to 
kill  men. 
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Bite  of  Chcetopelina  olivacea. — The  local  symptoms  are  great 
pam,  redness,  swelling,  but  whether  a  general  effect  (curari-like 
poisonmg  of  the  voluntary  muscles  and  death  from  stoppage  of 
respiration)  takes  place  is  very  doubtful. 

Bite  of  Lycosa  tarantula.~The  bite  of  this  spider  produces  wheals 
surrounded  by  a  red  areola,  but  no  general  symptoms  result,  and 
tarantismus  only  exists  in  popular  imagination.  The  tarantula 
dance  was  probably  introduced  as  a  cure,  with  the  purpose  of 
keepmg  the  patient  on  the  move,  so  that  he  should  perspire,  and 
thus  get  rid  of  the  poison.  The  tradition  of  the  Middle  Ages  was 
that  the  bite  caused  the  dance  frenzy,  Chorea  saltatoria,  or  taran- 

tismus, which  was  supposed  to  lead  to  such  violent  exertion  that 
death  resulted  unless  the  victim  was  soothed  by  music. 

The  Bite  of  Epeira  diadema. — The  bite  of  the  common  garden  spider  has been  recently  proved  by  Robert  and  Sachs  to  be  poisonous. 
The  Bite  of  a  Bengal  Spider. — Fink  has  recently  described  a  herpetic 

eruption  on  the  face  of  Bengalee  cliildren  due  to  a  spider-bite  ;  for  this  he 
recommends  fumigating  the  face  with  the  smoke  evolved  when  lumps  of 
mustard-oil  cake,  burned  in  a  charcoal  fire,  are  dropped  into  a  basin  of  cold water. 

Diagnosis. — Bee-stings,  scorpion-bites,  and  ordinary  skin  bacterial 
infections  must,  of  course,  be  distinguished  from  spider-bites,  with 
which,  without  doubt,  they  have  been  often  confounded.  The 
local  symptoms  and  the  history  ought  to  be  some  guide. 

Prognosis. — This  is  generally  good. 
Treatment. — Prevent  absorption  by  the  proximal  ligature,  open 

the  wound  by  an  incision,  and  apply  alkaline  solutions — e.g.,  weak 
solutions  of  ammonia  or  carbonate  of  potash.  It  appears  to  us  that 
a  strong  permanganate  of  potash  solution  ought  to  be  given  a  trial. 

3.  Acarina. 

The  Ixodoidea,  or  ticks,  are  well  known  to  cause  severe  symptoms 
by  their  bites,  apart  from  the  introduction  of  any  parasite  such  as  a 
Babesia  or  Spirochceta. 
The  anatomy  of  these  arthropods  is  given  in  detail  in 

Chapter  XXII.,  to  which  reference  should  be  made,  but  a  few 
remarks  are  necessary  concerning  the  act  of  biting,  which  has  been 
recently  studied  by  Nuttall. 

The  tick  pierces  the  skin  by  means  of  the  teeth  on  the  digits  of 
its  chelicerae.  The  digit  is  capable  of  being  extended  by  an  internal 

muscle,  and  turned  outward  by  an  external  muscle.  These  move- 
ments, occurring  alternately,  cause  the  teeth  to  cut  the  skin,  and 

as  the  chelicerae  work  deeper  and  deeper,  the  hypostome  is  dragged 
into  the  wound,  and  by  its  recurved  teeth  keeps  the  tick  in  position. 
The  palps  but  rarely  enter  the  wound.  During  this  act  of  biting 
it  is  believed  that  the  salivary  glands  pour  a  considerable  amount 
of  secretion  into  the  victim,  but  the  nature  of  this  fluid  and  its 

action  requires  further  investigation.  Nuttall,  drawing  attention 
to  the  immunity  following  bites,  says  that  it  is  probable  that  this 
secretion  is  toxic  in  its  action. 
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The  Effects  of  the  Venom.-WithregardtotheArgasid
0e,4rgas^5)6m- 

cus  Oken  has  an  evil  reputation  in  Persia,  where  its  bite  i
s  said  to^se 

severe  pain,  fever,  lassitude, 

delirium,  convulsions,  and  even 

at  times  death  in  new-comers, 

while  natives  are  immune. 

Bordier  considers  that  these 

symptoms  are  due  to  the  injec-
 

tion of  a  poison,  but  this  would 

hardly  appear  to  be  hkely,  as 

Lounsbury  found  in  his  own  case 

in  South  Africa  that  the  bite 

caused  only  slight  itching.  If 

the  symptoms  are  properly  de- 
scribed in  Persia,  it  would  indi- 

cate that  the  tick  introduced 

some  parasite  into  the  new- 
comer which  caused  a  definite 

disease  to  which  the  native 

had  acquired  an  immunity. 

ArgasreJiexusFa.hr. ma.ycaMse 

local  pain  and  swelhng,  with  ̂   ,    .  . 

sometimes    an    erythematous  fj^  ̂ /.— VentralAspectoftheMouth- 
eruption,  while  the  site  of  the  partsofaTick(H^maphysalispunc- 
bite  is  marked  for  years  by  a     tata  Canestrini  and  Fanzago). 

cicatrix    The  bite  of  A .  brumpti     (After  Nuttall,  Cooper,  and  Robinson, 

Neu  is  also  severe.  /""'''^^^  °f  Pc^^asitology.) 

Ornithodoros  moulata  Murray  i.Chelicerae,  showing  teeth;  a.hypostome, 

inflicts  a  very  painful  bite,  with    showing  rows  o
f  recurved  teeth ;  3,  palp, 

much  swelling  and  the  forma- 
tion of  raised  hard  wheals,  in  Europeans, 

which  may  last  several  days. 

Ornithodoros  turicata  Duges  may  cause 

swelling  and  numbness  all  over  the  body, 

with  vomiting  and  diarrhoea,  accompanied 

by  an  urticarial  eruption  and  profuse  per- 
spiration, with  rigors,  fever,  headache,  and 

backache  if  the  poisons  enter  a  vein.  Locally, 
an  ulcer  may  form  at  the  site  of  the  bite. 

0.  talaje  Guerin  Meneville  causes  severe  itch- 
ing and  pain. 

With  regard  to  the  Ixodidae,  Ixodes  ricinus 
causes  severe  dermatitis,  which  may  be 

followed  by  pustules  and  abscesses,  with 
oedema,  lymphangitis,  and  lymphadenitis, 
associated  with  fever. 

Treatment. — The  treatment  of  tick-bites 
is  first  to  detach  the  tick,  which  is  by  no 

means  easy,  as  the  recurved  teeth  of  the  hypostome  hold  on  to  the 

wound  very  firmly.   The  best  plan  is  to  rub  any  oil  into  the  ventral 

Fig.  28. — Chelicera  from 
THE  Same  Tick. 

(After  Nuttall,  Cooper, 
and  Robinson,  Journal  of Parasitology.) 

I,  Internal  digit ;  2,  exter- nal digit. 
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SS?  With  its  respiration,  and  com- 
pe  ling  It  to  detach  itself  from  the  host.  With  regard  to  0.  turicl It  1^  advised  to  apply  the  actual  cautery,  as  the  effects  of  the  bite are  so  severe.  According  to  Wellman,  Ornithodoros  bites  should  be treated  by  bathing  in  very  hot  water,  after  which  bicarbonate  of 
soda  should  be  applied  m  strong  solution.  Itching  may  be  aUayed by  a  menthol  ointment  (i  to  2  per  cent.). 

As  regards  prophylaxis,  badly  infected  native  huts  should  be  burnt 
while  ordinary  houses  may  be  fumigated  with  sulphur  or  carbon 
bisulphide,  or  sprayed  with  kerosene  or  boihng  water.  Beds  must 
always  be  raised  from  the  ground,  and  the  feet  of  the  bedstead  placed 
m  water  containing  kerosene,  while  pyrethrum  powder  may  be  dusted between  the  coverings  of  the  bed.  Wellman  insists  that  natives 
stiould  not  be  allowed  to  sleep  in  or  near  the  quarters  of  Europeans 

Fig.   29.  SCOLOPENDRA  MORSITANS. 

2.  Chilopoda. 

The  class  ChUopoda  includes  the  Scolopendrida,  or  centipedes 
which  are  animals  with  a  head  and  a  uniformly  segmented  trank' possessing  numerous  legs.  They  are  very  common  aU  over  the 
world,  but  the  tropical  species  are  much  larger  than  those  which 
inhabit  the  Temperate  Zone.  They  live  under  stones  in  shady 
places,  especially  in  woods.  The  poison  apparatus  of  the  centi- 

pedes IS  formed  by  the  appendages  of  the  first  trunk  segment  being modified  so  as  to  form  a  large  pair  of  jaws,  at  the  base  of  which 
the  poison  gland  lies.  The  duct  of  this  gland  opens  on  the  apex  of 
the  claw,  and  therefore,  as  there  are  two  jaws,  a  centipede-bite  will 
show  two  minute  punctures  or  drops  of  blood. 

The  venom  is  primarily  intended  to  kill  their  prey,  which  consists of  small  insects  and  larvfe. 

Geographical.— The  most  noted  species  are  Scolopendra  cingulata, 

France,  Spain,  Italy;  S.  gigantea,  S.  morsitans,  S.  heros,  Africa,' India,  Indo-China,  Equatorial  America;  Geophilus  longicornis Leach,  Mid-Europe. 
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TKe  Ve„om.-The  -nom  is  a.  ad^^^  ̂̂ 'rt^^l.'':!^^^^ 
niscible  with  water    For  e^^^^^^ 

by  treating  the  lower  liPJ""  ™  (    bbits,  it  causes  an  immediate 

forms  a  large  abscess^  ^^^^1  and  general 

Effects  of  '^\^^^Z^-^iXCl%ni  this  is  quickly  followed symptoms.    At  tirst  t^^^re  is  &>  ^  spot 

-tense  pam   ̂ v^.lcl   e^^^^^^^  and.becomes  black 
appears  at  the  site  ̂ ^^^  .^  '^1^^,^  are  lymphangitis  and  lymph- 

idenltis'lS  g"ympTo-  
are  great  mental  anxiety,  vomitmg, 

^^^■&-tS^^^^^  by  the  history  and  the 
presence  of  the  two  ̂ ^^^e  punctures  ^^^^^^  ̂ ^^^ 

errST:  feSThe  ̂
^^oirstfng    Adults,  as

  a  rule, 

^ver  in  about  twenty-fou^^^^^^^
^^^  

„j 

,,r,*r"' xo      itter'^batot  Tpply  a  dressing  of  the 
 same 

\      if  there  is  much  swelling  a
nd  redness,  an  ice-bag. 

H^VSssaiT  give  hypodermic  
injections  of  morphia  to  relieve 

 the 

paii    raYa\erlerfod,  fome
ntations  may  be  required  

to  reduce 

the  local  inflammation. 

3.  Hexapoda. 

The  Hexapoda,  or  insects,  con
tain  many  species  injurious  

to 

"^The  orders  to  which  the  principal  venomou
s  species  belong  are : 

(X)  SiphSata;  (2)  HeWera;
  (3)  Hymenoptera ;  (4)  Lepi- 

doptera ;  (5)  Diptera ;  and  
(6)  Coleoptera. 

1.  Siphunculata. 

This  order  includes  the  lice,  which  cau
se  much  irritation  by  their 

bites  The  nature  of  the  venom,  howe
ver,  is  not  known  and  the 

See  are  of  more  importance  as  carrier
s  of  disease,  and  will  therefore 

be  dealt  with  more  fully  m  Chapter  
XXiii. 

2.  Hemiptera. 

The  Hemiptera  include  the  famihes  of  the  
Clinocorid^,  or  bugs 

and  the  Reduvids  or  cone  noses.  In  the  lat
ter  family  is  classified 

pLX^!s  UcTripes  Stal,  which,  accordin
g  to  Wellman,  produces 

a  very  painful  bite  in  man  in  Angola.  A
nother  member  of  this 

family,  as  yet  not  named,  has  been  describe
d  by  King  m  the 

Sudan,  where  it  bites  human  beings  on  the  
hands  and  wrists, 

producing  small  red  lumps,  which,  however,  soon
  disappear,  it  is 

said  to  be  closely  related  to  Phonergaies  htcoloripes.
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It  is,  however,  more  convenient  to  discuss  these  venomous  insects along  with  other  parasites  in  Chapter  XXIII.,  as  it  enables  a  more 
systematic  description  to  be  given,  especially  as  the  nature  of  the venom  is  quite  unknown. 

3.  Hymenoptera. 

In  this  order  come  the  bees,  wasps,  and  ants. 

APIDiE. 

_  The  members  of  this  family  which  sting  are  well  known,  and  it 
is  by  no  means  infrequent  to  hear  of  animals  and  even  at  times 
human  beings  m  the  tropics  suffering  severely  from  bee-stings  and 
more  rarely  dying  from  the  effects.  ' 

The  species  generally  credited  with  evil  effects  are :  Apis  melHfica 
L.,  the  hive-bee  ;  Vespa  vulgaris  L.,  the  wasp  ;  V.  germania  Fabr  • V.  crabo  L.,  the  hornet ;  V.  orientalis,  the  hornet ;  Bombus  hortorum 
L.,  the  bumble-bee;  B.  lapidarius,  and  Xilocopa  violacea,  the wood-bee. 

Historical.— The  venom  of  the  bee  was  first  studied  by  Brandt 
and  Ratzeburg  in  1833,  then  by  Paul  Bert  in  1865  and  Carlet  in 
1884,  but  the  chemical  nature  was  first  investigated  carefully  by 
Josef  Langer  in  1897. 

Anatomical. — ^The  body  of  the  bee  is  divided  mto  head,  thorax, 
and  abdomen,  from  the  posterior  end  of  the  last  of  which  projects 
the  stmg  in  the  form  of  a  chitinous  sheath,  narrow  posteriorly  and 
wider  anteriorly.  This  sheath  contains  two  barbed  darts,  and  into 
its  wider  portion  (which  possesses  a  cleft  by  which  air  can  penetrate 
into  it)  two  or  three  ducts  from  glands  open.  The  principal 
opening  belongs  to  the  duct  of  the  '  acid  gland,'  and  opens anteriorly  mto  a  sac — the  poison  reservoir — which  leads  into  a 
long,  slender,  coiled  tubular  gland,  either  bifid  anteriorly  or  sub- 

divided into  two  glands.  This  long  gland  ramifies  amongst  the 
contents  of  the  abdomen.  The  second  opening,  which  lies  along- 

side the  first,  belongs  to  a  small,  irregular,  tubular  gland  called  the 
alkahne  gland,  or  gland  of  Dufour.  The  third  opening,  when 
present,  leads  into  a  lanceolate  or  ovoid  accessory  poisonous  gland. 

The  Venom. — ^The  venom  freshly  extruded  from  the  bee's  body 
weighs  from  0  2  to  0-3  milligramme,  and  is  a  transparent  acid  fluid 
with  a  bitter  taste,  a  peculiar  aromatic  smell,  and  a  specific  gravity 

of  I'i3i3.  It  contains  about  30  per  cent,  of  solid  matter  when 
dried  at  the  room  temperature. 

The  acid  reaction  is  believed  to  be  due  to  formic  acid,  and  the 

smell  to  volatile  substances,  but  neither  of  these  have  any 
connection  with  the  poisonous  properties  of  the  venom. 

The  preparation  of  venom  in  quantity  was  carried  oUt  by  Langer 
as  follows  :  Several  thousand  fresh  stings  with  their  venom-sacs 
were  placed  in  96  per  cent,  alcohol,  which  was  in  due  course 
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filtered  off  when  the  stings  were  dried  at  40°  C,  
then  pulverized 

and  extracted  with  water.  The  resulting  extract,
  which,  when 

filtered  was  a  clear  yellowish-brown  fluid,  was  the
n  precipitated 

bv  Q6'per  cent,  alcohol.  The  precipitate,  after  washing
  with 

alcohol  and  ether,  was  dissolved  either  in  ordinary  water 
 or  m  the 

same  acidulated  slightly  with  acetic  acid.  From  th
is  solution 

Langer  obtained  an  albumin-free  active  body  after  repeate
dly 

precipitating  with  a  few  drops  of  concentrated  ammonia  an
d  again 

dissolving  as  above.  The  active  principle  is,  therefore,  not
 

albuminous,  and  is  thought  to  be  an  organic  base,  the  nature  of 

which,  however,  is  not  known.  This  poison  is  destroyed  or  its 

activity  lessened  by  oxidizmg  agents,  such  as  potassium  perman- 

ganate, and  also  by  ferments,  such  as  pepsin  and  rennin. 

Subcutaneously  injected,  the  venom  produces  great  local  irrita- 

tion, but  heating  to  100°  C.  for  fifteen  minutes  destroys  this effect. 

Intravenous  injections  into  dogs  produce  convulsions,  trismus, 

nystagmus,  emprosthotonos,  and  death  from  respiratory  failure. 

This  action  is  believed  by  some  authors  to  be  due  to  a  neurotoxin, 

but  the  blood  after  death  is  very  fluid,  and  the  red  corpuscles  are 

destroyed,  indicating  a  marked  hemolysis,  while  all  the  organs 

except  the  spleen  show  hsemorrhages  and  hyperjemia ;  so  that  the 

effects  may  not  be  due  so  much  to  the  action  on  the  nervous  system 
as  to  that  on  the  blood.  The  convulsive  effects  can  be  destroyed 

by  heating  to  100°  C.  for  thirty  minutes,  when  the  poison  becomes 

merely  narcotic.  All  effects  are  annulled  by  heating  to  150°  C. for  fifteen  minutes. 

The  venom,  therefore,  contains  :— 
1.  Inflammatory  poisons,  which  are  thought  to  come  from  the 

acid  gland. 
2.  Neurotoxins: — 

(1)  Convulsive,  thought  to  be  derived  from  the  alkaline 

gland, 
(2)  Narcotic,  secreted  by  the  acid  gland. 

3.  Hcemolysins. 
With  regard  to  the  last,  Morgenroth  and  Carpi  have  shown  that 

a  lecithide  is  formed  which  is  200  to  500  times  more  haemolytic 
than  the  venom  alone.  There  is,  therefore,  a  similarity  between 

this  poison  and  cobra-venom. 
The  only  marked  features'  recorded  in  human  post-mortems  are 

hypersemia  of  the  meninges  and  bloody  exudation  into  the  ventricles 
of  the  brain. 

Immunity. — There  appears  to  be  no  doubt  that  bee-keepers 
often  attain  a  considerable  amount  of  immunity  against  the 
venom. 

Thus,  Langer  says  :  Out  of  164  bee-keepers,  11  were  immune 
from  the  first  ;  while  of  the  153  at  first  sensitive,  126  became  more 
or  less  immune,  and  27  did  not.    Of  the  126  more  or  less  immune 



VENOMOUS  ANIMALS 

persons,  14  said  that  they  were  not  affected  even  when  several stnigs  were  mflicted  quickly  one  after  the  other 
Bee  immunity  however,  is  only  passing,  and  does  not  last,  and 

the  keepers  say  that  the  first  stmg  in  the  early  part  of  the  year  may produce  a  strong  effect.  ^ 
Calmette  has  immunized  a  mouse,  so  that  it  could  resist  doses  of the  venom  which  would  surely  have  been  mortal  otherwise 
The  Effects  of  the  Venom.-Usually  the  symptoms  are  merely local,  and  hmited  to  pain  in  the  part,  redness,  and  swelling  of  the 

skin,  and  disappear  m  a  few  hours.  Suppuration  is  rare,  and  blood- 
poisonmg  very  rare,  only  taking  place  occasionally  if  the  sting  is 
on  the  eyes,  ears,  hps,  or  in  feeble  old  people. 

Slight  fever  may  result  in  sensitive  people,  and  sometimes  general 
constitutional  symptoms,  such  as  nausea,  faintness,  great  weakness 
vomiting,  precordial  distress,  difficulty  in  breathing,  coldness  of 
the  extremities,  with  an  eruption  on  the  skin  Hke  measles,  or  with 
wheals.  These  symptoms  may  pass  on  to  delirium,  unconscious- 

ness, and  more  rarely  death. 

Vespa  orientalis  causes  semi-unconsciousness,  the  face  becoming 
pale  and  cyanosed,  the  skin  of  the  extremities  cold  with  a  clammy 
sweat ;  respiration  becomes  shallow  and  sighing ;  the  pulse  quick 
(130  to  140),  irregular,  and  barely  perceptible.  On  recovery  from 
this  state  of  shock,  the  patient  complains  of  a  sensation  of  tightness 
m  the  throat,  and  oedema  may  develop  in  the  neck  and  face  as 
well  as  slight  fever  (100°  to  102°  F.),  all  symptoms  disappearing  in twenty-four  hours. 

The  ordinary  bee  may  at  times  cause  severe  symptoms,  of  which 
the  followmg  is  an  example  :  a  lady  was  stung  in  the  forehead, 
and  m  four  minutes  swelling  of  the  eyelids  and  lips  began,  which 
rapidly  spread  to  the  arms,  and  was  associated  with  acute 
abdominal  pain.  The  hands  became  rigid  in  the  position  of  main 
en  griffe,  and  pain  and  stiffness  was  felt  in  the  throat,  together 
with  difficulty  .in  speaking.  There  was  also  vomiting  and  a 
sense  of  chilhness,  followed  by  exhaustion.    Recovery  was  rapid. 

Diagnosis. — There  is  usually  no  difficulty  in  this,  the  history being  clear. 

Prognosis. — Usually  the  prognosis  is  very  good  ;  the  only  dangers 
are  in  children  and  old  feeble  persons,  and  in  multiple  stings. 

Treatment.— The  usual  treatment  is  by  applications  of  weak 
solutions  of  ammonia,  which  answers  well.  Carbolic  acid  (i  in  20 
or  I  in  10)  is  satisfactory  if  applied  immediately  after  the  sting. 
Potassium  permanganate  may  be  tried, 

Calmette  advises  a  solution  of  calcium  hypochlorate  (i  in  60)  or 
eau  de  Javel  (i  in  100).  When  there  is  much  swelling,  apply  iced 
compresses  or  a,n  ice-bag.  When  general  symptoms  develop, 
strychnine  injections  may  be  used. 
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....r  rather  insignificant  in  t
he  Temperate  Zone,  but Ants  may  appear  ̂ ther  msig  ^.^^^      ̂ ^^^  p^^^^^l_ 

in  the  tropics  they  are  '^o^J/3%^',,^_have  a  poison  apparatus 

Many  -^f^^^.'fZ^^^^    whifh  hasVst  been^cnbed.. 
analogous  to  that  oi     J^^^^'.  \     ̂ nown  to  contam  formic  acid 

J\lerri;7S  mreTha^Thls  
in  the  venoms  of  the  tropical 

l^^cit  U.o"ugh  nothrng  ~  f  the^^^^  only  local 
"^The  Effects  of  the  Venom.-The  symptoi^^^^^^         ̂   ̂.^^ 
-that  is  to  say,  pam,  ̂ '^^^"^^^i^^^Z^^^^T^^^^^^  symptoms 

bite-but  in  the  case  of  ̂ Je  large  tropica^^^^^^^^^^  ge  y 

t^t^^  »
oTpLnL  already  bLn  noted 

as  an  arrow-poison.  .  ^   which  infest 

^-rSmeot-Apply  weak  f  — ^a"  p«vt^rv"e 

LSu?e'-aga.nsX"St  Set
tiVbet  ̂ spread  so.e^powde.ed 

camphor  in  the  beds  and  sheet
s. 

4.  Lepidoptera. 

Caterpillars  of  many  butterflies  
are  well  known  to  be  venomous 

inS e  t?opTcs  causingVrked  ski
n  eruptions  and  even  a  feeling  of

 

illness  associated  with  a  slight  rise  of  te
mperature.  . 

WellSan  r^^^^^^^^^  that  in  Angola  the  
most  common  stmgmg  cater- 

nillar  ftharof  the  tiger-moth  (Archida
e),  called  locally    ochip  a 

?l^tL  which  burns--which  produces  an  
angry  eruption  associa  ed 

with  much  pain.    Another  belongin
g  to  the  Lunacodid^,  called 

^EW'  he  describes  as  causing  urticaria. 
   A  thn-d,  belongmg  to 

the^Saridee,  also  causes  severe  local,  and
  at  tunes  reflex  nervous 

symptoms.    We  are  acquainted  with  sti
ngmg  caterpillars  m  Ceylon 

an7the  Gold  Coast,  but  we  have  not  de
termmed  the  species.  In 

the  former,  a  bombyx  larva  hving  on  the  mU
scus  plant  is  apt  to 

cause  skin  irritation.'  In  India,  the  '  komlah 
  of  the  Terai  is  lable 

to  cause  intense  irritation  if  it  touches  the 
 skm.    According  to 

Brooke,  the  larvae  of  Necera  Upida  and  Adoh
a  are  known  to  be 

venomous.    Recently  Bleyer  has  described 
 caterpillars  belonging 

to  the  Bombycidce  of  Brazil  which  possess  peculiar
  stinging  organs, 

the  venom  from  which  produces  locally  urticari
a  and  dermatitis,  as 

well  as  general  symptoms,  which  are  best  treated
  by  the  local  appli- 

cation of  a  2  per  cent,  solution  of  menthol  in  aether,
  chloroform, 

and  rectified  spirits,  and  by  the  administrati
on  of  a  mixture  con- 

taining liquor  ammoniee  acetatis. 

Porihesla  Chrysorrhcea.—The  caterpillar  of  this  brow
n  moth  v, 

reported  from  America  (Massachusetts  and  New  Hamp
shire)  as 



VENOMOUS  ANIMALS 

causing  a  peculiar  skin  eruption,  which  Tvzzer  sav<;  k  ra,ic«/i  k 
the  penetration  into  the  epidermis  of  pecSlvTodified  Wr^ 

barbed.    These  hau-s  are  specially  arranged  for  penetration  a^H 

Sic  f  ̂ ^"I  ̂ "nocuous.  The  poison  causes  Lcrosis  of  the cells  of  the  epidermis,  together  with  the  formation  of  smarvesicle^ 
and  inflammation  of  the  corium  vesicles 

ma^titis^ W -"^^''i?  generally  those  of  an  urticarial  der- matitis, but  occasionally  erysipelatous-like,  may  be  divided  into two  groups  :  (I)  severe,  due  to  contact  with  the  caterpmar  fa) 

Tarin?:  '  ̂r^'^^T.^'^  ''''  f  ̂^^^^^  ̂   skS'ofund  r^- garments.  But  it  must  be  remembered  that  some  people  are  verv sensitive  and  others  almost  immune.  ^  ̂   ^ 
Treatment.— The  best  treatment  is  to  clear  away  the  hairs  with 

a  httle  alkaline  lotion  (bicarbonate  of  soda  2  per  cent.),  and  then to  apply  an  ointment  of  ichthyol  (10  per  cent): 

5.  Diptera. 

The  classification  of  the  Diptera  is  given  in  Chapter  XXIV  to which  reference  should  be  made. 

CuUcidcB.-The  irritation  of  mosquito-bites  is  most  noticed  bv 
the  new-comer  to  the  tropics,  for  as  years  go  by  a  kind  of  partial immunity  is  acquired, 

and  the  bites  are  much 
less  noticed.  Some  people 
appear  to  have  a  partial 
natural  immunity  to  the 
bites,  but  this  is  un- 
common. 

Fig.  30.— An  Anopheline Mosquito  (A.  macu-    nnSn^^h^t^:  ̂ ^^^^ oflT' LiPENNis  Meigen)  IN  THE  Act  OF  Biting  ^  .^^^  ̂ ^^^^^ 

,  A      XT  .Lx  „     ,     .  "      blood,  which  is  supposed (After  Nuttall  and  , Shipley,  Journal  of         to  be  required   for  the 
XT  .  yg^ene.)  .    nutrition   of  the  eges. Note  that  the  proboscis  does  not  enter  the    When  the  femalp  rnnc 

wound,  and  that  it  is  bent  convex  posteriorly.  'Vitn Note  the  distension  of  the  abdomen  as  seen  by  .  ̂hghts   upon  the 
the  space  between  the  terga  and  the  sterna,  skin,  it  does  not  always 
In  the  natural  condition  this  space  would  be  bite  at  once,  but  may 
bright  red  from  the  blood  in  the  abdomen.  move    from     one  part to  another,  apparently 

testing  the  different  parts  of  the  skin  by  its  labeUce.* 
Having  selected  a  given  area  of  skin,  it  moves  the  palpi  away 

from  the  proboscis  dorsally,  and  at  the  same  time  rotates  the 
labellae  on  their  hinge-joints  outwards. 

The  labium  is  now  pressed  against  the  skin,  and  is  bent  into  the 
form  of  a  bow,  convex  posteriorly.    An  opening  in  the  skin  is  then 

•*  For  the  anatomy  of  the  proboscis  see  Chapter  XXIV.,  on  the  Culicidse. 
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TOO 

J    •  +i^PTnindibles  and  maxillie  work  like  saws,  wh
ile  the 

J^'^f  nrtlTe  mLq^^^^^^  Peking  from
  side  to  side.  Dm-mg 

Is  said  to  be  due  to  the  carbonic 
 acid  m  the  superficial  l«.Cf?

5^ 

Fio.  31.— Head  of  Anopheles  maculipennis  Meig
en. 

(After  Nuttall  and  Shipley,  Journal  of  Hygiene.) 

I,  Labium  ;  2,  maxilla  ;  3.  hypopharynx  ;  4,  mandibles  ;  5,  la
brum  ; 

6,  palpi ;  7,  antennai ;  8,  occiput ;  9,  eye  ;  10,  clypeus. 

skin,  for  he  found  that  when  carbon  dioxide  gas  acted  
upon  mos- 

quitoes a  like  contraction  was  produced,  u  u  •  1 

As  this  process  is  proceeding,  an  irritatmg  substance,  the  c
hemical 

nature  of  which  is  not  known,  is  injected  under  the  skin,  and  it 
 is 

evident  that  this  happens  before  the  mosquito  begins  to  suck  blood,
 

Fig.  32. — Anterior  End  of A  Mandible. 

(After  Nuttall  and  Shipley, 
Journal  of  Hygiene.) 

Fig.  33. — Anterior  End  of 
A  Maxilla. 

(After  Nuttall  and  Shipley, 
Journal  of  Hygiene.) 

for  the  irritation  is  present  when  the  insect  ceases  to  bite  before 
drawing  up  the  blood. 

There  has  been  much  dispute  as  to  where  this  substance  comes 
from,  but  this  appears  to  have  been  settled  by  Schaudinn,  who 
triturated  the  isolated  salivary  glands  in  salt  solution,  which  he 

apphed  to  a  wound  with  negative  result.    On  the  other  hand,  when 
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he  applied  the  isolated  oesophageal  diverticula  to  a  scratch  he 
obtained  the  characteristic  irritation  and  redness.  These  c^sophageal diverticula  contain  gas-bubbles  and  bacteria  or  moulds  The bubbles  were  shown  by  Schaudinn  to  contain  carbon  dioxide  bv 
applying  baryta-water  to  the  diverticula,  when  a  precipitate  was obtamed.  The  fungi  need  further  investigation,  but  they  or  their 
products  appear  to  be  the  real  cause  of  the  irritation,  for  when 
Schaudinn  pressed  the  carbon  dioxide  out  of  the  sac  the  signs 
characteristic  of  the  bite  were  still  produced.  It  appears  probable therefore,  that  the  powerful  abdominal  contraction  mentioned 
above  expels  the  gas,  bacteria,  and  fungi  from  the  oesophageal diverticula  and  the  saliva  from  the  salivary  glands. 

It  is  possible  that  the  chemical  products  of  the  fungi,  by  causing local  irritation,  bring  more  blood  into  the  particular  area  of  skin 
affected,  and  thus  enable  the  mosquito  to  get  her  supply  quickly 
for  feeding  only  takes  two  to  three  minutes,  during  which  time  some 

Fig.  34. — The  Alimentary  Canal  of  .\NorHELES  maculipennis Meigen. 

(After  Nuttall  and  Shipley,  Journal  of  Hygiene.) 

I,  Mouth  and  buccal  cavity  ;  2,  pharynx  ;  3,  oesophagus  ;  4,  dorsal  and ventral  oesophageal  diverticula ;  5,  proventriculus  ;  -6,  salivai-y  elands  • 
7,  narrow  portion  of  ventriculus  ;  8,  so-called  stomach  ;  9,  malpighian  tubules  ' 10,  intestine  ;  11,  rectum  ;  12,  anus. 

mosquitoes  will  so  overfill  themselves  with  blood  that  it  may  be 
ejected  -per  anum.  The  use  of  the  carbonic  acid  is  probably  to 
prevent  the  coagulation  of  the  blood,  which  is  drawn  up  the  large 
blood-tube  formed  by  the  labium  epipharynx  and  hypopharynx by  the  suctorial  action  of  the  pump-lil<:e  pharynx. 
Symptoms.— Shortly  after  a  mosquito  has  bitten  a  person,  a 

sensation  of  itching  is  experienced  in  the  affected  part,  which  'on exammation  is  seen  to  be  inflamed  and  reddish,  while  a  wheal  not 
unusually  develops,  especially  in  persons  new  to  the  tropics.  Some- 

times a  papule  or  even  a  nodule  may  form  on  the  site  of  the  bite, 
while  more  rarely  scratching  leads  to  secondary  infection  and  the 
formation  of  boils,  lymphangitis,  or  13'mphadenitis. 

Treatment.— The  itching  may  be  relieved  by  dilute  solutions'  of 
ammonia  (Scrubb's  Ammonia  is  a  favourite  remed}'),  or  by  a  5  per cent,  solution  of  carbolic  acid,  or  i  per  cent,  alcoholic  lotion  of 
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menthol.    Inflamed  bites  may  be  cl
eaned  with  40  carbolic 

S  and  afterwards  dressed  with  bo
racic  omtment.  Local  septic 

poioning  should  be  treated  by  bo
racic  or  carbohc  fomentations, 

whi'lp  boils  and  abscesses  must  be  opened.  .„  ,     j-  a 

Prophylaxis.--The  prevention  of  mosqu
ito-bites  will  be  discussed 

flies  other  than  the  Culicid.  cause 

irrita  fon  by  their  bites,  such  as  f
leas  but  the  nature  of  the 

venom  not  being  well  known,  they  will
  be  considered  together  m 

Chapters  XXIV.,  XXV.,  and  X
XVI. 

6.  Goleoptera. 

Beetles  and  their  larvcT  are  capable  of  inflict
ing  severe  bites  or 

wounds  by  means  of  stiff  hairs.  Silvanus  s
unnamensis  L.,  the 

saw-toothed  grain-beetle,  is  said  to  bite  people
.  Accordmg  to 

Brooke  Mylabris  cichorii  in  India,  Lytta  villaia  m
  America,  Lytta 

ruficeps  in  ChiH,  and  a  species  of  Cantharis 
 in  Senegal  are  all 

venomous.  Wellman  describes  the  larva  of  a  beetl
e,  which  the 

natives  of  Angola  caU  '  ochisia,'  which  means  '  to  be
  left  alone 

whose  bristles  wHl  even  penetrate  the  skin  of  the  sole  of 
 the  foot, 

causing  pain,  inflammation,  and  even  sloughing, 
 when  trodden 

upon. 

MOLLUSCA. 

A  venomous  snail  of  unknown  genus  and  species  is  described 

in  the  Solomon  Islands.  These  snails  possess  radulae  provided 

with  pointed  tubular  teeth,  armed  anteriorly  with  a  barb.  These 

teeth  are  connected  with  a  poison  gland,  and  are  capable  of 

injuring  men  and  producing  severe  wounds. 
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CHAPTER  XII 

VENOMOUS  ANIMALS  (conhnued)—? I SCES 
AND  AMPHIBIA 

Pisces — Zoological  classification — Geographical  distribution — Poison  by 
bite — Poison  by  stings — Ampiiibia — References. 

PISCES. 

All  over  the  world,  but  especially  in  tropical  seas,  there  are  fish 
which  for  purposes  of  defence  secrete  poisonous  fluids  from  special 
glands.  These  fish  have  been  but  little  studied,  and  still  less  is  known 
about  the  nature  of  their  venom  and  its  physiological  action.  A 

great  deal,  however,  is  known  by  residents  in  the  tropics  about 
wounds  inflicted  by  these  fish,  and  the  doctor  practising  therein  is 
bound  sooner  or  later  to  come  across  not  merely  persons  who  know 

a  good  deal  in  a  general  way  about  the  subject,  but  those  who 
either  are  suffering  or  have  suffered  from  the  poisoning.  It  is 
therefore  necessary  that  the  tropical  practitioner  should  have  some 
knowledge  of  venomous  fish. 

The  subject  might  be  studied  by  classifying  the  fish  zoologically, 
and  then  taking  them  seriatim  and  describing  their  poison  and  its 

effects  ;  but  though  a  zoological  list  will  be  given,  this  does  not 
seem  so  satisfactory  as  to  follow  Bottard  in  his  special  classification 
based  on  the  manner  in  which  the  fish  inflicts  the  poison. 

Venomous  fish  may  be  classified  into  :- — 
Class  I.  Fish  which  poison  by  their  bite. 
Class  II.  Fish  which  poison  by  barbs  (spines)  connected 

with  special  glands. 
Class  III.  Fish  which  poison  by  a  secretion  prepared  by  the 

skin  glands.    This  class  is  illustrated  by  the  lamprey, 

which  is  only  known  to  produce  poisoning  when  eaten. 

It  will  be  understood  from  the  above  classification  that  venomous 

fish  are  to  be  distinguished  from  poisonous  fish — i.e.,  from  fish 

which  cause  symptoms  of  poisoning  when  their  flesh  is  eaten — for 
the  flesh  of  venomous  fish  can  be  eaten  with  impunity.  The 

poisonous  fish  and  theu:  effects  have  been  briefly  described  in 

Chapter  X.  under  the  heading  Poisonous  Food. 

During  the  spawning  season  the  quantity  and  the  virulence  of 

204 
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the  poison  of  venomous  fish  generally  increase, 
 and,  indeed,  some 

„enera-^  Cottus-are  only  venomous  at  that  t
ime.  Poisonous 

dands,  being  protective,  occur  more  comm
only  m  weak  and 

Imall  rather  than  in  large  fish,  hence  they  are  mor
e  frequent  in 

bony  than  in  cartilaginous  fish,  which  latter  are  usual
ly  of  large  size. 

Venomous  fish  are  often  conspicuous  by  form  or  colour. 

Historical.— The  history  of  our  knowledge  of  venomous  
fish  has 

been  weU  written  by  Faust,  who  points  out  that  it  w
as  Aristotle, 

the  Father  of  Ichthyology,  who  first  established  the  f
act  that  fish 

could  produce  poisoned  wounds,  and  that  after  his
  day  informa- 

tion on  this  subject  appears  to  have  been  very  uncertain,  an
d 

doubts  were  cast  upon  the  facts  ascertained  by  hun.  Modern 
 know- 

ledge began  in  1841  by  AUman  writing  a  paper  on  the  stinging 

properties  of  the  lesser  weever  {Trachinus  vipera),  which,  he  said 

with  all  reservation,  was  probably  due  to  a  poison- gland  at  the 

base  of  the  opercular  valve.  Further  researches  were  made  by 

Byerley  in  1849,  Giinther  from  1864  to  1881,  Corre  1865-81,  Gress
in 

1884,  and  Savtschenko,  who  produced  his  excellent  atlas  m  1886. 

It  is,  however,  Bottard,  in  his  thesis  on  '  Les  Poissons  Venimeux 

in  1889,  who  first  gave  a  clear  account  of  these  fish,  and  he  has  been 

followed  by  Coutiere  in  1899,  Briot  in  1902-04,  and  Evans  in  1907. 

The  nature  of  the  poison  or  poisons,  and  its  or  their  physiological 

effects,  stiU  require  considerable  research. 

Effects  of  the  Poison.— As  far  as  investigations  have  gone,  it 

appears  as  though  the  venoms  of  the  different  fish  only  varied 

quantitatively,  and  not  quahtatively.  The  effects  are  local  and 

general.  The  local  effects  consist  in  painful  sensations,  swelling  of 

the  part,  which  may  spread  over  the  whole  limb,  suppuration,  and 

even  gangrene.  The  general  symptoms  appear  to  be  due  in  the 
first  instance  to  the  action  of  the  venom  on  the  central  nervous 

system,  which  shows  itself  in  excitation,  and  later  insensibility  and 

paralysis.  An  action  on  cardiac  muscle  has  also  been  recorded. 
In  man  death  has  been  known  to  occur  from  wounds  of  Synanceia 
brachio. 

Persons  Chiefly  Affected. — ^The  persons  chiefly  affected  by  the 
venom  are  cooks  and  fishermen,  but  the  latter  are  well  aware  of  the 
danger. 

Diagnosis. — Diagnosis  is  to  be  obtained  by  the  history  of  the 
injury. 

Prognosis. — ^This  is  usually  good,  but  prompt  treatment  is 
needed. 

Treatment. — ^The  treatment  of  a  poisonous  wound  due  to  a  fish 
must  be  based  upon  the  following  principles  : 

1.  Prevent  as  far  as  possible  the  poison  entering  the  general 
circulation. 

2.  Neutralize  the  poison  as  far  as  possible  locally. 
3.  Treat  the  general  symptoms. 

I.  Prevent  the  Poison  entering  the  General  Circulation. — The  wound 
will  usually  be  on  an  arm  or  a  leg,  and  therefore  it  will  be  quite 
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easy  to  apply  proximally  a  tight  bandage  with  the  same  precautions 
as  mentioned  mider  Snake-Bite  (see  p.  246). 

2.  Neutralize  the  Poison  locally. — ^This  should  be  done  by  opening 
the  wound  and  letting  it  bleed  while  washing  it  with  i  per  cent, 
solution  of  permanganate  of  potash,  or  by  rubbing  in  crystals  of 
the  same  substance,  and  then  a43plying  fomentations  and  aseptic 
dressings. 

3.  General  Treatment. — The  pain  must  be  relieved  by  hypodermics 
of  morphia,  and  nervous  symptoms  by  bromides ;  syncopal  attacks 
by  stimulants  and  hypodermics  of  strychnine  ;  failure  of  respiration 
by  artificial  respiration. 

Zoological  Classification. 

The  venomous  fish  may  be  classified  as  follows  : — 
Subclass  I.  Elasmobranchii. 

Order  3.  Selachii. 
Suborder  3.  Rail. 

Faniily  Myliobatidae. 
Myliobatis  aquila  L. 

Aetobatis  narinari  Euphrasen. 
Family  Trygonidae. 

Trygon  pastinaca  Cuvier  and  other  species 

Subclass  V.  Teleostei. 

Grade  A.  Physostomi. 

Suborder  2.  Cyprini-siluriformes  (Ostariophysi) . 
Family  Siluridae. 

Plotosus  arab  Forsk. 
Saccobranchus  fossilis  Bloch. 

Suborder  4.  Anguilliformes  (Apodes). 
Family  Muraenidae. 

Muraena  helena  L. 

Grade  B.  Physoclisti. 
Suborder  10.  Acanthopterygii. 

Division  i.  Perciformes. 

Family  Acanthuridae. 
Acanthurus  luridus. 

Division  7.  Trigliformes  (Scleroparei). 
Family  Triglidae. 

Trigla  hirundo  L. 
Family  Scorpaenidae. 

Synanceia  brachio  Cuv.  and  Val. 
verrucosa  Schnd. 

Scorpaena  grandicornis  Cuv.  and  Val. 
diabolus  Cuv.  and  Val. 

,,        porcus  L. Pterois  antennata  Bl. 
Pelor  filamentosum  Cuv.  and  Val. 

Family  Cottidae. 
Cottus  scorpius  L. 
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Division  8.  Blenniformes. 

Family  Trachinidae. 
Tracliinus  draco  L. 

,,        vipera  Cuv.  and  Val. radiatus  Cuv.  and  VaL 

,,        araneus  Riss. 
Family  Uranoscopida8. 

Urauoscopus  scaber  L. 

Family  Callionymidae. 
Callionymus  lyra  L. 

Family  Batrachidae. 
Batrachus  tau. 

,,       grunniens  Bloch. Thalassophryne  reticulata  Gunth. 
,,  maculosa  Giinth. 

Addendum. — Serranus  outabili  (Cuv.  and  Val.)  and  Holocanthus  imperatoi 
(Bl.)  are  looked  upon  as  possibly  poisonous,  but  there  is  no  definite  evidence. 
The  Siluridas  are  believed  to  be  poisonous,  because  some  of  them  possess  sac- 

like organs  opening  into  the  axillae  of  the  pectoral  fins,  on  which  there  are 
povi^erful  spines. 

Geographical  Distribution. 

The  geographical  distribution  of  venomous  fish  is  in  temperate  and  tropical 
seas : — 

Teleostomi. 

Indian  Ocean. 
Mediterranean. 

Tropical  Atlantic. 
English  Channel. 
Tropical  Pacific. 
Indian  Ocean. 
Waters  of  the  Antilles. 
Indian  Ocean  and  Tropical  Pacific. 
Mediterranean. 

Seas  of  the  Indies  and  Equatorial  Pacific. 
Waters  of  1' Isle-de-France. 
Seas  of  Europe,  Asia,  and  North  America. 
Waters  of  Europe. 
Mediterranean. 
Waters  of  France. 

Waters  of  Tropical  America  and  India. 

Plotosus  arab 
Mursena  helena  . . 
Acanthurus  luridus 
Trigla  hirundo  . . 
Synanceia  brachio 

„  verrucosa 
Scorpaena  grandicornis 

diabolus 

,,  porcus 
Pterois  antennata 
Pelor  filamentosum 
Cottus  scorpius  . . 
Trachinidae 

Uranoscopus  scaber 
CalHonymus  lyra 
Batracfddae 

Leaving,  however,  the  zoological  classification,  we  will  consider 
the  venomous  fish  according  to  Bottard's  classification,  excluding Class  III. 

CLASS  I. 

Fish  which  Poison  by  their  Bite. 

The  type  of  this  class  is  the  genus  Murcena,  all  of  which  possess 
powerful  teeth  capable  of  inflicting  severe  bites.    According  to  Cal- 
mette,  there  are  more  than  one  hundred  species  in  tropical  and  sub- 

tropical seas.    Murcena  helena  L.  is  found  in  the  Mediterranean 
and  MurcBna  moringa  Cuv.  in  the  tropical  Atlantic. 

The  poison-apparatus  consists  of  a  pouch  lying  above  the  cover- 
mg  of  the  palate  fined  with  epithelial  cells,  secreting  the  venom. 
1  ins  pouch  is  capable  m  larger  species  of  holding  about  ̂   c.c  of 
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poison,  and  possesses  three  or  four  strong  conical  teeth  curved  with 

an  anterior  convexity.  These  teeth  are  not  grooved  or  channelled, 
but  are  easily  moved  and  erected,  and  are  enclosed  in  a  sheath 

formed  by  th£  mucosa  of  the  palate.  The  poison  collects  between 
the  teeth,  and  simply  flows  down  them  into  the  wound. 

The  venom  has  not  been  studied,  except  so  far  as  to  show  that  it 

has  some  digestive  action.  The  effect  on  man  is  not  certainly  known, 
but  is  supposed  to  lead  to  syncope. 

Another  fish,  the  bite  of  which  is  much  dreaded,  is  Tetrodon 

fliiviatilis,  which  is  found  in  the  waters  of  Indo-China,  and  fre- 
quently attacks  the  natives,  especially  children. 

CLASS  II. 

Fish  which  Poison  by  Means  of  Stings  associated  with 
Poison  Glands. 

Bottard  classifies  the  poison  apparatus  of  this  class  into  three 

groups : — ■ 

1.  Apparatus  entirely  closed,  and  therefore  before  the  poison  can  escape 
a  membrane  must  be  ruptured  : — 

Synanceia  brachio. 
,,  verrucosa. 

Plotosus  arab. 

2.  Apparatus  partially  closed  : 

Thalassophryne  reticulata. 
maculosa. 

3.  Apparatus  in  more  or  less  direct  communication  with  the  exterior  :— 
Trachinus  vipera. 

,,  draco. 
„  radiatus. 
,,  araneus. 

Cottus  scorpius. 

„  bubalis. 

gobio. 
Callionymus  lyra. 
Scorpaena  porcus. 

„  scrofa. 
Pterois  antennata 
Pelor  filamentosum. 
Acanthurus  luridus. 
Uranoscopus  scaber. 
Trigla  hirundo. 

The  poison  glands  are  generally  placed  at  the  base  of  the  dorsa
l 

or  anal  fins,  or  under  spines  on  the  operculum.  The  gland  com-
 

municates with  one  or  more  rays  of  the  fins.    The  barbs  maybe:— 

I.  Grooved,  but  having  the  groove  converted  into  a  canal  by  a 

membrane,  which  must  be  ruptured  for  the  poison  to  escape. 

2  Canalized  by  channels  which  lead  to  apertures  near  its  tip. 

This  arrangement  of  the  rays  agrees  with  the  types  of  poison 

apparatus  mentioned  above. 
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Section  1.— Poison  Apparatus  entirely  closed. 

The  apparatus  is  connected  with  the  dorsal  fin,  and  is  p
assively 

defensive— that  is  to  say,  the  fish  cannot  eject  the  poiso
n  unless 

the  barb  is  broken.  ■    .    -ni  , 

Examples.— Synflwcm  {hrachto  and  many  other  species) ;  Flotosus 

"^'''synanceia  (brachio  and  many  other  species). — This  fish,  called 
••  rapau  de  mer '  in  Reunion, '  laffe  '  in  Mauritius, '  ikan  Satan  '  in  Java, 
and  '  nohu  '  in  Tahiti,  is  distributed  through  the  waters  of  the  Indies, 

Cochin  China,  New  Caledonia,  and  the  Pacific  Ocean. 

Its  poison  apparatus  is  connected  with  the  dorsal  fin,  which  has 

thirteen  barbs,  each  of  which  is  supplied  with  two  poison  reservoirs, 

to  which  belong  ten  or  twelve  tubular  glands.    It  cannot  eject  the 

Fig.  35. — Synanceia  verrucosa  Schneider. 

(From  Savtschenko's  '  Atlas  of  Poisonous  Fish.') 

poison  itself,  but  if  trodden  upon  by  the  naked  foot,  the  barbs 
enter  the  skin,  and  the  poison  is  pressed  mechanically  into  the 
wound.  The  venom  is  limpid,  bluish,  and  slightly  acid.  The 
symptoms  are  severe  pain,  spreading  up  the  limb.  The  sufferer 
becomes  violent,  throwing  himself  from  side  to  side,  and  even 
asking  to  have  his  foot  cut  off.  Sometimes  syncope  and  death 

may  take  place.  In  other  cases  abscesses  and  symptoms  of  blood- 
poisoning  may  be  noted.  The  skin  surrounding  the  wound  becomes 
bluish,  and  may  slough,  in  which  case  repair  takes  a  very  long  time 
to  be  completed. 

Plotosus  arab. — ^This  fish,  called  '  machoira '  in  Reunion  and 

Mauritius,  'sanbilang '  in  Malay,  '  koormat '  in  Abyssinia,  is  found  in 
the  waters  of  India,  of  the  Seychelles,  and  other  places  mentioned 
above.  The  poison  apparatus  is  connected  with  the  dorsal  fin,  and 

the  conditions  which  bring  about  the  wound,  together  with  the 
symptoms,  resemble  those  of  Synanceia. 

14 



210 VENOMOUS  ANIMALS 

Saccobranchus  fossilis. —This  fish  is  found  in  the  waters  of  India 
and  Cey  on  and  wounds  caused  by  its  pectoral  fins  are  much 
dreaded  by  the  natives,  as  they  produce  severe  inflammation  and even  tetanic  symptoms. 

Section  2.— Poison  Apparatus  Partially  Closed. 

The  types  of  this  section  are  Thalassophryne  reticulata  Giinther 
which  IS  found  near  Panama,  and  T.  maculosa  Giinther  which  is 
chiefly  found  m  the  Gulf  of  Bahia  (Brazil). 

In  these  fish  the  poison  apparatus  is  double,  there  being  hollmv barbs  on  the  gill  covers  and  on  the  back  close  behind  the  head 
The  barb  on  the  gill  cover,  which  is  bent  somewhat  upwards  is conical  m  shape  and  pierced  by  a  central  canal,  which  is  connected 
^ylth  a  poison  reservoir  situated  at  the  base  of  the  barb.  The  cells 
hnmg  this  sac  are  probably  those  which  secrete  the  poison.  The 
venom,  therefore,  is  capable  of  flowing  along  this  canal  without 
being  forced  by  muscular  exertion.  The  barbs  on  the  dorsum  of  the 
fish  consist  of  two  spines  pierced,  as  in  the  case  of  the  opercular 
spine,  by  canals  which  communicate  with  poison  reservoirs.  When 
the  barbs  are  erected,  the  poison  flows  out  of  the  peripheral  openings 
of  the  central  canals,  and  thus  can  enter  any  wound  caused  by  them. 
The  nature  of  the  venom  and  its  physiological  action  are  not 
known,  but  it  is  supposed  that  it  will  be  like  Synanceia  and  Trachinus, 
though  there  is  no  ground  for  this  supposition. 

The  poison  apparatus  of  Batrachus  tau  of  the  waters  of  North 
America  and  B.  grunniens  of  those  of  the  Antilles  are  said  to  be 
identical  (Cahnette)  with  that  just  described  for  Thalassophryne. 

Section  3. — Poison  Apparatus  in  more  or  less  Direct  Com- 
munication with  the  Exterior. 

This  section  contains  a  number  of  fish,  the  best  studied  of  which 
is  Trachinus  draco. 

Trachinus  draco. — This  fish  possesses  two  sets  of  poison  appa- 
ra.tus,  the  one  a  barb  on  the  operculum,  and  the  other  connected 
with  the  dorsal  fin.  The  barb  on  the  operculum  possesses  a  groove 
which  is  converted  into  a  canal  by  a  fine  membrane,  which  leaves 
an  opening  near  the  point  of  the  spine.  This  barb,  which  is  slightly 
erectile,  pierces  the  operculum.  At  its  base  lies  the  poison  gland, 
partly  covered  by  an  adductor  muscle,  which  helps  to  press  the 
poison  into  the  canal  and  to  erect  the  spine.  When  the  barb  enters 
the  flesh  of  another  animal,  the  above-mentioned  membrane  is 
stripped  off  and  the  poison  enters  the  wound. 

The  dorsal  apparatus  consists  of  from  five  to  seven  spines  joined 
together  by  a  membrane,  which  is  adherent  almost  to  their  tips. 
Each  barb  has  a  deep  double  channel,  the  two  grooves  of  which 
join  towards  the  base  of  the  spine  and  form  a  conical  space,  of  which 
the  walls  are  covered  with  cells  which  secrete  the  poison. 
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The  first  symptoms  are  very  severe  pain  of  a  burning  or  lancinating
 

character.  The  part  then  tingles  and  becomes  painfully  numb,  and 

this  may  spread  along  the  limb,  and  appears  to  travel  along 
 the 

nerves,  though  the  joints  are  particularly  tender.  This  is  follo
wed 

by  palpitation,  fever,  delirium,  vomiting,  and  syncope.  The  area
 

affected  becomes  swollen  and  inflamed,  and  if  neglected  may 

suppurate  or  even  turn  to  gangrene.  The  symptoms  may  last 
from  two  to  three  hours  to  several  days. 

The  venom  has  been  studied  by  Giinther,  Gressin,  Bottard,  Briot, 

and  Phisalix.  It  has  also  been  studied  by  Evans,  who,  after 

washing  the  fish,  collected  it  by  means  of  an  aseptic  hypodermic 

syringe,  then  dried  it  in  vacuo,  reduced  it  to  a  fine  »powder,  and 

finally  dissolved  it  in  normal  saline  or  in  water.  He  collected 

the  poison  from  about  2,000  fish.  The  venom  is  clear,  trans- 
parent, and  very  slightly  acid.  Hypodermically  injected,  it 

causes  mortification  and  local  paresis,  necrosis,  and  hsemorrhage. 

Intravenously  injected,  it  causes  failure  of  the  heart  and  respira- 

tory paralysis,  associated  with  first  a  rise  in  the  blood-pressure, 
which  is  followed  later  by  a  marked  fall.    It  also  appears  to  have 

TBKZI. — 

Fig.  36. — Trachinus  draco  Linn;eus, 

a  haemolytic  effect,  which  is  supposed  to  be  due  to  its  amboceptors 
uniting  with  endocomplements  (lecithin)  in  the  red  cell.  It  will 

thus  be  seen  that  the  poison  in  some  respects  resembles  snake-venom. 

The  venom  is  lethal  to  fish,  frogs,  and  mammals.  Thus,  0-015 
gramme  of  dried  venom  kUled  a  frog,  and  0*02  gramme  a  mouse. 

According  to  Briot,  who  has  succeeded  in  immunizing  rabbits, 
the  venom  contains  a  ferment  capable  of  digesting  proteid. 

Trachinus  radiatus.. — Pohl  has  studied  the  poison  of  this  fish, 
and  finds  that  it  stops  the  heart  in  diastole.  The  effect  of  applying 

the  poison  to  the  heart  of  the  frog  is  to  first  produce  strong  con- 
tractions, which  gradually  become  weaker  and  weaker,  until  they 

cease  and  the  heart  stands  still  in  diastole.  The  poison  has,  how- 
ever, no  effect  on  skeletal  muscle. 

Cottus. — ^The  genus  Cottus,  widespread  in  the  Northern  Hemi- 
sphere, possesses  a  poison  apparatus  which  resembles  that  of  the 

genus  Trachinus,  but  is  less  developed,  and  consists  of  poison 

glands  lying  in  culs-de-sac  in  the  opercular  spines.  The  cells  of  the 
gland  only  secrete  the  venom  during  the  spawning  season,  from 
November  to  the  end  of  January. 
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Callionymus. — In  CaUionymus  the  operculum  terminates  in  three 
conical  spines  like  a  trident,  and  in  addition  possesses  another  spine 
directed  upwards,  and  these  are  supplied  in  the  spawning  season 
with  a  small  quantity  of  venom  from  the  gill  membrane,  which, 

according  to  Bottard,  has  httle  effect  on  man. 

Scorpcena  scropha. — In  this  fish  the  poison  apparatus  is  said  to 
exist  not  merely  in  the  dorsal  fin,  but  also  in  the  operculum. 

In  the  dorsal  fin,  the  first  three  rays,  which  project  about  one-third 

of  their  length  beyond  the  membrane  of  the  fin,  are  grooved  pos- 
teriorly by  three  channels,  which  are  converted  into  canals  by  a 

fine  membrane,  and  communicate  with  the  poison  gland. 

On  the  operculum  there  are  three  small  spines,  of  which  the 

longest  alone  is  connected  with  a  poison  gland. 
When  handled  incautiously,  a  poisoned  wound  may  result  from 

one  of  these  poison  spines  entering  the  skin.    The  action  of  the 

Fig.  37. — CoTTus  scorpius  Linn^us. 

(From  Savtschenko's  '  Atlas  of  Poisonous  Fish.') 

poison  has  been  studied  by  Pohl,  Brunton,  and  Briot.  Brunton 

describes  the  effects  of  the  poison  as  being  exactly  the  same  as 

that  of  Trachinus  draco,  and  Pohl  thinks  that  the  poison  acts  on 

the  heart  in  the  same  manner  as  he  describes  for  Trachinus. 

On  the  other  hand,  Briot  thinks  that  it  is  quite  different  from 

Trachinus,  and  that  the  effects  produced  are  by  secondary  infection 

of  the  mechanical  wound  caused  by  the  spines.  Branton's  descrip- 
tion of  the  symptoms  in  man  might  possibly  be  due  to  Trachinus 

only,  as  he  does  not  mention  specifically  whether  it  was  Trachinus  or 

Scorpcena  which  affected  the  person.  His  experiments  on  animals 

with  both  fish  appear,  however,  to  have  caused  the  same  symptoms. 

He  pressed  the  spines  of  the  poison  organs  against  the  hind-limb  of 

a  guinea-pig  or  a  rat.  In  a  few  minutes  the  animal  began  to  suffer 

pain  and  twitching  in  the  injured  limb,  followed  by  tremors  and 

convulsions  (if  disturbed),  and  later  by  death  from  collapse. 
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The  description  which  he  gives  of  the  sym
ptoms  in  human  beings 

for  dther  Scorpcena  or  Trachinus  is  give
n  below,  but 

his  original  paper  will,  we  think,  conv
mce  the  reader  that  he  is 

really  dealing  with  a  Trachinus  sting. 

The  symptoms  of  an  attack  may  be  described  thus  : 
 —  . 

A  sharp  prick  is  felt  as  the  spine  enters  the 
 skin,  and  this  is  fol- 

lowed in  a  few  minutes  by  burning  and  itchmg,  wh
ich  shortly 

become  stabbing  pains,  increasing  in  violence  an
d  passing  up  tlie 

limb  The  sufferer  now  lies  down  and  writhes  and  cries
  m  agony, 

while  sweat  breaks  out  on  his  brow,  and  flashes  of  li
ght  pass  in 

front  of  his  eyes.  He  begins  to  feel  a  sensation  of
  suffocation  and 

puts  his  hand  to  his  throat  and  heart,  while  the  pulse  is
  felt  to  be 

intermittent.  Presently  he  loses  sight  of  the  bystanders, 
 and  m  a 

little  becomes  dehrious,  crying  out  and  suffering  from
  convulsions. 

This  condition  may  lead  to  collapse  and  death,  or,  after 
 lasting 

Fig.  38. — ScoRPiENA  diaeolus  Cuvier  and  Valentine. 

(From  Savtschenko's  '  Atlas  of  Poisonous  Fish.') 

several  hours,  may  gradually  subside  ;  but  the  convalescence  is 
slow,  and  the  patient  may  take  several  months  to  recover. 

The  local  conditions  show  at  first  merely  the  prick  of  the  spine, 
but  the  aperture  may  be  pigmented  by  the  covering  membrane 
already  alluded  to.  The  puncture  does  not  bleed,  but  the  skin 

around  for  about  ̂   inch  is  whiter  than  usual,  and  outside  this  red- 
ness appears,  but  soon  all  the  surrounding  skin  is  red,  turning  as 

time  passes  darker  and  darker,  till  it  becomes  black  and  cedematous. 

The  prick  now  discharges  fluid.  In  a  day  or  so  the  affected  area 

sloughs  and  separates,  leaving  a  deep  wound.  Sometimes  a  spread- 
ing gangrene  ensues,  which  necessitates  amputation.  In  milder 

cases  the  part  remains  painful  and  swollen  for  about  three  days 
before  recovery. 

Pterois  antennata. — The  poison  apparatus  is  connected  with  the 
dorsal  fin,  and  is  said  to  resemble  that  of  the  Scorpjenidee. 
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neS  wf  lT^  i  T^^T^^"  ̂ ^'f  P°^^«^  apparatus  is  con- nected w  th  the  dorsal  fin,  and  resembles  that  of  Pterois  and  Scot- 
tZ\.  'F'^  iaponicum  Cu.  and  Val,  Scheube  says that  he  knew  of  a  case  in  which  a  sting  on  the  thumb  resulted  in 

E&aVuteT— 
 — ^ 

Acanthurus  luridus.-Acanthurus  luridus  possesses  a  poison  ap- paratus connected  with  the  dorsal  and  anal  fins  Hke  that  of  W- pcBna. 

Elasmobranchn.—Assocmted  with  the  poisonous  fish  of  the  Tele- 
ostet  must  be  placed  those  of  the  ElasmobrancUi,  of  which  the 
sting  rays  (Trygonidae)  and  eagle  rays  (Myliobatidee)  alone  produce 
toxic  symptoms  by  blows  with  the  tail,  which  carries  a  spine Ihese  Rays  are  found  all  over  the  world,  and  we  have  received information  as  to  their  effects  from  persons  who  have  been  in 
British  Guiana,  m  Australia,  and  in  Ceylon,  in  which  island  stings are  well  known  on  the  west  coast,  particularly  about  Dutch  Bay 
,u  .lu^^'^'^V^^^  ̂ ^""^'^^  ̂ ^ys  ̂ '■o"^  the  Orinoco,  and  has  shown 
that  their  barbs  are  canalized  and  the  canals  connected  with  poison reservoirs  This  poison  is  said  to  be  so  severe  as  to  be  able  to  kill 
^  n  ̂i"  ̂   forty-eight  hours.  The  symptoms  of  Aetohatis  narinari, 
called  the  Bishop  ray,  and  of  Trygon  pastinaca  (from  Japan)  are 
violent  pam,  a  tendency  to  syncope,  with  locaUy  a  rapidly  forming swelling,  which  soon  becomes  the  seat  of  a  violent  inflammation 
and  even  at  times  gangrene.  The  symptoms  of  the  sting  as 
observed  by  us  m  Ceylon,  are  local  pain  and  swelling.  The  general 
symptoms  are  not  severe.  Trygon  sephen  and  T.  walga  Miill.  and Hen.  are  known  iii  Indian  waters. 

A  large  number  of  these  ElasmobrancUi  have  not  got  special 
poison  glands,  and  the  venom  must  come  from  the  ordinary  skin 
glands. 

Amphibia. 

Toads  and  salamanders  have  been  celebrated  for  ages  as  venomous 
animals,  the  poison  being  found  in  their  parotid  glands  and  skin. 
In  toads  Faust  has  shown  that  there  are  two  poisons— (i)  an 
acid,  bufotalin,  and  (2)  a  neutral  body,  bufonin,  the  former  being 
the  more  active.  It  is,  as  a  rule,  scarcely  toxic  to  man,  only 
irritating  the  mucous  membranes,  especially  the  conjunctiva  ;  but to  small  animals  it  is  toxic. 

In  salamanders  Zalesky  and  Faust  have  found  two  bodies,  one  an 
inorganic  base— salamandarin — and  another  an  alkaloid— salaman- 
daridin  ;  but  this  poison  and  the  digitalis-like  poison  of  Bert  and 
Dulartre  in  frogs  are  not  of  sufficient  practical  interest  to  concern 
us  here. 

According  to  Vulpian  and  Caparelli,  Triton  crisiatus  (Laur)  gives 
a  creamy  secretion  from  the  glands  of  the  skin  at  times  which  is 
poisonous  to  many  animals,  but  the  chemical  nature  of  which  is  not 
known. 
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VENOMOUS  ANIMALS  [condudedy- REPTILIA 
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REPTILIA. 

TpiE  Reptilia  include  two  groups  which  are  of  interest  to  medical 
men  m  the  tropics— viz.,  the  Ophidia  and  the  Lacertiha  ;  but  the 
tornier  is  infinitely  more  important,  as  it  includes  the  venomou'= snakes. 

Snake  poisoning  is  called  '  ophidismus.' 

OPHIDISMUS. 

Ophidismus,  or  snake  poisoning,  is  the  most  important  branch  of 
animal  poisons,  because  not  merely  do  serious  and  even  fatal 
results  follow  snake-bite,  but  the  number  of  people  who  die  from  this 
cause  in  India  is  by  no  means  small,  being,  it  is  said,  about  20,000 
per  annum. 

Historical. 

The  history  of  the  study  of  snake-bites  and  their  effects  may  be  divided into  three  periods  : — 
1.  Period  of  ancient  theories. 
2.  Period  of  one  venom. 
3.  Period  of  more  than  one  venom. 

I .  Period  of  Ancient  Theories. — The  ancients  were  acquainted  with  a  number 
of  snakes,  which  they  described  under  the  terms  Echis  and  Colitbra,  but  it 
is  not  known  definitely  to  what  species  these  referred.  Echidna  was  a  term 
used  to  denote  the  female  viper. 

They  were  acquainted  with  the  main  symptoms  of  a  snake-bite,  and  had 
many  remedies,  including  the  tying  of  a  ligature  around  the  part,  followed 
by  cupping  after  scarification,  and  the  administration  of  wine  and  theriac, 
the  last  mentioned  being  a  celebrated  remedy  whicli,  among  other  substances, 
contained  the  burnt  body  of  the  viper.  Celsus  recommends  the  sucking  of 
the  wound,  but  only  if  there  are  no  ulcers  on  the  gums,  palate,  and  other 
parts  of  the  mouth. 
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o  DorinH  nf  nnp  Venom  —In  1664  Redi  studied  the  effec
ts  of  viper-bites 

hv  extferimeiits  on  an  maTs  and  Morse  Charas.  
in  1669,  noted  the  important 

f/rt  ffi  tiie  blood  of  animals  bitten  by  vipers  was
  coagu  ated,  and  came  to 

Sfrmfclus  L  that  the  symptoms  and  death  were 
 due  to  this  coagulation. 

L  T76rAbb?Fehx  Fontana  made  a  number  o
f  observations  on  amma  s 

hitten  bv  vioers  and  in  1796  Russell  published  an  
account  of  his  experiments 

oflnd^^VSes     In  i/a'i  Davy  ga^e  an  account
  of  the  effects  on  animals 

'''il\trvti^.tuSnl^^^^  published  ixis  important  discovery  t
hat 

the  venom  of  the  adder  contained  an  active  subs
tance  which  he  called 

viperine,  or  echidnine,  capable  of  being  precipitated  
by  alcohol 

In  184";  Brainard  showed  that  if  an  animal  dies  at  once  af
ter  the  bite  of  a 

rattlesnake,  the  blood  will  be  found  to  be  clotted,  but  if  it  l
ives  for  some 

^''in  'i*8fc"wd?  Mitchell  laid  the  foundations  of  modern  investigations  into 

snake-venom  in  his  classical  paper  on  the  poison  ol  Cfotalus  f"™; , 

In  1867  Sir  Joseph  Fayrer  began  hrs  work  on  Indian  sna
kes,  which  resulted 

in  the  publication  of  his  magnificent  atlas  on  the  Thanato
phidia  of  India 

in  1872:  and  several  papers  by  himself  and  Sir  Lauder  Brunton 
 in  1873-75- 

About  the  same  time  Vincent  Richards  published  some  valuable
  remarks 

on  snake  poisons  and  their  antidotes. 

In  1883  Wall  wrote  a  most  excellent  little  book  on  the  colu
brme  and 

viperine  snakes  of  India.  -.-n     r,  4.;„ 

In  1886  appeared  a  most  masterly  paper  by  Weir  Mitchell  and  Re
ichert,  m 

which  they  state  that  the  active  principles  are  globulins  and  pept
ones 

(proteoses).  These  researches  indicating  a  pro.teid  nature  for  the  veno
m  were 

confirmed  by  Wolfenden  and  Karlbach,  and  did  away  with  Gautier 
 and 

-Blvth's  ideas  as  to  their  alkaloidal  nature. 

In  1892  Martin  alone  and  with  Smith  studied  the  venom  of  Australian
 

snakes  [Hoplocephalns  and  Pseudechis),  and  concluded  that  the  venom 
 con- 

tained three  proteids— an  albumin  and  two  proteoses  (proto  and  hetero), 
the  latter,  however,  being  alone  virulent.  j..  a. 

In  the  meanwhile  observers  had  not  been  backward  m  making  attempts 

to  find  the  physiological  antidote  suggested  by  Weir  Mitchell  and  Reichert, 

for  in  1 887  Sewall  showed  that  by  repeated  injections  of  the  venom  of  Crotalus. 

pigeons  could  be  gradually  rendered  resistant  against  strong  doses  of  that 

poison  ;  and  a  little  later  Reichert  obtained  the  same  result  with  regard  to 

the  venom  of  the  French  viper.  In  1892  Calmette  published  the  first  of  his 

celebrated  series  of  investigations,  showing  that  successive  inoculations  of 

heated  venom  produced  in  animals  a  certain  degree  of  resistance  to  quantities 

of  the  poison  otherwise  surely  fatal.  Calmette  worked  largely  with  the 

cobra,  and  produced  in  rabbits  and  guinea-pigs  a  true  immunity.  He  further 
concluded  that  animals  vaccinated  against  the  cobra  also  withstood  with 

impunity  mortal  doses  of  the  venom  of  the  viper  and  other  snakes  (Bungarus, 
Cerastes,  Naja  haje,  and  Pseudechis). 

Phisalix  and  Bertrand  also  studied  the  question  of  obtaining  an  immunity 

against  the  bite  of  the  viper.  Fraser  of  Edinburgh  in  1895  confirmed  these 
results  of  Calmette.  Since  then  there  has  not  been  the  slightest  doubt  that 

Calmette' s  serum  is  of  the  greatest  value  in  certain  cases,  especially  against cobra  venom. 

In  1 88 1  permanganate  of  potash  was  recommended  as  an  antidote  by 
Professor  de  Lacerda,  of  Rio  de  Janeiro,  and  by  Badaloni  in  Italy  in  1882-84, 
and  lately  this  remedy  has  again  been  strongly  recommended  by  Rogers,  of 
Calcutta,  and  there  appears  to  be  no  doubt  as  to  its  efficiency  ;  but  the 
question  of  remedies  will  be  dealt  with  in  their  proper  place. 

It  will  thus  be  seen  that  at  the  close  of  this  period  there  is  a  general  belief 
that  the  venom  of  all  snakes  has  virtually  the  same  active  principles,  which 
are  thought  to  be  proteids,  and  that,  though  they  may  differ  in  amount,  and 
hence  their  effects  be  different,  still,  it  is  only  a  quantitative,  and  not  a 
qualitative,  difference  ;  and,  further,  that  one  antivenene  is  effectual  against 
all  kinds  of  venom. 
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wV,r  M  +^  .  Characters  belonging  to  both  tvnes 

s^ul^et^r^lt^r?^^^^  tht  iitri;aS?'cirti^^^^^^^^ 

'^ti^^^^^^
^  -ght  b^e  .ue 

accentuS'bvVhVr^^  worlang  of  these  two  classes  of  venoms  is  still  further 
Sove  Lit  rnf-  of  Rogers,  and  later  by  those  of  Lamb,  which 

not  t^e^vTperii?  venom  '^'^^  "^'^  "^"'"^"'^^^  ̂ '"^  '^^'"b"'^^-  ̂ ut 

that  In^A^^^X^l^^^^^  paper  appeared,  by  Flexner  and  Noguchi.  showing 
for  t'hP       f  ^     ̂      neurotropic  principles,  the  venom  contained  agglutinin! for  the  erythrocytes  and  for  the  leucocytes  which  were  probably  iLntical 
and  lysms  for  erythrocytes  and  leucocytes  which  were  separate    ̂   identical, ^4.^  "/'^^^^'^  venom  contained  hamorrhagins.  and  lessened 

veLm  bv^re^n^P^'^n?  ̂ l'  '^^^^  ̂ ^^^^^^  ̂ ^^^  anti^enene  neutraUzes 
resu^^^h^L  hf       ̂ ^^^^^''^J^^y*'^  antibacteriolytic  actions.  These 

The  ̂osTti^^.^?^f  '"""^  ̂ ^t-  ̂^te'ided  by  Kyes,  Sachs,  Lamb,  and  others. 

comDlex  .ti  ?  ffr  ̂̂ t-P'f' ^^"'^g^  ̂ ^^ke  venom  is  extremely 
tlTvi^;-f  1 '  of  ̂enom  may  be  recognized  :-the  colubrine  type, 

tvoes  a  re  rLP/'  ̂ ^^^^^^^  type.  In  this  last  both  colubrine  and  viperine 

actioT.  nf  S  +  ̂^^^""^     predominant.    It  is  probable  that  the  main 
tenom  ,i?v  ii^fv.-'  ̂ ^^e  nervous  system,  but  that  other  principles  in  the venom  may  mask  this  important  action. 

With  regard  to  treatment,  there  is  no  doubt  as  to  the  value  of  Calmette's 
serum  m  cobra-poisomng,  and  Lamb's  serum  in  Cobra  and  Vipera  russellii poisoning,  though  the  old  method  of  ligature  and  incision,  together  with  the application  of  permanganate  of  potash,  is  still  the  most  practically  useful method  of  treatment. 

Classification. 

The  order  Ophidia  includes  a  large  number  of  families,  of  which 
only  two  are  of  importance  to  the  tropical  practitioner— viz.  Colu- bridas  and  Viperidae. 

COLUBRID^. 

The  family  of  the  Colubridae  is  said  to  contain  nine-tenths  of  the 
whole  of  the  species  belonging  to  the  Ophidia,  and,  roughly  speaking, 
any  reptile  which  would  usually  be  called  a  snake,  other  than  pythons 
and  vipers,  belongs  to  this  order. 
The  Colubridae  are  divided,  in  works  on  snake  poisons,  into  the 

non-venomous  and  the  venomous,  and  the  latter  are  joined  with  the 
vipers  to  form  a  subclass  of  the  order  Ophidia  called  Thanatophidia, 
or  poisonous  snakes  ;  but  this  classification  is  by  no  means  satisfac- 

tory, as  will  presently  be  shown. 
The  usual  classification  of  the  Colubridce  is  into  three  series  : — 

I.  Aglypha— Poisonous  Colubridae  possessing  solid  ungrooved 
teeth. — The  Aglypha  are  usually  stated  to  be  non-poisonous,  but 
the  observations  of  Phisalix  and  Bertrand  on  Tropidonotus  (sp.  ?), 
and  Alcock  and  Rogers  on  Zamenis  mucosus  and  Tropidonotus 
piscator,  prove  that  the  saliva  of  these  species  is  poisonous  to  rats. 
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mire  and  euinea-pigs.  Thus  hypodermic  injecti
ons  of  the  sahya  of 

The  two  laft-named  snakes  wiU  cause  conv
ulsions  and  death  from 

failure  of  respiration  in  rats  and  mice.  fr  .^^ 

Therefore  the  saliva,  though  it  may  not  be  know
n  to  have  aff^ected 

even  a  child,  must  be  looked  upon  as  poisonou
s  and  the  Aglypha 

must  be  grouped  with  the  other  Colubrid^e  
and  the  Viperidae  under 

the  head  Thanatophidia.  ,  .     .,.        a       i  j- 

The  A'-lvpha  are  divided  into  three  subfamahes 
 :  Acrochordmffi, 

Colubrin^    (rat-snakes),    and   Dasypeltiuce    (Af
rican  egg-eatmg 

^^Some  of  the  important  species  are  Tropidonotus  natrix,  the 
common  British  snake,  and  Coronella  austriaca,  a  rar

e  snake  found 

in  South  England.  ,    .  . 

Tropidonotus  fasciatus  is  the  North  American  wa
ter  moccasin, 

Zamenis  mucosus  the  Indian  rat-snake,  and  Dasypdhs  scabr
a  is  the 

African  egg-eating  snake. 

2  Opisthoglypha— Poisonous  Colubridse  with  one  or 
 more  ot 

the  hinder  teeth  of  the  upper  jaw  grooved.— Early  last
  century 

there  was  a  great  controversy  as  to  whether  these  snak
es  were 

poisonous  or  not,  and  it  is  generally  stated  nowadays  that,  thou
gh 

poisonous,  their  venom  is  weak,  and  that  the  position  of  the  poi
son- 

fangs  at  the  back  of  the  mouth  prevents  the  bite  from  hurting  man.
 

Ouelch  has,  however,  recorded  cases  in  which  bites  on  the  fingers 

from  Erythrolampms  cesculapii  L.  and  Xenodon  severus  have  cause
d 

severe  inflammation. 

The  following  list  is  given  by  Faust  of  those  known  to  be  poisonous 

to  animals  :  Ccelopeltismonspessulana  Herm,  Trimorphodon  biscutatus 

D.  and  B.,  TarbopMs  savignyi  Descr.,  Dryophis  prasinus  Russl.,  and 

Leptodira  annulaia  L. 

The  Opisthoglypha  are  divided  into  three  subfamilies  : — 

(1)  DipsadomorphincB — OpisihoglypMda  with  well- developed  mouth, 

and  nostrils  situated  at  the  side  of  the  head. — ^They  include  the  Indian 
tree-snakes. 

(2)  ElachistodontincB — Opisthoglyphida  with  rudimentary  teeth  on 

the  palatine  and  pterygoid  bones. — Their  venom  is  said  to  be  so 

'  weak  and  their  poison-fangs  so  unfavourably  situated  that  they  are 
not  to  be  considered  as  dangerous  to  man.  T  hey  include  the  Indian 

egg-eating  snakes. 

(3)  Homalopsince — Opisthoglyphida  with  nostrils  valvular  and 

situated  on  the  upper  part  of  the  snout. — They  are  all  water-snakes. 

3.  Proteroglypha — Poisonous  Colubridse  with  the  front  teeth  in 
the  upper  jaw  well  developed  to  form  fangs,  and  grooved  anteriorly. 
The  bases  of  these  fangs  are  connected  with  ducts  which  lead  from 

well-developed  poison  glands. — These  snakes  are  well  known  to 
be  highly  dangerous  to  man  and  animals.  They  are  divided  into 
three  subfamilies— Elapinge,  Hydrophinse,  and  Viperidce. 

ElapincB — Proteroglypha  living  on  land,  and  possessing  a  cylindrical 
tail. — Among  these  are  classed  the  cobras,  whose  proper  name  is 
cobra- di-capello — i.e.,  the  snake  with  the  hood,  so  called  because, 
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.P^nll^'i^"  ̂ ^^^f  ̂ ^'^'^  ̂ ^th  reverence,  because  one  with 

hp.rl       1  ^?  ̂̂ ^^^  P^^^^^     expanded  hoods  over  Buddha's 

day  sun  ^""^  protected  him  from  the  glare  of  the  mid- 

Daudhi^^''^L°i  ̂ ^"^  Elapina;  (Boulenger)  are  :-iV«/a  Laurent ;  Bungams 

BlruZ'erin^^^^  Giinther ;    Doliophis  Gi/ard  ; 

Ps  udeialT  k.^-^^^  Schlegel  ;  0^^orfo«  Peters  ;  G/y/,Aorfon  Gunther  ; ^seudelaps   Dumeril   and   Bibron  ;   Diemenia   Gray;   Pseudechis   Wagler  ̂  

Fig.  39. — Naja  tripudians  Merrem  (the  Cobra). 

Denisonia  Krefft ;  Tropidechis  Gunther  ;  Noiechis  Boulenger  ;  Rhinoploce- 
phalus  F.  Muller  ;  Brachyaspis  Boulenger  ;  Acanthophis  Daudin  ;  Elapognathns 
Boulenger  ;  Rhynchelaps  Jan  ;  Furma  Dumeril  and  Bibron  ;  Elaps  Schneider  ; 
Sepedon  Merrem  ;  MicropecMs  Boulenger;  Hoplocephalus  Cuvier. 

Naja  tripudians  Merr.,  the  cobra  with  one  spot,  or  a  pair  of 
spectacles  on  its  hood,  is  common  in  India  and  Ceylon.  N.  bungams 
Schlegel.,  the  king  cobra,  or  hamadryad,  is  not  so  common,  but  is 
feared  because  of  its  size,  and  because  it  is  said  to  attack  people. 

N.  haje  L.  is  Cleopatra's  asp,  and  is  well  known  as  a  resident  of 

Egypt  a.nd  North  Africa.  A'',  regalis  Schl.  is  found  on  the  Gold  Coast. N.  nigricollis  Reinh.  is  found  on  the  Gold  Coast  and  in  Sierra  Leone. 

The  kraits  are  also  included  in  this  family,  and  are : — Bungams 
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Fig.  40.— Bungarus  ceylonicus  Gunther  (the  Carawalla OF  Ceylon). 

India,  while  B.  ceylonicus  Gthr.  is  the  carawalla  of  Ceylon.  The 

Elapinse  are  the  only  poisonous  snakes  of  Austraha,  and  include 

Fig.  41. — Hydrus  platurus  Linnaeus  (a  Sea-Snake). 
Note  the  flattened  tail. 

Notechis  scutatus  Ptrs.  and  N .  pseudechis,  and  Acanthophis  ani- 
arcticus  Shaw,  the  death  adder,  recognized  by  the  spines  on  its  tail. 
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sJttoThf!''"  ^^^l'^'        black  and  red  lands 

None  of  these  snakes  are  found  in  Europe  or  America 

Clh  TV  ̂   snakes  can  be  seen  swimming  in  families  far  out 
in  the  Inchan  Ocean,  but  are  also  found  in  all  Eastern  Tropical  seas 

Fig.  42.~Vipera  russellh  Shaw  (the  Tic  Polonga  of  Ceyi^on).  ' 

Boulenger;  Hydrus  SchneidJ    ThnLT.^^r^ '^^^^  Gre^Y  :  Hydrelaps 

best-Studied  species  is  Enhydrina  valakadien  Boie  Another 

?S.nH  '    If  ̂  T^'''  ^^^^^     fresh  water  in  the  PhTl^pn^^^^^^ Islands.    It  IS,  of  course,  dangerous  to  fishermen.  ̂ ^^^iPP^ne 

VIPERID^. 

The  vipers  are  characterized  by  their  triangular  head  and  their 

r"^^  Solenogly'pha),  which  are  s^u-" ated  anteriorly  m  the  mouth,  and  are  provided  with  a  wide  foramen 
piercing  the  base  anteriorly  for  connection  with  the  duct  of  the  po?son 
gland  Theypossess  a  stout  bodyand  short  tail,  andare  all  viviparous The  Viperidas  are  divided  into :—  ^ 

Crotalinge  — Vipers  with  a  deep  pit.  probably  sensory  in function,  situated  between  the  nostril  and  the  eve  on 
each  side  of  the  head.  ^ 

Viperinae.— Vipers  without  such  a  pit. 
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rrntalinze  — The  Crotahna;  include  the  ratt
lesnakes,  so  called 

because  they  have  a  number  of  horny  rin
gs  which  fit  into  one  another 

at  the  end  of  the  tail. 

The  genera  of  the  Crotahna^  (Boulenger)  are j-Cr
oia/ws  Linn^us ;  Sistyurus 

Garman  ;  Ancisirodon  Beauvois  ;  Lachesis  
Daudin. 

There  are  two  divisions  of  rattlesnakes  in  Ame
rica— Cro^a^ws  and 

Sis^n^rws-distinguished  by  the  former  having 
 many  small,  and  the 

latter  only  nine  large,  scales  on  the  top 
 of  the  head 

The  best-known  rattlesnakes  are  Crotalus  hornd
us  L.,  L.  scutu- 

latiis  Kenn,  of  Texas,  C.  confluentas  Say,  of  the
  Pacific,  C.  dunssus 

L.,  and  C.  cerastes  Hallow.  .  , 

Other  genera  are  Ancisirodon,  with  Ancisirodon  pis
civorus  Lacep., 

the  water  moccasin,  and  A .  contortrix  L.,  the  copper-
head  ;  Lachesis, 

with  Lachesis  lanceolatus  Lacep.,  the  celebrated  
fer-de-lance  of  Mar- 

tinique ;  L.  anamallensis  Gthr.  and  Sisirurus.  with  Sisiru
rus  ravus 

Cope  and  S.  mVwiws  L.  t     xi.  jj 

Viperinae  —The  true  vipers  include  :  Vtpera  berus  L.
,  the  adder 

of  England  •  V.  russellii  Shaw,  the  handsome  viper  of  In
dia  and 

Ceylon  •  Bitis  arietans  Merr.,  the  puff-adder  of  the  Gold  Coas
t  ; 

Cerastes  cornutus  Forsk.,  the  horned  viper  of  North  Afric
a  ;  and 

Echis  carinaius  Schn.,  the  viper  of  the  Pyramids,  called  e
fa. 

The  genera  of  the  Viperinffi  (Boulenger)  are  :— Ft^era  Laurent;  Causu
s 

Wagler ;  Bitis  Gray  ;  Pseudocevastes  Boulenger  ;  Cerastes  Wagler  ;  hchis 

Merrem';  Atheris  Cope  ;  Atractaspis  Smith. 

Geographical  Distribution, 

Asia.  Elapin^  :  Naja  tripudians,  N.  samarensis,  N.  bungarus  ;  Bungarns 

fasciaitts,  B.  candidus,  B.  ceylonicus  ;  Hemibungarus,  Callophis,  Doliophis. 
HYDROPHiN:ffi  :  Enhydrina  valakadien,  Hydrus  platurus,  Enhydns  curtus, 

Hydrophis  obscurus,  and  many  others. 
ViPERiN^  :  Vipera  berus,  V.  renardii,  V.  raddii,  V.  lebetma,  V.  russellti  ; 

Pseudocerastes  persicus  ;  Cerastes  cornutus  ;  Echis  carinatus. 
Crotalin^  :  Ancisirodon  halys,  A.  himalayanus,  A.  hypnale,  and  others  ; 

Lachesis  flavoviridis,  L.  sumairanus,  L.  horneensis,  etc. 
Africa. — Elapin^  :  Naja  haje,  N.  flava,  N.  melanoleuca,  N.  nigricolhs,  N. 

anhietcs.  N.goldii;  Sepedon  hesmachates :  Boulengerina  stormsi ;  Elap echis  guen- 
iheri,  etc. ;  Aspidelaps  scutaius,  Walierinnesia  csgyptica,  Dendraspisyiridis,  etc. 

Vi'pERiNiE  :  Causus  rhombeatus,  etc.  ;  Vipera  ammodytes,  etc. ;  Bitis  arietans, 
B.  cornuta,  B.  gabonica,  B.  caudalis,  B.  atropos,  B.  nasicornis,  B.  peringueyi, 
B.  inornata  ;  Cerastes  cornutus,  Echis  carinatus,  Atheris  chlorechis,  Atractaspis 
congica,  etc.  .  . 

Australia  and  Oceania. — ELAPiNiE  :  Ogmodon  vitianus  ;  Glyphodon  instts  ; 

Pseudelaps  muelleri,  etc.  ;  Diemenia  psammophis,  etc.  ;  Pseudechis  porphyria- 
cus,  etc.  ;  Denisonia  superba,  etc.  ;  Micropechis  elapoides,  Hoplocephalus 

variegatus,  etc.  ;  Tropidechis  carinata  ;  Noiechis  scutaius  ;  Brachyaspis  curia  ; 
Elapognaihus  minor  ;  Acanthophis  antarcticus,  Rhynchelaps  australis  ;  Furina 
calonota,  etc. 

Hydrophin/E  :   Hydrus,    Thalassophis,    Hydrelaps,   Hydrophis,  Distira 
Enhydris,  Enhydrina,  Aipysurus  ;  Platurus. 

America. — Elapin^  :  Elaps,  many  species  ;  Micropechis  elapoides  ;  Ancis- 
irodon piscivorus,  A.  bilineatus,  A.  contortrix,  Lachesis  mutus,  L.  lanceolaius, 

and  many  others  ;  Sisirurus  miliarius,  5-  caienatus,  S.  ravus  ;  Crotalus  adaman- 
teus,  C.  horridus,  C.  confluentus,  C.  atrox,  C.  oregonus,  C.  cerastes,  C.  mitchelli, 
C-  terriftcus,  and  others. 
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The  Act  of  Striking. 

The  poison  is  secreted  by  glands,  wlncli  are  eitlier  modified 
upper  labial  glands  or  a  pair  of  glands  occupying  the  sides  of  the  head 
behind  the  eyes,  and  which  are  the  homologues  of  the  parotid  gland 
of  other  animals.  The  duct  usually  begins  as  a  receptacle  which 
runs  the  whole  length  of  the  gland.  This  receptacle  is  of importance,  as  it  enables  the  reptile  to  store  the  venom.  Into  this 
receptacle  the  smaller  ducts  of  the  gland  open,  and  from  it  the 
mam  duct  runs  forward  just  above  the  line  of  the  hp,  to  a  point below  the  eye.  It  is  now  bent  backwards,  and  ends  on  a  small 
papilla  on  the  anterior  wall  of  the  sheath  of  mucous  membrane, which  embraces  the  base  of  the  fang. 

Weir  Mitchell  describes  a  sphincter  muscle  of  reddish  appearance, and  composed  of  non-striated  muscle,  on  the  course  of  the  duct  of 
Crotalus,  but  no  such  sphincter  has  been  described  in  the  other snakes. 

The  poison  from  the  duct  either  runs  along  a  groove  on  the 
anterior  surface  of  a  long  tooth  called  the  fang,  or  else  along  a  canal 
formed  by  the  sides  of  the  groove  meeting  and  coalescing  by  the 
bending  of  the  developing  dentine.  It  should  be  clearly  understood 
that  the  venom  duct  does  not  directly  communicate  with  the  groove 
or  canal  in  the  tooth,  but  ends  close  to  it,  the  venom  being  con- 

ducted into  the  groove  by  a  fold  of  mucous  membrane.  The  vipers 
have  the  longest  fangs,  measuring  nearly  i  inch. 

The  poison  fang  projects  downwards  and  backwards  in  the  closed 
mouth,  being  firmly  attached  to  the  alveolar  process,  and  it  is  en- 

tirely due  to  the  free  mobility  of  the  cranial  bones  one  on  the 
other  that  the  fang  can  be  placed  in  such  a  position  as  -to  be  able  to enter  the  skin  of  the  victim. 

The  act  of  striking,  as  described  by  Weir  MitcheU  in  Crotalus,  is 
as  follows  :— In  preparing  to  strike,  the  snake  first  of  all  throws  itself 
into  its  well-known  characteristic  attitude,  with  the  lower  part  of 
the  body  coiled,  the  tail  shghtly  projecting,  and  the  head  raised  a few  inches. 

The  tongue  now  darts  backwards  and  forwards,  and  the  air  of 
expiration,  in  passing  through  the  narrow  glottis,  produces  the 
characteristic  hissing.  The  muscles  on  the  convexity  of  the  coils 
now  contract  and  straighten  the  snake,  so  that  the  head  is  thrust 
suddenly  upwards,  forwards,  or  downwards  as  required.  The 
maximum  thrust  is  half  of  the  body-length,  the  usual  one-third  ; 
but  the  reptile  judges  this  for  itself,  and  sometimes  makes  mistakes. 

The  jaws  are  widely  separated,  and  the  head  is  bent  back  on  the 
cervical  vertebrae,  and  a  muscle  called  the  spheno-pter5^goid,  which, 
passing  from  the  basal  orbito-sphenoid  region  backwards,  to  be 
inserted  into  the  inner  dorsal  surface  of  the  pterygoid,  contracts, 
and  draws  forward  the  pterygoid,  thus  pushing  upwards  the 
ectopterygoid  (transversum) ,  and  causing  the  superior  maxillary 
bone  to  rotate  forward  on  its  lachrymal  articulation,  apd  thus  to  erect, 
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the  fan?.  This  motion,  when  it  reaches  its  hmit,  is  c
hecked  by 

h^aments,  and  now  the  lachrymal  yields  a  little 
 to  the  force 

applied  to  the  maxilla,  with  the  result  that  the  w
hole  muzzle  of 

the  snake  is  elevated,  and  produces  the  curious  appeara
nce  which 

it  has  when  preparing  to  strike.  The  fang  now  enters 
 the  tiesh  ot 

the  victim,  and  the  head  of  the  snake  is  drawn  viole
ntly  back- 

wards, too  much  action  being  prevented  by  the  muscles  of  the  spine. 

In  the  meanwhile  the  spheno-pterygoid,  acting  from  the  pterygoid 

and  together  with  the  external  pterygoid,  rotates  the  maxilla
  and 

pulls  the  fang  backwards,  and  so  drives  it  deeply  into  the  flesh. 

The  lower  jaw  now  closes  on  the  bitten  part,  and  this  act  squeezes 

the  fluids  from  all  parts  of  the  glands  forwards  into  the  duct,  and 

not  merely  deepens  the  wound,  but  injects  the  venom  forcibly  into  it. 

The  snake  then  has  to  disentangle  itself,  and  in  so  doing  may 

lose  its  fang.  But  this  is  of  no  moment,  for  fangs  are  shed 

naturally,  and  there  are  a  number  of  tooth-germs  in  different 

stages  of  development  ready  to  take  the  place  of  the  last  tooth. 

Sometimes  the  fangs  have  not  been  properly  erected,  and  therefore 

only  their  convex  borders  touch  the  skin  of  the  victim,  in  which 

case  the  venom  will  flow  on  to  the  skin,  but  the  fangs  will  not  pene- trate. 

The  Venom. 

Collection— The  venom  can  be  collected  by  making  the  snake 

strike  a  watchglass  covered  with  a  thin,  tightly  stretched  piece_  of 

indiarubber  sheeting,  or  by  chloroforming  the  snake  and  squeezing 
the  poison  out  of  the  glands  into  a  vessel. 

In  order  to  preserve  this  venom,  it  must  be  quickly  dried  over 
calcium  chloride  or  sulphuric  acid  in  a  desiccator,  when  it  will  keep 

for  years — e.g.,  Weir  Mitchell  kept  his  Crotalus  venom  for  twenty- 
three  years,  and  then  found  it  active. 

Physical  Characters. — ^The  quantity  of  the  venom  obtained  depends 
upon  many  factors,  such  as  the  general  condition  and  size  of  the 

snake,  whether  it  has  previously  ejected  venom,  and  whether  it  has 

been  long  in  captivity — a  condition  in  which  the  secretion  diminishes. 

An  adult  cobra  in  good  condition  is  said  by  Martin  to  give  from  0'6  c.c, 
to  I 'I  CO.,  and  this  should  yield  from  200  to  370  milligrammes  of  solids. 
Calmette  gives  124  milligrammes  of  liquid  venom,  yielding  35  milligrammes 
of  dry  venom  for  Naja  haje  L. 

The  water-snake,  Enhydrina  valakadien  Boie,  gives  only  9*4  to  2^3  milli- 
grammes of  dry  venom,  according  to  Rogers. 

A  Vipera  russellii  Shaw  gives  from  o'6  c.c.  to  I'O  c.c.  of  liquid,  which  yields 
150  to  250  milligrammes  of  solids. 

According  to  C.  J.  Martin,  Notechis  scutatus  Ptrs.  gives  205  milligrammes  of 
liquid,  containing  73  milUgrammes  of  solids,  Notechis  pseudectis  160  milli- 

grammes of  liquid  and  94  milUgrammes  of  solids. 
According  to  Calmette,  Lachesis  lanceolatus  Lacep  gives  320  milligrammes 

of  liquid  venom,  containing  127  milligrammes  of  solids.  Cerastes  cornutus 
Forsk  from  Egypt  gave  123  milligrammes  of  liquid  and  27  milligrammes  of 
solids,  and  Crotalus  confluentus  Say  gave  370  milligrammes  of  liquid  and 
105  milligrammes  of  solids  ;  while  Crotalus  diirissus  L.,  according  to  Flexner 
and  Noguchi,  yields  from  309  to  179  milligrammes  of  dry  venom  ;  and 
Ancistrodon  piscivorus  Lac6p  from  180  to  125  milligrammes. 
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indin  '^^^^T^  venoms  vary  in  physical  characters,  as  may  be judged  by  a  few  descriptions. 

fl,^H ^^^"^  ^  transparent,'  ahiiost  colourless nuid,  with  a  syrupy  consistence  and  a  disagreeable  bitter  taste. 
When  dried,  it  becomes  yellowish-brown,  and  may  be  kept  for months.    It  can  decompose  and  become  of  a  dark  brown  colour possessing  a  disagreeable  odour. 

Crotalus-venom,  according  to  Mitchell,  may  vary  from  a  pale emerald-green  to  an  orange  or  straw  colour,  and  when  dried  re- sembles died  albumin.    It  has  no  taste  or  smell. 
The  poison  varies,  being  clear  and  limpid  or  pale  straw  or  yellow 

m  colour,  which  is  said  to  vary  with  the  degree  of  pigmentation 
of  the  snake  and  the  concentration  of  the  venom.  The  specific 
gravity  varies  from  1030  to  1044  (Weir  MitcheU)  for  Croialus 
iiio  for  Cobra,  and  1077  for  Vifera  russellii.  Microscopically 
there  may  be  only  a  few  epithelial  ceUs  and  sahvary  corpuscles and  bacteria,  all  due  to  contamination  with  fluids  from  the  mouth 

Chemical  Analysis— The  reaction  of  pure  venom  is  acid. 
The  ultimate  analysis  was  made  by  Armstrong  for  Sir  Joseph 

Fayrer,  and  is  as  follows  :—  o  j  r 

Carbon 
Nitrogen 

Carbon 
Nitrogen 

Hydrogen 
Srtlphur 
Ash     . . 

Crude  Dried  Poison. 

Alcoholic  Extract. 

43-55 

1 3 '43 

4576 
14-30 

6-6o 
2-50 

Traces. 

These  figures  merely  indicate  the  presence  of  proteid  in  some 
form,  and,  as  a  matter  of  fact,  Armstrong  found  reactions  indicating the  presence  of  albumin  ;  but  it  must  be  remembered  that  Prince 
Charles  Lucien  Bonaparte  had  already  shown  that  a  proteid  existed 
in  the  venom  of  the  viper,  and  that  the  toxicity  was  carried  down 
with  this  when  precipitated,  and,  further,  that  Weir  Mitchell  had 
corroborated  his  statements  while  examining  Crotalus-venom. 
•  Weir  MitcheH  and  Reichert  went  further,  and  discovered  tox- 
albumins  of  the  nature  of  globulins  (which  must  be  considered  to 
include  the  more  modern  proteoses)  in  venom.  They  considered 

these  proteids,  which  they  found  to  be'  poisonous,  to  be  the  true 
active  principles  of  the  venom.  In  this  they  have  received  support 
from  Phisalix  and  Bertrand,  who  separated  from  viper- venom  two 
toxalbumins — echidin,  which  acts  locally  ;  and  echitoxin,  which 
acts  generally— and  also  from  C.  J.  Martin  and  Smith,  who  showed 
that  the  proteoses  consisted  of  proto-  and  heteroproteose,  with 
perhaps  a  little  deuteroprotcose,  and  that  true  peptones  were  absent. 

The  reader  will,  therefore,  not  be  surprised  to  hear  that  venom 

gives  proteid  reactions — e.g.,  Millon's,  the  xanthoproteic  and  the 
biuret — and  that  precipitates  appear  on  the  addition  of  picric  acid, 
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cooper  sulphate,  and  alcohol,  and  on 
 saturation  with  sodium 

chloride,  magnesium  chloride,  or  ammonmm 
 chloride,  and,  lastly, 

that  it  coagulates  on  heating.  ,    ,    ,  . 

With  regard  to  heat,  it  is  found  that  vipenn
e  venoms  more 

readily  lose  their  toxicity  than  colubrine-e.g  80  
to  85  C  will 

destroy  most  of  the  former  venoms,  while  it  takes  1
20  C.  to  do 

the  same  to  those  of  the  latter  with  certainty.
  _ 

If  venom  is  only  heated  to  the  temperature  of  first  coag
ulation, 

and  then  filtered,  it  will  be  found  that  the  filtrate  still  give
s  a  pre- 

cipitate with  alcohol,  and  is  still  active,  though  its  virulence  is
 

diminished,  and  that  this  action  is  mostly  on  the  nervous  syste
m. 

The  analysis  of  venom,  however,  does  not  stop  with  toxalbumms,
 

for  as  Ewing  pointed  out  long  ago,  they  contain  true  toxins 
 allied 

to  those  produced  by  bacteria,  and  recently  Faust  has  separated
 

from  the  toxalbumins  a  very  poisonous  non-nitrogenous  substance 

called  ophiotoxin. 

The  knowledge  of  these  toxins  is  principally  due  to  the  work  of 

Flexner  and  Noguchi  on  the  venoms  of  Crotalus  durissus,  Ancis- 

trodon  piscivorus,  A .  contortrix,  and  Naja  tripudians. 

The  work  of  these  investigators,  coupled  with  that  of  C.  J. 

Martin,  Calmette,  Lamb,  Weir  Mitchell,  Reichert,  Stewart,  Rogers, 

and  others,  have  shown  that  snake- venoms  are  very  complex  liquids 

containing  some,  but  not  in  any  one  venom  all,  of  the  following 

active  principles  :- — 
1.  Neurotoxins. 

(1)  Acting  principally  on  the  respiratory  centre. 

(2)  Acting  principally  on  the  vasomotor  centre. 

(3)  Acting  upon  nerve  end-plates  in  striated  muscle,  par- 
ticularly on  those  of  the  phrenics. 

2.  Agglutinins. 

3.  Cytolysins. 

{a)  Hcemolysins. 

{b)  Leucolysins. 

(c)  Hsemorrhagins. 

{d)  Other  cytolysins. 

4.  Antihcemolysins. 
5.  Antihactericidal  substances. 

6.  A  fibrin  ferment. 
7.  An  anti fibrin  ferment. 
8.  A  proteolytic  ferment . 
g.  A  cardiac  and  vascular  tonic. 

Of  these  principles,  the  most  important  are  the  neurotoxins,  the 
cytolysins,  and  the  fibrin  ferment. 

The  analysis  of  the  venom,  according  to  Martin,  may  be 
effected  by: — 

(i)  Dialyzing  and  filtering  the  venom  through  a  gelatin  filter 

supported  in  the  pores  of  a  Pasteur-Chamberland  filter.  Fibrin 
ferments  and  hcemorrhagins  do  not  dialyze. 
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(2)  Heating  from  70°  to  100°  C,  when  some  neurotoxins  and  some hcBmolystits  will  not  be  affected. 

•1^  Hjemolysins  can  be  separated  from  neurotoxins  by  digestion 

Sed?o  56°  c'      ̂''"'^  "^'^^  "^^^"^^        previously  been 
Neurotoxins  and  other  cytolysins  can  be  separated  by  the  method oi  Flexner  and  Noguchi,  which  will  be  described  later.  It  must  be 

clearly  understood  that  the  venom  of  any  one  snake  does  not contam  all  these  prmciples. 

I.  Neurotoxins.— The  neurotoxins  are  the  most  important 
active  prmciples  of  the  venom  of  many  snakes,  especially  the colubrine   snakes.     They   have   been   studied   in  Ancisirodon 
contorinx  by  Flexner  and  Noguchi,  who  tested  the  anchoring 
power  of  the  various  tissues  of  the  body  for  the  principles  in 
venom  m  the  following  manner  :— They  took  a  definite  weight  of 
tissue  ̂ yashed  in  tepid,  sterile,  normal  saline  solution,  and  after 
triturating  it  m  a  sterile  mortar,  mixed  it  in  test-tubes  with  a 
given  number  of  minimal  lethal  closes  (M.L.D.)  of  the  venom 
The  mixture,  after  being  placed  in  a  thermostat  for  one  hour,  was 
centrifugahzed,  and  the  supernatant  fluid  injected  into  guinea-pigs. 
They  first  took  2  grammes  of  the  organs,  and  mixed  them  with 
three  times  M.L.D. ,  calculating  that  after  centrifugaHzing  there should  be  left  at  least  two  M.L.D. 

The  results  were  as  follows  : — 

Control  guinea-pig  died  in  45  minutes. 
Brain-injection  guinea-pig  died  in  19  hours. 
Blood-injection  guinea-pig  died  in  3  hours  50  minutes. 
Adrenals-injection  guinea-pig  died  in  2  hours  35  minutes. 
Spleen-injection  guinea-pig  died  in  2  hours  10  minutes. 
Liver-injection  guinea-pig  died  in  i  hour  30  minutes. 
Kidney-injection  guinea-pig  died  in  i  hour  55  minutes. 
Muscles-injection  guinea-pig  died  in  i  hour  30  minutes. 

Next  they  tried  two  M.L.D.,  with  the  following  results 
Brain-injection  guinea-pig  survived. 
Blood-injection  guinea-pig  died  in  28  hours. 
Liver-injection  guinea-pig  died  in  ig  hours. 

From  these  experiments  they  conclude  that  snake-venom  con- 
tains a  neurotoxic  principle,  which  is  the  chief  poison,  and  which 

unites  in  multiple  minimal  doses  with  the  nerve  cells,  but  that,  even 

if  this  chief  toxic  principle  be  removed,  there  is  still  left  sufficient ' hsemolysin  to  cause  death. 

This  neurotoxic  substance  has  been  shown  by  Rogers  in  the 
cobra  and  the  Hydrophidae  to  attack  the  respiratory  centre  in  the 
medulla,  the  respirations  becoming  both  fewer  in  number  and  less 

in  amplitude  minute  by  minute,  until  they  cease  if  sufficient^  large 
doses  are  administered,  but  when  smaller  doses  are  given  there  is  at 
first  a  temporary  stimulation . 

Further,  he  shows  that  the  neurotoxic  substance  can  paralyze 



THE  VENOM  229 

the  end-plates  of  the  phrenic  nerves  in  t
he  diapliragm  shortly  after 

fV>^  fn'lnrp  of  the  respiratorv  centre  in  the  medulla. 

'  t£  bTood'pressure^does  not  appear  to  be  affected  by  the  poi
son, 

and  in  fact,  the  circulation  can  be  kept  goin
g  for  a  long  time  after 

cess'ation  of  breathing  if  artificial  respiration 
 is  resorted  to— a  fact 

first  shown  by  Brunton  and  Fayrer. 

On  the  other  hand,  with  regard  to  viperine  sna
kes— <J.g.,  Vtpera 

russdlii  Bitis  arietans,  Crotalus  horridus.  and  
Lachesis  anamaUensts 

—Rogers  concluded  that  the  neurotoxin  acted  upon 
 the  yasomotor 

centre  in  the  medulla— a  point  which  was  noted  b
y  Weir  Mitchell 

and  Reichert  as  a  cause  of  the  variation  of  the  blo
od-pressure  m 

Crotalus  poisoning.  .  1 

There  are  thus  several  neurotoxic  elements  m  snake
- venom,  ot 

which  two  great  groups  can  at.  present  be  provisional
ly  described  : 

(1)  Colubrine  neurotoxic  element,  acting  upon  the— (i)  Res
pira- 

tory centre  in  the  medulla  ;  (3)  the  end-plates  of  the  phrenic  nerve
. 

(2)  Viperine  neurotoxic  element,  acting  upon  the  vasom
otor  centre 

in  the  medulla.  r  tt  li     j.i  i 

Kilvington  has  studied  the  effects  of  the  venom  of  HoplocephaLus 

mrtiis  Giinther  [Brachyaspis  curta  Schleg)  on  nerve  cells  and 

found  that  the  nerve  cells  of  the  central  part  of  the  cervical  enlarge- 

ment showed  a  brealdng-up  of  the  Nissl  granules  into  a  fine  dust- 

Uke  deposit.  The  nucleus  may  become  indistinct,  but  it  remains 

in  the  centre  of  the  cell.  The  cells  are  unequally  attacked. 

Those  around  the  central  canal  are  most  severely  injured,  while 

the  motor  cells  are  httle  affected.  In  sudden  death  no  change  is 

noted.  He  says  that  the  character  of  the  changes  are  of  the  same 

order  as  those  described  by  Marinesco  as  toxic  degeneration,  and 

are  very  like  those  following  the  fatal  dose  of  abrin.  Inflammatory 

and  vascular  changes  are  absent. 

As  to  the  cause  of  this  cytolysis,  it  would  appear  from  the  re- 
searches of  Flexner  and  Noguchi  that  it  is  probably  due  to  the  union 

of  an  endocomplement  (capable  of  being  neutralized  by  calcium 

chloride,  and  therefore  not  lecithin)  in  the  nerve  cell  with  an  ambo- 

ceptor in  the  venom.  This  neurotoxin,  according  to  Ehrlich's 
denomination,  is  neurotropic — i.e.,  unites  only  with  nerve  cells — 
and  monotropic — i.e.,  has  affinities  for  one  tissue  only. 

These  facts  have  been  demonstrated  by  Flexner  and  Noguchi  in 

cobra-venom  by  first  treating  it  with  erythrocytes  to  remove  the 
hemolysin,  ancl  then  heating  it  to  destroy  the  hsemorrhagin,  thus 
leaving  only  the  neurotoxic  principle  to  act  on  the  animal. 

They  found  that  after  cerebral  injection  the  appearance  of  the 
nervous  symptoms  was  almost  immediate,  while  with  other  methods 

of  injections  the  development  was  more  gradual. 
The  first  effect  of  the  neurotoxin  was  irritation  (convulsions), 

and  the  final  paralysis.  By  cobra- venom,  death  was  caused  by 
respiratory  paralysis.  Intracerebral  injection  of  a  viperine  venom 
like  that  of  Crotalus,  however,  caused  but  slight  symptoms. 
They  further  found  that  the  venoms  of  Ancisirodon  piscivorus 



VENOMOUS  ANIMALS 

toxins  and  hemolysins  in  considerable  quantities    From  th^^ 

gJv^en  abof  *       """'"^     ̂ "^^^^^  venolstooThe  ̂ relSS 
2  Agglutinins.— Agglutination  of  the  red  cells  was  firc+  a. 

by^falSR^ai?''^"  ̂ "'^  and  ̂Haf^^^theleu^t 

puscles  suspended  in  normal  saline.  wasnea  cor- 
The  time  required  for  agglutination  depends  upon  the  strength of  the  solution  of  venom,  and  the  effect  upon  the  corpuscles  depends 

upon  whether  they  come  together  qoiicldy  or  slowly.^  In  the  Ker 
case  they  are  not  damaged,  while  in  the  latter  th"ir  shapTS 

romt?;?°-8o^^^'-  ̂ ^^^^^^^^"^  
byleatTth: 

The  agglutinins  for  the  red  cells  appear  to  be  the  same  snh 
stances  as  those  for  the  white,  and  in^Lth  cases  they  appear  to act  prior  to  the  cytolysis  of  the  cells.  ^ 

?'7.^^RV°,^^^™^~^'')  ̂ ^mo/ysms.— Fontana  many  years  aeo 

Milled'  'a'^^'I^  fr^'^'-l^'  ̂ ^"^^  ̂ iP^^^  fluid,  SweTr Mitchell  and  Reichert  described  the  haemoglobin  dissolving  out  of 
IrLS  r        corpuscles,  which  finally  became  invisible  when 
treated  with  Crotalus- venom.  Feoktistow  showed  that  a  2  per cent,  solution  of  the  venom  of  Viper  berus  destroyed  red  corpuscles 
fy.  ̂'^i*^^"  *°  twenty-four  hours.  Martin  has  demonstrated  also that  the  venom  of  Pseudechis  in  o-i  per  cent,  solution  destroyed the  red  corpuscle. 

Flexner  and  Noguchi  showed  that  these  haemolysins  must  be 
looked  uppn  as  amboceptors,  which  require  a  complement  and  this tliey  obtain  m  the  bactericidal  principles  found  in  the  serum  of  the 
victim.  Hence,  when  they  join  with  the  erythrocytes  and  the 
complement,  they  not  merely  produce  haemolysis,  but  they  take away  the  bactericidal  powers  from  the  blood.  If,  as  was  found  to 
be  the  case  in  Necturus,  they  are  incapable  of  uniting  with  the 
complements,  they  are  incapable  of  damaging  the  bactericidal 
properties  of  the  serum  ;  for  it  was  found  that  hemolysis  was  but 
slightly  produced  in  the  blood  of  Necturus,  and  then  only  after long  periods,  and  at  the  same  time-  the  serum  of  Necturus  did 
not  lose  its  bactericidal  effects  to  Bacillus  coli  communis  and 
B.  typhosus. 

The  hsemolysins  have  been  further  studied  by  Kyes,  who  showed 
that  in  some  animals  the  venom  alone  could  hcemotyze  the  M'ashed 
red  cells,  whereas  in  others  it  could  not  do  so  until  some  fresh  serum 
was  added.  In  the  first  class  came  man,  dog,  rabbit,  guinea-pig, and  horse,  and  with  reference  to  these  he  came  to  the  conclusion 
that  the  complement  was  contained  in  the  red  blood  cell  itself 
— i.e.,  was  an  endocomplement.    In  a  further  research  with  Sachs, 
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I,  that  this  cndocomplement  is  attache
d  to  the  stroma  of 

vlniHre  not  affectedC  he  venom  
alone.  They  look  upon  the 

Sly  ackl  radS  oT       lecithin  
as  being  probably  the  active 

""^ifthe  second  class-viz.,  those  animals  whose  erythr
ocytes  are 

not  affected  by  venom  alone  without  
the  presence  of  serum-come 

?he  ox  sheep  and  the  goat ;  but  Kyes  found  it  very  easy  to  produce 

Ito  by'the  addition  of  foreign  sera-..g.,  
ox  blood  by  venom 

S  guineVpig  serum  ;  sheep  blood  
by  venom  and  gumea-pig 

sTrum-which  clearly  showed  that  the  veno
m  was  an  amboceptor, 

and  agreed  with  the  results  of  Flexner  and
  Noguchi 

Further,  he  showed  that  by  heatmg  the  serum
  to  56  C.  fox  M 

an  hour  this  action  was  destroyed,  but  if  hea
ted  to  65  C.  for  halt 

an  hour  hemolysis  took  place.  In  other 
 words,  serum  contained 

two  possible  complements  :  (i)  free  in  the  ser
um,  and  destroyed  by 

heat  (2)  only  in  heated  serum.  Kyes  and  Sach
s  consider  (1)  to  be 

complements  in  the  restricted  sense  of  the  term,
  and  that  there  are 

differences  in  their  workings  from  that  of  the  l
ecithin  complement. 

More  recently,  however,  they  have  doubted  th
is  and  begun  to 

beheve  that  the  serum  merely  frees  the  lecithin,  wh
ich  acts  as  the 

true  complement.  ,  .       -xi,  ̂ .x.  i.^ 

In  (2)  the  lecithin,  being  free,  is  able  to  combine
  with  the  ambo- 

ceptor and  cause  the  hemolysis.  They  further  show,  that  if  a 
 blood 

solution  is  heated  to  62°  C,  it  is  inactivated,  owing  to  the  uni
on  at 

this  temperature,  of  the  lecithin  directly  to  the  haimoglo
bm. 

They  therefore  came  to  the  conclusion  that  the  reason  why 
 there 

was  a  difference  in  the  action  of  the  venom  on  red  cells  was  that 
 m 

the  first  class— e.g.,  man,  etc.— the  lecithin  was  so  loosely  bound  t
o 

the  cell  that  it  was  available  as  a  complement  for  the  venom  am
bo- 

ceptor, whereas  in  the  other  cases  it  was  more  closely  bound,  and 
therefore  was  not  available. 

Kyes  then  went  a  step  further,  and  mixed  40  c.c.  of  a  i  per  cent, 

solution  of  cobra-venom  in  a  075  per  cent,  salt  solution,  with 

20  c.c.  of  20  per  cent,  solution  of  lecithin  in  chloroform,  and  then 

centrifugahzed  the  mixture.  The  result  was  the  separation  of 

chloroform  and  water  into  two  layers  ;  from  the  former  the 

cobra- venom  lecithin  could  be  precipitated  by  the  addition  of  pure 

ether.  This  body  possessed  hsemolytic  but  no  neurotoxic  properties, 

which  entirely  remained  in  the  water.  Thus  Kyes  clearly  supports 

the  fact  first  pointed  out  by  the  late  Dr.  Myers  that  the  neurotoxic 

and  hemolytic  actions  are  quite  separate. 

This  cobra- venom  lecithin  differs  in  many  of  its  properties  from 

cobra- venom  and  from  lecithin— e.g.,  it  is  soluble  in  water,  which 

lecithin  is  not ;  it  is  soluble  in  alcohol,  chloroform,  and  toluol,  which 

the  cobra- venom  amboceptor  is  not. 
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thf  fnp      1    ^^''^^  ̂ -'^  ^^tive  with  the  blood  cells  of  all 

vi^^SSXbTe  Snt"*  5°  "'""^  milligramme  of  the  Sjy  ?obra; 

°'£?    °'  ̂s^^i:^.  or  • — 

IS  spen  m  developing  the  real  toxie  agent-^  "^he  lecitWde 

Hallow  ,  (4)  Cfo^«/«si^.m5«sL.  ;  (5)  Viperarussellii  ?^hd  ■  (6)  nJu 

Al  these  poisons,  on  the  addition  of  sufficient  lecithin  destroy 

Sitv  of  fh"/'  ''''  ^h-d'  the 'absolute 
^  Th.t  of       1,  P  *  z;'  mentioned  just  above. ihat  otLachesis  anamallensis  Gtinther  is,  however  twentv-five times  weaker   and  L.  lanceolatus  Lacep  t^n  times  welker  tWs 
LTfi'^^'A^  only  one-twentv-fifth 
and  the  latter  one-tenth  the  usual  quantity  of  lecithide  ̂  ^  Hence  Kyes  concludes  that  the  hcemolytic  element  in  all  snakes 

cvtT  ̂;^J°-Ptor  possessed  of  a  haptopho^re  group  for  the  erythro^ 
efemPn?  for  ^^^Jf  ̂thin,  which  contains  the  active element  for  the  haemolysis.    The  haptophore  group,  however probably  differs  m  different  poisons,  for  Lanib  has  show^  that  while 

^.^?wr '"T       ̂ S^*'         Calmette's  antitoxin,  poison  of  Vipera russelhi  will  not    Bungarus  and  Naja  bungarus  act  like  the  cobra and  Lachesis  and  Crotalus  do  not. 

_  Noguchi  investigated  lecithin,  and  found  it  to  be  by  no  means  an 
inert  substance,  and  further,  that  certain  oleic  compounds  and oleic  acid  itself  would  act  as  venom  activators. 

He  found  that  the  addition  of  oleic  acid  or  its  soluble  soaps  to  a 
non-activatmg  serum  in  the  ratio  which  corresponds  to  the  per- centages of  fatty  acids  and  soaps  contained  in  some  of  the  easily activating  sera  makes  it  highly  active  to  venom.  In  the  normd 
serum  of  a  dog,  however,  he  found  that  there  was  a  lecithin  com- 

pound acting  like  free  lecithin.  He  further  found  that  these  two 
classes  of  activators  could  be  differentiated  from  one  another  by 
calcium  chloride,  which  annulled  the  first  group,  but  was  powerless against  the  lecithide.  Non- activating  sera  do  not  contain  this 
lecithin  compound,  and  other  lecithides— g.g.,  lecith  albumin— are powerless. 

When  serum  is  heated,  the  non-coagulated  portions  contain  a 
lecithin  activator,  as  described  by  Kyes,  which  is  identical  ̂ vith 
Chabrie's  albumon  ;  but  this  does  not  exist  preformed  in  unheated sera,  and  is  due  to  the  high  temperature  altering  other  proteid lecithides  into  albumon, 



THE  VENOM  233 

He  further  found  ovovitellin  to  be  on
e  of  the  best  lecithin  proteid 

.rdvators  He  finally  came  to  the 
 conclusion  that  the  reason  why 

som  ed  corpuscles  O^mn.  etc.)  a
re  acted  upon  by  venon.  while 

others  fox  etc  )  are  not,  depends  sol
ely  upon  the  amount  of  fatty 

adds  and  perhaps  also  of  soaps  a
nd  fats,  contained  m  the  cor- 

nuscles  to  the  stroma  of  which  they
  are  attached.  They  exist 

plentifully  in  corpuscles  easily  affec
ted,  and  in  small  amount  m 

^th?;LuSn'afTh:'present  moment  is,  therefo
re,  that  snake- 

venom  produces  haemolysis  by  its  amb
oceptors  unitmg  with  com- 

plements contained  in  the  sera  of  the  majority  of
  mammals  and 

birds  investigated,  and  that  these  complemen
ts  are  fatty  acids  and 

soaos  (belonging  principally  to  the  oleic  series) .  .      ,  • 

Further  there  are  endocomplements  in  the  e
rythrocytes  of  certain 

species  and  these  are  of  the  same  nature  as
  those  in  normal  sera, 

and  are  attached  to  the  stroma  of  the  corpuscle.   _       ̂       .  . 

Finally  the  reason  why  heated  sera  become  a
ctive  at  high  tem- 

peratures after  losing  their  activity  at  lower  temperatures
  is  because 

of  the  conversion  of  the  proteid  lecithides  into 
 another  form  of 

lecithide  called  albumon,  which  is  an  activator.  ^.    -,  • 

(h)  The  Leucolysins.—We\r  Mitchell  and  Reicher
t  had  iioticed  m 

their  researches  that  the  mobihty  of  leucocytes  abs
olutely  ceased 

in  crotalus  poisoning.  Martin  studied  this  care
fully  with  Fseu- 

dechis-venom,  and  says  that  for  the  f^rst  fifteen  minut
es  he  could 

see  no  change  in  the  white  ceUs,  but  they  exhibited
  no  amoeboid 

movements.  At  the  end  of  this  time  the  nuclei  m  some  o
f  them 

were  very  distinct,  as  if  fixed  by  acetic  acid.  They  the
n  became 

intensely  granular,  and  soon  began  to  swell,  and  their 
 outlines  to 

grow  less  distinct,  until  they  disappeared,  leaving  only  a  small  heap
 

of  granules.  ■,  r      j  .li,  + 

Flexner  and  Noguchi  studied  this  phenomenon,  a.nd  found  tnat 

leucocytes  with  large  coarse  granules  were  most  quickly  affected  ; 

next  came  the  fine  granular  varieties  ;  and  last  of  all  the  lympho- 

cytes. They  found  cobra  poison  much  more  vigorous  than  that 

of  crotalus.  As  to  the  leucolysins,  they  proved  that  they  were 

separate  from  the  hsemolysins  by  treating  washed  red  corpuscles 

with  copperhead  venom  until  the  supernatant  fluid,  after  centri- 

fugaKzation,  ceased  to  have  any  effect  on  red  cells.  This  fluid  was 

then  brought  into  contact  with  leucocytes,  when  lysis  without 

agglutination  took  place.  If,  however,  washed  leucocytes  were 

treated  first,  the  supernatant  fluid  was  found  to  be  actively 

hcemolytic.  They  therefore  concluded  that  the  hfemolysins  were 

distinct  from  the  leucolysins,  but  that  the  agglutinins  were  probably 
the  same. 

We  are  not  aware  of  further  researches  as  to  the  nature  of  the 

leucolysins,  though  obviously  such  researches  are  required. 

(c)  Hcemorrhagin.—Weiv  Mitchell  and  Reichert,  by  observing  a 

mesentery  moistened  with  crotalus- venom,  came  to  the  conclusion 

that  the  blood  escaped  from  the  vessel  owing  to  damage  to  the  wall 
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7 Jr^'lnr  fou^^d  that  by  heating  crotalus-venoni  to 

called  hZo?rwf„''  'ri  '°  75°  C.Vlexner  and  Noguchi 

sections,  and  stained  with  hcematoxylin  and  eosin    Thev  fo 

^  5 

(^)  O^^er  Cyiolystns.—Flexner  and  Noguchi  have  found  that  the 
amboceptors  m  venom  can  act  upon  a  number  of  the  cells  o  he body-..g    hver,  kidney,  testicle,  and  ovary-causing  lysis  the 

The  P'f.f  ̂   ̂^'^  endocelluL  or  iMymph- stream.  The  nature  of  the  complement  is,  however,  quite  unknown at  present,  but  is  probably  different  from  the  complement  acti^? on  the  red  cells  as  its  activity  is  destroyed  by  heating  to  6o°  C  fo? 

parScSarlv  "^"th^'''-^^"^'  ̂ -^^f*^  of^hese^oxins 'cln  be  noted 
kidnev  Th^K  "^ic^oscopica  appearances  in  the  Hver  and 

cells  and        .  ^^^^  degeneration  of  its 

fhXut'         reactionary  process,  leucocytic  infiltration  around 

Sstion  oTfhpf ^11  &^°^^^r^^li  ̂ how  intense  con- gestion of  their  capillaries,  often  associated  with  ruptures  of  their walls  and  hemorrhage  into  Bowman's  capsule.  The  cells  of  the 
tubules  are  neci-otic  and  detached,  filling  the  lumen.  The  whole organ  is  congested,  and  there  may  be  interstitial  hemorrhages! The  spleen  is  but  slightly  affected  ^ 

iht  ̂NTIH^MOLYSINS.-Weir  Mitchell  and  Stewart  have  shown that  If  crotalus-venom  is  added  to  red  corpuscles  in  a  certain 
h5r^  /°"'?"i!'^i'.°'''  hemolysis  takes  place.  This  fact  has been  confirmed  by  Myers  and  Stephens  for  the  cobra,  and  Lamb for  Vtfera  russelhi. 

_  Noguchi  believes  that  the  action  is  due  to  venom  having  the  power 
m  certain  cases  of  precipitating  the  outer  layer  of  the  hemoglobin, while  m  other  cases  this  does  not  take  place 

5-  Antibactericidal  Substances.— Weir  Mitchell  drew  atten- 
tion to  the  fact  that  bodies  of  animals  dead  from  crotalus  poisoning 

rapidly  decomposed,  while  Ewing  found  that  the  normal  germicidal 
power  of  the  serum  was  destroyed— a  fact  confirmed  by  Martin 

Flexner  and  Noguchi  also  investigated  this  action,  and  came  to the  conclusion  that ; — 
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(I)  All  venoms,  when  used  i
n  suitable  quantities,  destroy

  the 

:inSs  in  the  fixation  o.  the 

''^"fibrin  Ferment.-A  fibrin  ferment  has  been 
 shown  by  MarUn 

to  be  present  ifthe  venoms  of  the  
viperidae  and  also  of  some  of  he 

^olubridr  In  the  former  it  is  the 
 active  agent  which  causes  the 

V^c^^^clilnt^  small  animals,
  with  convulsions  and  sudden 

^'^ANTI-FIBRIN  FERMENT.-An  anti-fibrin
  ferment-that  is  to 

say,  a  substance  which  in  minute  quantities
  i^/b  fj:°  prevent  the 

coagulation  of  the  blood-is  found  
m  cobra  and  ̂ 11^^^  venoms 

8  Proteolytic  Ferment.— Venom 
 contains  a  body  of  some 

deLiprion^  probV^  a  ferment,  whic
h  is  capable  of  transformmg 

^  This"  MitcheU  and  Reichert  long  ago  showed 
 that  muscle-fibres 

at  the  site  of  the  bite  were  quicldy  s
oftened  by  crotalus- venom, 

and  Flexner  and  Noguchi  have  shown  that 
 gelatine  is  hquefied  by 

bSth  crotalus-  and  cobra-venoms,  but  that  co
agulated  proteids  a  e 

not  acted  upon.  Microscopically  the  m
uscular  ̂ bres  at  the  s,te 

of  the  bite  are  seen  to  have  undergone  
necrosis  and  degenera- 

tion, and  later,  a  polymorphonuclear  leucocytic  in
filtration  may  be 

"''^'cardiac  and  Vascular  Tonic. -Sir  Lauder  Brunton  and  Sir 

loseph  Fayrer  showed  that  the  poisons  of  the  
cobra  had  a  stimulant 

effect  on  the  heart,  and  that  the  circulation  could  
be  kept  going 

for  a  long  time  after  complete  failure  of  breat
hing  if  artificial 

respiration  is  kept  up— a  fact  of  considerable  impo
rtance  if  any 

antidotal  treatment  is  available.  _ 

It  is  not  clear  whether  this  is  due  to  direct  action  
on  the  muscles 

of  the  heart,  but  it  appears  from  Rogers'  experi
ments  that  the 

effect  on  the  bloodvessels  is  due  to  local  action  on 
 the  arterioles. 

This  effect  is  produced  by  the  cobra  and  Vifera  russ
elh%  venom. 

Entry  of  the  Venom  into  the  Body. 

The  poison,  the  characters  of  which  have  been  described,  is 
 intro- 

duced into  the  body  of  man  or  that  of  an  animal  usually  by  the 

snake  biting  the  skin  and  injecting  the  poison  either  subcutaneousl
y 

or  into  a  vessel.  In  the  former  case  it  will  soon  reach  the  blood- 

stream, and  be  distributed  to  the  different  parts  of  the  body._ 

The  effect  of  entry  into  a  bloodvessel  is  to  produce  immediately 

the  signs  of  the  poisoning,  whereas  in  the  subcutaneous  tissue  it 

may  take  some  time,  and  even  be  modified,  especially  in  the  viperine 
type.  , 

If  the  venom  fall  on  the  conjunctiva  it  is  readily  absorbed,  ana 

symptoms  of  poisoning  will  ensue,  or  an  acute  inflammation  be  set  up. 
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Minimum  Lethal  Dose  (M.L.D.). 

The  minimum  lethal  dose  varies  with  the  snecies  nf  ̂ naV^  -n. 

condUjon  of  the  snake,  and  with  the  species  of  ?he  vl?im  '' 

th JaSount\?  d'iff  ̂  ̂.^^^^f^^'  ̂ '^d  Martin  and  Lamb,'  showing 
tne  amount  for  different  snakes  and  animals.    Thus  the  ouantitv 

IntTrnd  oV'^t^^^  '  kilogramme  of  a'd
og  ifo  ooS 

for  a  rabWt  i.  n  oonl^'^  * 
 5«Ay^n^« 

Puftinr.f  ,-n  T  g^^^^^^^'  wh^le  the  same  for  a  cat  is  o-ooo2. 

T^SvL  ^fy-  '  gramme  of  cobra- venom  will  kill 
1,250  kilogrammes  m  weight  of  a  dog,  3,000  of  rabbit,  3,500  of  guinea- pig  I  500  of  ra  ,  and  8,333  of  mouse,  and  30,000  gran^Les  of^orse Calmette  calculates  that,  taking  a  man  of  average  size  the 
minimum  lethal  dose  might  be  halfway  between  the  dog  and  Ihe 
horse-^.,.,  wouM  be  0-015  gramme  of  cobra- venom-and  i  gramme 
L  lV°'°°°  ̂ ''^^Sr^'-^^es  of  man,  or  165  persons  of  the  weight of  60  kilogrammes  ;  but,  of  course,  this  is  only  a  very  approximate guess  Lamb  calculates  the  M.L.D.  for  man  to  be  0-015  graSme 

of  cobra- venom,  and  Fraser  puts  the  same  at  0-031  gramme Lamb  gives  a  number  of  minimum  lethal  doses  for  snakes  cal- 
culated per  kilogramme  of  rabbit  and  injected  intravenously  which 

Bungarus  candidus  .  . 
Enhydrina  valakadien 
Vipera  russellii 
Naja  tripudians  and  N.  bungarus 
Bungarus  fasciatus  . . 

0-00004  gramme. 
0-00005 

o-oooi 
0-00035 

0-0007  ,, 

Effects  of  the  Venom. 

The  effects  of  the  venom  have  been  carefully  studied  on  warm 
and  cold  blooded  animals  by  many  observers  for  a  long  series  of 
years,  but  there  is  a  distinct  difference  in  the  action  of  different 
kinds  of  venom,  and  therefore  it  is  as  well  to  discuss  the  effect  of 
each  separately. 

In  doing  this  it  will  be  noted  that  it  is  difacult  to  obtain  un- 
doubted cases  of  bites  by  definitely  known  snakes  in  man,  and 

even  when  these  are  obtained  the  urgent  necessity  for  treatment 
causes  the  symptoms  to  be  httle  noted.  Therefore  it  is  necessary 
to  detail  first  the  experiments  on  animals,  and  then  the  symptoms found  in  man. 
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rolubrine  Venom-iV«/«  tripudi
ans  Men. -The  experiments  o

f 

J^JToZ'^'^s  shoW  that  the  effe
cts  of  this  venom  on  ammals 

I."  Paralysis  of  voluntary  movement. 

?•  Mailed  efiect  on  the  respiration,  wh
ich  ceases  before  the  heart 

fn  Ser  quantities  the  paralys
is  becomes  more  marked,  and 

in  cases  of  longer  duration  several
  features  are  added 

I  Local  inflammation  where  the  
bite  was  mflicted. 

I  MufourSarges  from  the  no
se,  respiratory  organs,  and 

'*rv?ry  occasionally  the  mucous  discharg
es  are  stained  with 

^^Beyond  obvious  pain,  the  local  effects  are  eng
orgement  of  the 

vessels  with  blood,  and  effusion  into  
the  tissues.  If  the  ammal 

recovers,  there  may  be  suppuration  an
d  sloughmg  of  the  afee 

part  The  effects  on  the  nervous  system  
seem  to  be  due  to  tne 

Sn  of  the  poison  on  the  brain  and  spinal
  cord,  and  fan  passu 

on  the  motor  nerve  endings.  The  most  evident  f  Yf  .^J,^^ 

of  the  tongue,  larynx,  and  pharynx,  as  
evinced  by  the  ̂ ability 

to  retain  the  salivl  within  the  mouth,  to  move 
 the  tongue,  or  to 

swallow    This  is  due  to  the  action  of  the  pois
on  on  the  medulla. 

There  is  also,  as  indicated  above,  clear  evidenc
e  of  action  upon 

the  respiratory  centre,  which  has  been  carefuU
y  studied  by  Wall 

and  others,  who  show  that  in  large  doses  there  is 
 a  progressive  slow- 

ing and  in  smaUer  doses  first  acceleration  and  then  slowi
ng  of  the 

respirations.  There  appears  to  be  but  little  effect 
 upon  the  heart 

and  circulation  or  temperature.  r    ,  j- 

The  effect  on  the  blood  in  causing  haemolysis  was  
hrst  demon- 

strated by  Cunningham,  who  considered  it  the  mam  featur
e.  I^ot 

merely  are  the  corpuscles  dissolved,  but  the  coagulab
ihty  is  re- 

duced, and  hence  the  blood-staining  of  the  tissues  and  the  urine
 

in  experiments  on  animals,  provided  that  artificial  respir
ation  is 

kept  up.  .  .  ̂ , 

The  effects  of  the  venom  on  man  are  local  pain  m  the  neighbour
- 

hood of  the  bite,  which  appears  as  two  small  punctures  about  f  inch 

apart,  usually  exuding  a  blood-stained  fluid.  The  pain  increases
  m 

severity,  and  spreads  up  the  limb  on  to  the  body.  In  a  short  time 

the  victim  feels  intoxicated,  and  presently  loses  control  of  his  legs, 

which  become  paralyzed,  as  may  other  muscles,  including  those  of 

the  jaw.  There  is  often  profuse  salivation,  and  inabihty  to  speak 

or  swallow.  The  pulse  and  respirations  increase  for  a  time,  and 

then  the  breathing  becomes  slower,  and  death  occurs  from  failure 

of  the  respiration,  while  the  heart  continues  to  beat  for  a  short 
time  after  the  respirations  have  ceased. 

If  recovery  takes  place,  the  urgent  symptoms  abate,  some  slight 

fever  and  local  sweUing  occurs,  while  a  large  amount  of  urine  is 

passed. 
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When  examined  post  mortem,  it  will  be  fnnnri  ̂ -l.af  +1.  • 

The  bram  is  normal,  but  the  pia  mater  is  gorged  wTth^bloor  The* 

is  conS  distended  with  blood.    The  liver 

conSed    Th.  inf  \'  ̂"'^''7'  "'^^  intensely 

is  Contracted      '"^"'^^^"^         ̂ ^^^l^^^g  in  particular.    The  bladdeV 

Microscopically,  fatty  degeneration  of  the  Hver  and  kidney  and necrosis  of  hepatic  and  renal  epithehum,  are  to  be  seen  as  w^h  as 

_  Turning  now  to  the  colubrine  snakes,  which  resemble  the  cobra 

iSw^  '^f'^'^'r'  ̂ «/«  ha,e,  N.  bungarus,  Zngarus cMdus,  B.fasciatus,  SLudthe  HydropJndcB 

a  casrof  ̂ ''ht  f t^^t        I^eschamps  observed a  case  of  th^s  bite  m  Senegal  m  which  the  snake  bit  the  patient  on the  forehead.  Almost_  immediately  great  weakness,  accompanied by  nausea  and  pams  m  the  head  and  neck,  set  in.  LocaUy  two raised  areas  were  seen,  around  which  the  tissue  was  cedematous 
Cold  sweats  occurred.  The  oedema  spread  to  the  face,  dyspnoea appeared  and  the  pulse  became  small  and  intermittent,  paralysis set  in,  and  the  patient  became  comatose,  but  recovered  on  treatment with  antivenene. 

Nafa  bungarus  Schleg.—N.  bungarus,  the  hamadryad,  is  bv  far 
the  biggest  of  the  Indian  poisonous  snakes.  Rogers  finds  its  venom 
very  hke  that  of  the  cobra,  producing  paralysis  and  death  from lailure  of  respiration,  while  the  heart  continues  to  beat  for  a  time 

Ihere  is  no  intravascular  clotting,  and  the  hcemolytic  action  is 
very  slight,  but  the  phrenic  nerve-plates  are  paralyzed.  If  small doses  are  given,  the  respirations  are  increased. 
We  are  not  acquainted  with  the  symptoms  exhibited  by  an 

undoubted  case  of  this  bite  in  a  human  being. 
,  Bungarus  candidus  L.— As  to  B.  candidus  L.,  the  commonest 
of  all  Indian  snakes,  there  is  not  much  to  say,  except  that  all  re- 

searches (Fayrer,  Wall,  and  Rogers)  indicate  that  its  venom  is  almost 
exactly  the  same  as  that  of  the  cobra,  but  is  slightly  more  virulent. 

Cases  of  this  bite  are  common.  In  brief,  the  symptoms  are  :— a 
sense  of  tightness  across  the  chest,  with  paralysis,  particularly  of 
the  muscles  of  the  face,  deglutition  and  phonation.  The  con- 

junctivae are  suffused,  the  pupils  dilated,  the  pulse  and  respirations 
quickened  ;  the  temperature  is  normal,  and  the  local  signs  are  not marked. 
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Coma  and  convulsions  precede  de
ath,  which  is  due  to  failure  of 

respirSon  Congestion  of  the  m
eninges  and  brain  and  hquid  bl

ood 

are  the  principal  signs  found  post  mor^^^^^^  ^^^^.^ 

TO  a  m  when  he  could  hardly  swallo
w  and  was  very  Sick  Paralysis 

affect  d  ™  and  he  becaL  cold.  Artificial  -Pration  w^^^^^^^^^^^ 

resorted  to,  but  at  2  p.m.  he  becam
e  very  feverish  and  msensibie, 

^B^s'^Sa^us  Sckn.-T^e  effects  of  t
he  poison  of  B . /.sa- 

atus  hive  hein  carefully  studied  by  Wal   Lamb,  J^d  Rog
ers^ 

In  acute  cases  death  takes  place  qmckl
y  from  failure  of  ̂espira 

tion  ;  the  blood  is  coagulated,  and  there
  is  paralysis,  and  sometimes 

'^Sh^JniTcases,  on  the  other  hand,  last  for  days,  during  wh^^^^ 
there  is  loss  of  weight  and  emaciation,  and  Perhaps  some  V^^^Y^^^ 

Microscopical  examination  of  the  cortex  
of  the  lDram,^meduUa, 

and  spinal  cord  shows  diffuse  chromatolysis,  
affecting  ̂   very  con- 

siderable portion  of  the  ganghon  ceUs,  bemg  ̂ ^^o?;,  "^^^^ed  in  th^ 

cortex,  next  in  the  cord,  least  in  the  medulla.  
The  ceUs  show  a 

rather  deeply  stained  plasma,  in  which  
are  scattered  dust-hke 

granules,  the  remnants  of  the  Nissl  bodies  ;  ma
ny  cells  show  vacuo- 

lation  of  the  plasma,  and  some  are  reduced  to  mere
  outlines  (ghost 

""""Rogers'  experiments  tend  to  show  that  even  in  injecting  large 
doses  the  blood  may  not  clot,  and  that  the  animal  

may  be  killed, 

as  in  cobra- venom,  by  direct  action  of  the  poison  on  the
  respiratory 

centre,  and  also  on  the  nerve-endings  of  the  phrenics  
so  that  tne 

venom  appears  to  be  a  mixture  of  a  viperine  with  a  co
lubrine  poison. 

The  only  authentic  case  of  human  poisoning  by  B.  fasaaU
ts  is 

mentioned  by  Fayrer,  in  which  there  was  tingling  s
ensation  and 

later  pain  at  the  seat  of  the  punctures,  with  some  swelhng,  
ail  ot 

which  disappeared  in  less  than  twenty-four  hours. 

Australian  Snakes.— symptoms  produced  by  the  bite  of  the 

Elapinse  in  Austraha  are  local  swelling  and  pam,  followed  m  f
rom 

fifteen  minutes  to  two  hours  by  constitutional  symptoms,  ihe 

patient  becomes  unable  to  stand,  signs  of  prostration,  accompani
ed 

by  vomiting,  appear.  The  circulation  begins  to  fail,  th
e  heart  s 

action  becomes  weak,  the  extremities  cold,  and  the  skin  blanched, 

while  the  respiration,  after  a  prehminary  excitation,  becomes 

slowed.  Coma  now  intervenes,  the  sensations  being  diminished 

and  the  pupils  dilated,  and  death  results  from  failure  of  the  respira-
 

tion, preceded  sometimes  by  convulsions.  The  heart  continues  to beat  after  the  circulation  has  ceased. 

Elaps  fulvms,  the  harlequin  snake,  which  is  found  in  the  easter
n 

parts  of  the  Southern  United  States,  causes  great  local  pain,  fol- 

lowed in  one  hour  by  drowsiness,  unconsciousness,  and  collapse, 
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■    !S^eTl'?oXsT^''y  oil' J\!  not  e^aVdlS 

recTr  p^riodTcan/'  ^y-Ptoms^tend  to 

ca^Scf  ThHvT^^'  ̂ "r^"  ?P^"^"^  snakes-.-...,  snakes  which 

perhaps  the  addition  S  a?     '  /     f ^^/^^s  cannata,  with 

it  is  Doss  ble  th./f^^^^^^^^^  ^"'^  F^>.mmss.//«;  and iL  IS  possi Die  that  lurther  observations  wiU  show  that  all  thp  Vnln 
bndc^  and  Viperid^  have  this  power  to  a  greater  or  lesser  extS' Of  course  the  action  is  not  spitting  in  the  correct  sense  of  the  word but  merely  projection  of  venom?  which  causes  c^nTunctivith  «  it 

kadien  Se  ̂^'/ff  7^""^- '  experimented  with  Enhydrina  vala- 

and  came  to  /h     ̂ y^nocmcta^^ud,  and  Hydrofhis  cantoris  Gthr., f  H  *°  ̂tl^e  conclusion  that  their  venom  only  differed  from 

that  of  the  cobra  m  the  following  points  •—  tmierea  irom I.  They  were  more  toxic. 

^^'^  T.?        hemolytic,  and  hence  caused  no  blood- stained effusion  at  the  site  of  the  injection 

the  noi^nn  f^^f ,  ̂^^^^^ coagulabiUty  of  the  blood  ;  therefore tne  poison  is  almost  purely  neurotoxic 

.  I^r''^  B"""^  excitation  of  the  nervous  system,  leading  to 
ThT^^  .  '^^^"".^  vivacity,  which,  however,  soon  passes  off. 

fnd  1^1  f  f ^^^^  ̂ '^^  difficulty  of  articulation and  feehng  of  stiffness  m  the  body  and  of  suffocation.  The  stiffness 
in  the  muscles,  mcreases,  and  occasional  spasms  occur,  while  signs of  gastnc  irritation,  with  vomiting,  appear.  Convulsions  and 
death  may  ensue  after  a  day  or  so.    The  local  signs  may  be  shght. Viperme  Venom.  —  Vipera  russellii  Shaw,  the  tic  polon^a  of 
Ceylon  is  a  good  example  of  this  type  of  venom.  Wall's  experi- 

ments show  that  a  dog  bitten  by  one  of  these  vipers  will  become convulsed,  and  die  within  five  minutes.  The  cause  of  this  sudden 
death  has  been  shown  by  Rogers  to  be  intravascular  clotting,  which 
IS  best  marked  m  the  portal  vein,  and  then  only  in  smaU  ahimals. 
Ji^ost  niortem,  there  are  hsemorrhages  into  the  area  of  the  bite,  and into  kidney  and  intestine. 

In  addition  to  these  acute  cases,  there  are  also  chronic  cases,  in wnich  the  local  symptoms  are  more  or  less  extensive  subcutaneous 
haemorrhages,  around  which  there  is  much  cedema.  This  hemor- 

rhage may  be  absorbed,  or  the  area  may  slough,  or  an  abscess,  or even  a  spreading  gangrene,  may  ensue. 
The  general  symptoms  are  rapid  emaciation,  profound  ancemia 

and  lethargy,  and  m  some  cases  hasmaturia  and  a  discharge  of  blood from  the  bowel. 

Rogers  has  carefully  investigated  these  symptoms,  and  has 
pointed  out  that  there  is  a  remarkable  fall  of  blood-pressure  due  to 
vaso-dilatation  of  the  portal  system,  caused  by  action  of  the  poison 
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on  the  central,  and  not  the  peripheral  v
asomotor  apparatus,  the 

hea  rnrcle  being  unaffected.  .  Lamb  a
nd  Hanna  showed  that  m 

rhronic  cases  there  is  deficiency  m  the  blo
od  coagulability. 

JHrnn  theJe  are  the  two  small  punctured  wou
nds  caused  by  the 

fangs  around  which  the  skin  is  swollen  and
  hvid  and  painful  ihe 

swelling  and  discoloration  spreads,  and  in  
the  course  of  twenty-four 

hours  the  patient  becomes  at  first  excited,  with
  thready  pulse  and 

hurried  respirations,  and  later  stuporous.  The  
skm  is  clammy  and 

covered  with  a  cold  sweat,  while  the  swelhng
  and  discoloration 

spreads  considerably,  reaching  the  trunk.  
In  due  course  convul- 

sions set  in,  and  death  ensues  from  failure  of  the  circu
lation.  Ihe 

post-mortem  reveals  congestion  of  the  meninges  an
d  lungs  with 

fluid  blood,  and  nothing  else  of  importance.      ,       ,  ̂   „ 

Bitis  arietans.—The  puff-adder  poison  was  found  by  Roge
rs  to 

work  in  much  the  same  manner  as  that  of  Vipera  russelln, 
 but  not 

to  be  so  poisonous.  i  ,1      xc  4. 

Echis  carinata.— This  is  a  very  poisonous  snake,  and  the  e
ffects 

of  its  bite  resemble  that  of  the  cobra. 

Wall  records  a  case  in  which  there  was  much  local  swelling
, 

passage  of  blood  in  the  urine,  faeces,  and  vomit,  elevation
  of  tem- 

perature, and  death  from  exhaustion,  due  to  loss  of  blood,  on  the 

ninth  day.  Martin  and  Lamb  record  another  case  m  which  there
 

was  much  sweUing  of  the  bitten  part,  due  to  exudation  of  liquid 

blood.  Pain  and  tenderness  were  felt  along  the  nerves,  together 

with  an£Esthesia,  extreme  restlessness,  with  cold  and  clammy  ex- 

tremities, but  no  haemorrhages.  Loss  of  consciousness,  with  de- 

lirium, set  in  only  a  short  time  before  death,  which  took  place  at 

the  twenty-fifth  hour. 

Fayrer  gives  a  good  account  of  a  chronic  case,  in  which  there  was 

depression  and  faintness,  coldness  of  the  extremities,  with  swelling 

of  the  affected  part,  and  marked  haemorrhages  from  eyes,  gums, 

throat,  nose,  vagina,  and  under  the  nails. 

The  Crotalidce  are  typically  represented  by  Crotalus  horridus  of 

America,  which  has  been  carefully  studied  by  Weir  Mitchell  and 

Reichert,  and  by  Lachesis,  which  latter  has  been  studied  by  Rogers 
in  India. 

Crotalus  horridus.— The  local  effects  are  -.—oedema,  swelhng,  dark- 

ening of  the  parts  with  infiltration  of  incoagulable  blood,  brealdng 

down  of  the  tissues,  putrefaction,  and  sloughing.  There  is  no  clot- 
ting of  the  blood,  which,  on  the  other  hand,  is  fluid  and  incoagulable. 

There  is  a  marked  fall  of  blood-pressure,  and  respiration  gradually 
ceases,  due  to  the  failure  of  the  circulation,  but  there  is  no  direct 

effect  on  the  respiratory  centre,  and  the  phrenics  are  not  paralyzed. 
The  heart  goes  on  beating  after  respiration  ceases,  but  is  slightly 
weakened.  Post-mortem  examination  shows  haemorrhages  into  the 

peri-  and  endo-cardium,  and  into  the  peritoneum  and  pleura,  biit 
not  in  the  brain  or  the  medulla,  while  the  whole  portal  system  is 
much  congested. 

Rogers  placed  a  loop  of  small  intestine  in  an  oncometer,  and  found 
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that  fall  of  blood-pressure  was  associated  with  a  vaso-dilataflnn  nf the  portal  system,  in  which  the  blood  was  not  clotS    Thi  vaso 

foE;f  this' hftf  T'''  '^''^''^^y  ^y^Ptoms roiiowmg  this  bite.    In  most  instances  the  bite  is  painful  and the  part  becomes  swollen  and  discoloured,  while  both  the  oain 

eSusion  oTbSfd^r^"  1^/'^^^:  ̂ ^^^^^^  :°  duf  toTe 
enusion  ot  blood.    Very  seldom  is  -there  any  Ivmnhaneitis  or 
enlargement  of  the  lymphatic  glands.  VesicatL  ̂ Zughinf  and 

ftZ'ZZUTV  f'  "  
dose  co'nSab^ 

able  the  swill  n  1  'r^^'"  ̂ "'T'  P°^'^^  ̂ ^j^^^^d  is  inconsider- 
CnL  l  ,  dechnes,  and  the  pain  disappears  very  quicklv 
Const  tutional  symptoms  are  said  by  some  people  to  be/n  direSfv 

animal.    Under  exceptional  circumstances  it  is  recorded  that  the 

h^^nZL^lt  T  about  thirty  minutes  after  the  b^te but  usually  the  length  of  time  is  only  a  few  minutes.  The  person feels  extremely  famt,  or  complains  that  his  lower  Hmbs  a?e  not 
ab  e  to  support  him.  There  is  no  primary  stimulating  effect  hke that  mentioned  m  other  venoms.  The  patient  staggfrs  or  falls cold  swea  s  bathe  the  surface  of  the  skin,  and  nausea  and  vomitirig occur^  The  pulse  is  rapid  and  feeble,  the  expression  anxious  and 

tXi'T  ̂,^.^^^^^11'      a  few  cases  the  mind  may  be  shghtly  d^: 

nnf^?'  Y,^^:^'^'^^y       ̂ "^"^y  f^^r.    n  the  patient  does noi  die  at  this  stage,  the  local  symptoms  mentioned  above  become 
very  pronounced,  and  signs  of  general  blood-poisoning  show  them- 

selves, and  often  lead  to  death.  f  e 

The  post-mortem  reveals  that  the  brain  is  noimal,  but  congested and  somewhat  oedematous  ;  the  trachea  and  bronchi  are  congested 
and  full  of  red  frothy  mucus  ;  while  the  lungs  are  healthy  but somewhat  congested.  The  peritoneum  may  contain  a  little  fluid 
and  the  mucosa  of  the  stomach  and  small  intestines  may  be  in- 

tensely congested  and  infiltrated  with  semm.  In  some  cases  the 
blood  is  coagulated,  in  some  it  is  fluid.  The  local  swelling  is  due 
to  serous  exudation.  The  chief  features  of  the  post-mortem  are 
vaso-dilatation  of  the  portal  system  and  fluidity  of  the  blood. Lachesis. —This  snake  shows  the  same  symptoms  as  Crotalus  but 
It  lias  some  effect  upon  the  respiratory  centre,  causing  quickening 
of  respiration  before  the  slowing  begins.  The  phrenics  are  not 
paralyzed.  Moreover,  it  is  possible  that  the  fii-st  quick  fall  of 
blood-pressure  observed  is  due  to  actijon  of  the  poison  on  the  heart but  the  subsequent  steady  fall  is  due  to  the  action  on  the  vasomotor centres,  as  in  Crotalus. 

Kitajima  says  that  the  region  of  the  bite  becomes  dark  purple 
in  colour  and  swells  ;  that  the  pain  is  severe  and  burning  •  and  that 
the  lymph  glands  become  enlarged  and -tender.    The  face  is  pale 
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the  pulse  feeble  and  rapid.  Respiration  is  normal ;  a  slight  fever 

is  not  infrequent.  Coldness  of  the  extremities,  with  dy
spnoea  and 

cold  sweats,  come  on  just  before  death.  Blood  has  be
en  t)bserved 

in  the  urine  and  fteces. 

Excretion  of  the  Poison. 

It  is  beUeved  that  the  poison  leaves  the  body  principally  by  the 

kidney,  and  to  a  less  extent  by  the  mucosa  of  the  stomach,  the 

saUvary  and  mammary  glands. 

With  regard  to  the  kidney,  there  is  some  direct  proof  of  the 

excretion,  because  the  urine  of  a  dog  poisoned  by  Enhydrina  vala- 

kadien,  when  injected  hypodermically  into  a  pigeon,  caused  death 

in  twenty-two  hours. 
.  It  is  also  stated  that  i  drachm  of  the  sahva  of  a  dog  poisoned  by 

a  cobra  was  capable  of  causing  death  in  two  hours. 

With  regard  to  excretion  by  the  mammary  glands,  an  infant  is 

said  to  have  died  after  sucking  the  breast  of  a  woman  bitten  by  a 

poisonous  snake. 

Immunity. 

Having  considered  the  chemical  composition  and  physiological 
action  of  the  venom,  the  next  point  to  be  discussed  is  immunity  to 
its  action. 

Ancient  and  modern  peoples  have  equally  held  the  belief  that  a  person  who 
has  been  bitten  by  a  poisonous  snake  and  survived  obtains  some  sort  of 
immunity  ;  generally  the  belief  has  been  that  this  immunity  is  capable  of 
protecting  the  individual  against  all  kinds  of  snakes. 

Ancient  fables  credited  the  Psylli  of  Africa,  the  Marsi  of  Italy,  and  Gouni 

of  India,  with  immunity,  on  the  ground  that  they  had  snake's  blood  in  their veins. 
The  pig  was  long  thought  to  be  naturally  immune  ;  but  this  is  a  mistake, 

for  the  relatively  slight  efEect  of  snake-venom  is  due  to  the  presence  of  the 
thick  layer  of  but  slightly  vascular  fat  which  surrounds  the  animal's  body. 
The  mongoose  {Herpestes  ichneumon)  is  believed  to  be  naturally  immune  to 
cobra-bite. 

Acquired  immunity  is  said  to  occur  among  natives,  especially  snake- 
charmers,  and  Europeans  who  have  been  bitten  several  times  by  snakes. 
The  Eisowy  of  Western  Barbary  are  said  to  have  acquired  such  an  immunity, 
and  to  allow  themselves  to  be  bitten  by  snakes  proved  afterwards  to  be 
poisonous  by  killing  a  fowl.  The  natives  of  Bushmanland,  Namaqualand, 
and  Damaraland  are  said  to  drink  the  venom  of  snakes  as  a  protection. 
In  Ceylon  a  cobra  is  said  to  have  bitten  a  snake-charmer,  and  shortly  after- 

wards a  bystander.  The  snake-charmer  escaped  without  symptoms,  the bystander  died. 
The  first  scientific  attempt  to  produce  an  artificial  immunity  was  made  by 

Sewall  in  1887,  when  by  repeated  small  injections  he  raised  the  resistance  of 
pigeons  so  high  that  they  were  able  to  resist  ten  times  the  minimum  lethal 
dose  of  the  venom  of  a  Crotalus.  Kanthack  also  produced  a  partial  immunity 
to  cobra-venom  in  1891.  Kaufmann,  a  little  later,  obtained  a  similar  result 
with  the  French  viper. 

In  1892  Calmette  showed  that  by  repeated  inoculation  of  venom 

heated  to  80°  C.  a  certain  amount  of  resistance  was  produced  in animals.    In  1894  he  made  researches  on  the  venom  of  the  cobra, 
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and  about  the  same  time  Phisalix  and  Bertrand  investigated  that  of 
the  viper,  and  showed  that  animals  vaccinated  with  venom  developed 
a  true  immunity,  and  those  inoculated  against  the  cobra-venom 
were  able  to  resist  mortal  doses  of  Vipem,  Bungarus,  Cerastes  Naja haje,  and  Pseudechts  venoms.  Later  they  showed  that  the  serum 
of  an  animal  vaccinated  by  snake-venom  contained  antitoxins 
capable  of  producing  an  immunity  in  new  animals. 

Calmette  obtained  his  serum  from  horses,  but  with  great  diffi- 
culty, as  many  of  the  animals  died  in  the  course  of  treatment  from 

endocarditis  and  acute  nephritis,  while  in  others  abscesses  formed. 
He  found  that  in  a  fresh  horse  0-025  gramme  of  cobra-venom 

was  sufficient  to  Idll  the  animal  ui  twelve  to  twenty-four  hours, 
but  on  vaccinating  the  animals  for  sixteen  months,  it  was  found  that 
a  horse  could  stand  without  reaction  the  injection  of  2  grammes  of 
cobra-venom— i.e.,  eighty  times  the  M.L.D. 

From  such  a  horse  it  was  found  possible  to  withdraw  as  much  as 
20  htres  of  blood  in  three  bleedings  spread  over  ten  days,  the  serum 
being  considered  to  be  ready  for  use  when  i  c.c.  mixed  with  o-ooi 
gramme  of  cobra-venom  produced  no  sign  of  intoxication  when 
injected  subcutaneously  mto  a  rabbit,  and  when,  after  injecting 
2  c.c  of  the  serum  into  a  rabbit  of  2  kilogrammes  weight,  two 
hours  later  i  milhgramme  of  venom  could  be  injected  without 
results.  This  serum  was  said  to  preserve  intact  its  antitoxic  value 
in  all  climates.  The  venom  used  for  these  injections  was  principally 
that  of  the  cobra,  with  a  shght  admixture  of  other  venoms. 

In  1895-96  Fraser  of  Edinburgh  confirmed  Calmette's  results,  and 
beheved  that  if  an  animal  was  so  successfully  vaccinated  that  it 
could  resist  the  minimum  lethal  dose  of  one  venom,  it  would  also 
be  able  to  resist  that  of  other  venoms.  He  beheved  that  venom 

introduced  into  the  stomach  conferred  immunity. 

In  1897  C.  J.  Martin  showed  that  Calmette's  serum  did  not 
preserve  animals  against  the  venom  of  Notechis  scutatus. 

From -1901  onwards  Lamb  in  India  studied  carefully  the  effects 

of  snake-venoms,  and  came  to  the  conclusion  that  Calmette's  serum 
is  active  against  cobra-venom,  but  is  not  useful  against  that  of 
Vipera  russellii,  Bungarus  fasciatus,  or  of  Echis  carinatus. 

In  1902  Tidswell  showed  that  serum  prepared  from  the  venom 
of  Notechis  scutatus  did  not  neutralize  the  venoms  of  the  cobra, 

Bungarus  fasciatus,  or  Vipera  russellii,  and,  further,  had  no  effect 
on  the  venoms  of  the  brown  and  black  snakes  and  death-adder  of 
Australia. 

In  the  same  year  Lamb  pointed  out  that  there  was  a  precipitin 

in  venom-immune  sera,  and  this  point  being  further  investigated  by 
Hunter,  the  deduction  was  made  that  these  precipitins  were  specific, 
and  due  to  the  coagulable  proteids. 

The  following  pure  sera  have  been  prepared  : — 

I.  Lamb's  Pure  Naja  Tripudians  Merrem  Serum. — ^This  serum 
is  strongly  antitoxic  for  cobra  -  venom,  and  in  large  doses  for 

Enhydrina  valakadien  Boie,  but  has  no  effect  upon  Bungarus  can- 
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didus  L.,  Brachyaspis  curta  Schleg, 
 Echis  carinatus  Schn.,  Lachesis 

ar/iMinnis  Shaw  Vi-bera  russellii  Shaw. 

"  it  delays  death  in  fi^^n,™  /«saa^«s  Schn
.,  Naja  bungarus 

Srhlee-  Crotalus  durissus  L.  ^  „,  . 

2   lim&'s  Pwr.  Vipera  russellii  Shaw 
 S.mm.- This  serum 

neutralizes  the  venom  of  Vipera  russellii
  ̂ nd  Crotalus  durissus 

£ut  has  no  action  upon-Colubrid^  :  Naja  tnp
udians  Meer,  N  bun- 

mrus  Schlep,  Bungarus  candidus  L.,  B.  fasc
iatus  Schn.,  Enhydnna 

valakadien  Boie  ;  Viperidae  :  Echis  carinatus  Schn.
,  Lachests  gramineus 

^^^T'Tidswell's  Pure  NotecUs  Scutatus  Ptrs.  Serum.— This  serum 

has  a  strong  antitoxic  effect  upon  the  venom  of  
Notechis  scutatus, 

but  has  no  effect  upon  that  of— Colubridae  :  Naja  tnpudian
s  Meer , 

N  bungarus  Schleg,  B'ungartis  candidus  L.,  B.  
fasciatus  Schn., 

Enhydrina  valakadien  Boie  ;  Viperidte  :  Vipera  russelln  
Shaw  hchis 

carinatus  Schn.,  Lachesis  gramineus  Shaw,  Crotalus  durissus  
L. 

4  Noguchi's  Pure  Crotalus  Serum.— It  has  a  strong  effect 
 upon 

Crotalus  venom,  and  a  slight  effect  upon  Ancistrodon  pisciv
orus 

Lacep,  and  none  on  the  cobra. 

5.  Noguchi's  Pure  Ancistrodon  Piscivorus  Lacep  Serum.  —  ihi
s 

has  a  marked  effect  upon  moccasin-venom,  and  medium  effect  upon 

Crotalus,  and  none  on  cobra-venom. 

6.  Brazil's  Pure  Crotalus  Horridus  L.  Serum.— This  serum  is 

equally  ef&cient  for  the  venoms  of  Crotalus  horridus  or  C.  durissus, 
but  is  useless  for  cobra- venom. 

The  Caracas  Commission  reports  that  this  serum  is  more  effica- 

cious against  the  venom  of  Crotalus  than  that  of  Calmette,  which 
fails  to  neutrahze  the  hjemorrhagins. 

7.  Kitajima's  Pure  Lachesis  Flavoviridis  Hallow  Serum. — This 

serum  is  specific  for  Lachesis  venom,  against  which  Cahnette's serum  is  useless. 

It  is  clear  that  the  antisera  mentioned  above  are  very  nearly 

specific,  for  they  neutrahze  principally  the  venom  of  the  species 

employed,  and  sometimes,  in  larger  doses,  that  of  some  aUied  species. 
It  is  obvious  that  this  is  of  great  importance  in  considering  the 

serum  treatment  of  snake-bite. 

8.  Polyvalent  Sera. — Polyvalent  sera  prepared  for  more  than  two 
venoms  are  not  very  efficacious. 

Diagnosis. 

It  might  be  thought  that  the  diagnosis  of  snake-bite  would  be 
obvious,  and  that  nothing  need  be  written  on  the  subject,  but  this 

is  not  always  so,  because  snake-bite  often  takes  place  in  the  dark, 
and  the  nature  of  the  snake  is  unloiown. 

The  diagnosis  may  be  divided  into  two  heads  : — (i)  Has  a  snake 
bitten  the  person  ?    (2)  Was  the  snake  a  poisonous  one  ? 

The  first  thing  to  do  is  to  tie  a  proximal  ligature  on  the  limb, 
and  then  to  examine  the  area  of  the  supposed  bite.    If  there  are 



^'^^  VENOMOUS  ANIMALS 

If  there  are  no  fang-marks,  and  the  snake  is  forthcoming  examine 

rSed  at  once.  "o^^-po^^onous,  the  patient's  
mind  can  be 

Prognosis. 

hiiLnW.rl^'^}^^}  a  relatively  small  percentage  of  persons 
^  Tr^^  J  (supposed  to  be  poisonous)  die.    C.  J.  Martin  and 

onTnfiu    f  3°  but  much  depends  upon  the 
deZni^  Gf  venom  mjected  and  the  rapidity  with  which  symptoms 
h^!^^"  we  believe  that  in  most  cases  if  treatment  has 
Deen  prompt,  and  the  symptoms  appear  slowly,  the  outlook  is  by no  means  hopeless.  , 

Treatment, 

Snake-poisoning  consists  in  the  hypodeimic  or  intravascular 
injection  ol  a  series  of  poisonous  principles  which  act  chiefly  upon the  nervous  system  and  the  blood. 

The  virulence  of  the  poisoning  depends  upon  the  ratio  of  the quantity  of  the  poison  injected  to  the  size  of  the  animal.  The 
same  quantity  of  poison  will  therefore  have  a  more  serious  effect 
upon  a  child  than  upon  an  adult.  The  less  the  quantity  of  poison 
which  gets  into  the  general  circulation,  the  less  the  symptoms  • 
hence  the  first  indication  for  treatment  is  to  prevent  the  passage oi  the  poison,  as  far  as  possible,  into  the  circulation. 
The  second  indication  for  treatment  is  to  neutralize  the  poison which  has  got  into  the  system,  and  the  third  indication  is  to  treat 

special  symptoms  as  they  appear. 
I.  Prevent  the  Poison  getting  into  the  General  Circulation.  — In 

order  to  prevent  the  poison  getting  into  the  general  circulation three  points  must  be  attended  to  : 

(1)  Stoppage  of  the  flow  of  blood  and  lymph  from  the affected  area. 

(2)  Free  opening  of  the  poisoned  area. 
(3)  The  neutralization  of  the  poison  locally. 

(i)  Stoppage  of  the  Flow  of  Blood  and  Lymph  from  the  A  ffected 
Area. — A  person  is  usually  bitten  in  the  arm  or  leg,  and  in  such  a 
case  the  old  treatment  advised  by  Celsus  should  be  caiTied  out  by 
applying  a  tight  ligature  round  the  affected  limb  on  the  proximal 
side  of  the  wound,  so  as  to  compress  the  blood  and  lymphatic  vessels. 
In  order  to  do  this  successfully,  the  ligature  must  be  applied  to  the 
arm  or  the  thigh — i.e.,  where  there  is  one  bone — and  not  the  fore- 
ami  or  leg. 

Such  a  ligature  cannot  be  left  in  position  indefinitely,  otherwise 
gangrene  will  result  ;  and  after  some  attempts  at  neutralization  of 
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b  JJ-So  be  excreted.    In  the  vipevine  P°i™
n=. -^-h  coaf^b^ 

the  blood  bv  fibrin  fennent,  it  is  most  
beneficial ,  for  the  Wood.  " 

coaJuS  tine  locally,  retains  the  poison,
  which  therefore  but  slowly 

pasS  intoShe  general  circulation,  and
  may,  as  Martin  and  Lamb 

sueeest  unite  with  the  cells  near  the  bite.  -,.  .    ̂      ,  ^ 

fhere  is  therefore  no  doubt  that  the  correct  i^iniedia.te  treatm^^^^^ 

in  a  bite  due  to  any  kind  of  poisonous  snake  
on  a  limb  is  the  applica- 

tion of  a  proximal  tourniquet.  , 

(2)  Free  Opening  into  the  Poisoned  Are
a.— It  wiU  be  obvious  that 

the  two  minSte  punctures  caused  by  the 
 fangs  are  not  sufficiently 

large  openings  into  the  area  of  the  bite 
 for  the  apphcation  of  anti- dotes 

Therefore  the  next  step  is  to  cut,  not  merely  
round  the  apertures 

of  the  fangs,  but  also  to  extend  the  incision  alon
g  the  course  of  the 

veins  and  lymphatics,  and  in  some  cases  to  remove 
 the  piece  of  skm 

marked  out.    In  this  way  the  area  of  inoculation 
 is  freely  opened. 

(3)  Neutralization  of  the  Poison  Locally.— T
he  next  indication  is 

to  diminish  the  toxicity  of  the  poison  as  much  as  pos
sible,  and  to 

do  this  the  best  remedy  we  at  present  possess  is  perma
nganate  of 

potash,  though  recent  laboratory  experiments 
 have  thrown  som.e 

doubt  upon  its  efficacy. 
 

, 

This  should  be  used  in  strong  solution,  and  not  as  a  sohd,  
as  tne 

liquid  penetrates  better  into  the  interstices  of  the  w
ound,  which 

should  be  well  washed  with  it.  For  carrying  out  this  treatme
nt  a 

most  useful  little  case  has  been  devised  containing  a  little  lancet
  for 

making  the  wound,  and-  permanganate  crystals  for  making 
 a  solu- 

tion. This  little  case  only  costs  a  few  pence,  and  can  be  carried 

without  any  inconvenience  in  the  waistcoat  pocket,  and  therefo
re 

should  be  carried  by  everyone  in  countries  where  poisonous  snak
es 

abound,  especially  when  on  business  or  pleasure  in  jungles  or  grassy 

places.  Should  there  be  no  water  available  to  make  a  solution, 

then  the  crystals  can  be  rubbed  into  the  wound. 

If  the  bite  is  on  the  head  or  trunk,  the  incision  should  be  made 

as  above,  and  the  resulting  wound  thoroughly  soaked  with  per- 

manganate of  potash  solution  (3  per  cent.).  The  subcutaneous 

tissue  must  be  freely  opened,  otherwise  the  permanganate  may  be 
prevented  from  doing  its  work  properly. 

The  after-treatment  should  be  boric  fomentations,  frequently 

repeated  at  first  ;  but  if  there  is  no  marked  swelling  of  the  part 

these  may  be  gradually,  not  quickly,  diminished  in  number,  and 

finally  a  mild  antiseptic  dressing  should  be  applied  until  the  wound heals. 
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2.  Neutralization  of  the  Poison  in  tlie  System, — ^We  have  already 
endeavoured  to  impress  on  the  reader  the  following  facts  : — 

(1)  The  specificity  of  snake-venom. 
(2)  The  inutility  of  an  antiserum  prepared  for  one  venom  against 

another  venom. 

It  now  remains  to  consider  these  subjects  from  a  practical  point 
of  view. 

The  serum  most  readily  obtained  is  Calmette's,  in  20  c.c.  and 
50  c.c.  phials  standardized  against  cobra  and  Viper  a  russellii 

venoms,  and  prepared  by  the  immunization  of  horses  against  these 

venoms,  as  well  as  those  of  Bungarus  (Icrait)  •  and  Enhydrina  (sea- 
snake).  Reliable  sera  are  also  prepared  by  the  Indian  Pasteur 

Institute  of  Kasauli  for  the  venoms  of  the  cobra  and  Russell's  viper. 
All  these  sera,  unfortunately,  deteriorate  quickly  unless  kept  in 

a  dark  and  cool  place,  and,  further,  must  be  used  in  large  doses, 
for  even  when  fresh,  i  c.c.  will  only  neutralize  i  milligramme  of 

cobra-venom.  A  healthy  cobra  when  it  bites  may  inject  from  250 
to  350  milligrammes  of  venom,  of  which  the  minimum  lethal  dose 

may  be  estimated  at  15  to  17-5  milligrammes  for  a  person  weighing 
60  to  70  kilogrammes  ;  therefore  at  least  350  c.c.  of  the  antivenene 
must  be  injected  intravenously,  or  ten  to  twenty  times  that  amount 

must  be  injected  subcutaneously — i.e.,  from  3,500  to  7,000  c.c. 
The  antivenene,  of  course,  will  succeed  in  much  smaller  doses  if  a 

small  quantity  of  venom  has  been  injected,  and  will  fail  if  the  quan- 
tity be  large.  Therefore  the  obvious  indication  is  to  begin  with 

100  c.c.  of  antivenene,  injected  hypodermically  or  far  better  intra- 
venously, and  to  repeat  this  several  times  if  necessary.  The 

technique  for  the  intravenous  injection  is  as  follows  : — 

An  ali-glass  syringe  should  be"  carefully  sterilized  by  boihng,  and the  skin  over  the  vein  must  be  cleansed  with  i  in  40  carbohc  and  with 

absolute  alcohol ;  a  band  should  be  tied  i-ound  the  arm,  so  that  the 
vein  shows  up  clearly,  and  the  needle  should  be  inserted  with  the 

aperture  pointing  proximally — i.e.,  towards  the  heart — and  should 
be  felt  free  in  the  vein.  The  ligature  should  then  be  removed  and 

the  serum  slowly  injected.  On  removal  of  the  needle,  an  antiseptic 
pad  and  bandage  should  be  apphed. 

If,  on  the  other  hand,  the  species  of  snake  which  inflicted  the 

wound  is  laiown,  and  the  particular  serum  for  that  animal's  venom 
happens  to  be  available  in  good  condition,  then  it  should  be  used 
intravenously. 

3.  Treatment  of  Special  Symptoms — (i)  Failure  of  the  Respira- 

tion.— The  experiments  of  Fayrer,  Bnmton,  and  Rogers  seem  to 

indicate  that  in  cases  of  poisoning  due  to  cobra  and  sea-snake 

venoms  artificial  respiration  should  be  resorted  to  when  natural 

respiration  is  failing  and  medical  aid  or  remedies  are  being  sent  for. 

(2)  Failure  of  Circulation.— In  poisoning  due  to  viper-venoms, 

which  produce,  according  to  Rogers,  a  paralysis  of  the  central  vaso- 
motor centre,  he  recommends  that : — 

{a)  A  binder  should  be  applied  to  tlie  abdomen  and  bandages  to 
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the  legs,  so  that  as  much  blood  
as  possible  may  be  available  fo

r 

culation  should  also  be  maintained  b
y  the  app  ications  of  wa^th 

by  stimulants,  either  alcohohc  or  a
mmomacal,  oi  by  strychnme 

hypodermically. 

Summary.— I.  Apply  proximal  ligature.
  , 

2  Freelv  open  the  cellular  tissue  m  th
e  vicinity  of  the  bite. 

3.  Wash  thfwound  well  with  a  strong
  solution  of  permanganate 

of  potash  (3  per  cent.),  or  apply  crystals
. 

I  Inject  100  c.c.  of  fresh  antivenen
e  intravenously. 

5.  Artificial  respiration,  if  necessary.  Ko^^.ctpc. +n 

6  Keep  up  the  circulation  by  binders  
to  abdomen,  bandages  to 

legs,  stimulants,  and  hypodermic  injectio
ns  of  strychnine. 

Other  Methods  of  Treatment. 

other  methods  of  treatment  which  may  be  briefly  men
tioned  are  :- 

Snake-Stones.— The  cure  which  is  strongly  beheved  m  by  t
he  native  is  the 

snake  stone.  These  stones  are  smooth,  highly  poUshed  very  l
^S^  black  bodies 

said  to  consist  of  calcined  animal  bone  soaked  several  times 

calcined  after  each  soaking.    It  is  easy  to  understand  ^^^ttj
ese  stones  are 

very  hygroscopic,  and  when  applied  to  a  wound,  chng  light
ly,  and  suck  up 

fluids,  and  perhaps  seme  poison.    There  are  supposed  to  b
e  three  kinds  of 

stones —(T)  Those  composed  of  burnt  bone  ;  (2)  those  compo
sed  of  chalk 

(3)  those  composed  of  burnt  vegetal  substance.    Of  these  thr
ee  only  the  hrst 

is  considered  of  value.  •,     r  .  u   w -kj+o 

The  method  of  use  is  as  follows  :— Puncture  the  wounds  of  
the  snake-bite 

slightly,  and  apply  the  stone,  which  adheres  for  about  two
  minutes,  and 

should  then  drop  off  into  a  vessel  of  water,  after  which  it  should  be  dri
ed  by 

a  cloth,  and  applied  again  to  the  wound,  when  it  will  adhere  fo
r  about  a 

minute.  It  should  be  appUed  a  third  time.  During  application  the 
 limb 

should  be  rubbed  towards  the  stone.  The  stones  are  used  principally  in  India
 

and  Ceylon,  but  they  are  also  known  in  Mexico  as  '  piedra  ponsona.  it
  is 

hardly  necessary  to  say  that  from  the  days  of  Redi  it  has  been  shown
  how 

useless  these  stones  are.  . 

Exorcism  of  the  poison  by  shouting  charmed  verses  is  used  m  inaia. 

Numerous  plants,  seeds,  earth  moistened  with  urine,  etc., 'have  been  extolled
 

as  cures.  .    j  .  i_    i         4.       1  •+ 
Ammonia.— Of  all  the  old  remedies  ammonia  has  lived  the  longest  anci  it 

is  almost  incredible  that  Fontana  settled  the  question  as  to  its  lack  of  utility 

by  his  experiments  on  vipers  more  than  130  years  ago.  Whether  given  by 

the  mouth,  injected  subcutaneously,  or  into  a  vein,  it  is  useless,  except  as  a 

stimulant,  when  it  is  certainly  of  no  more  use  than  alcohol.  Fayrer  has  shown 

that  if  liquor  ammonijE  is  mixed  in  more  than  equal  parts  with  venom,  it  does 
not  destroy  the  poison. 

Oils.— It  is  extraordinary  how  the  remedies  of  the  Middle  Ages  are  clung 

to,  and  oil  is  still  used,  though  known  to  be  useless  since  the  days  of 
Morgagni. 

Strychnine. — ^Many  years  ago  Duncan  recommended  strychnine  as  a  remedy 
for  East  Indian  snake-bites.  Recently  Miillcr  of  Victoria,  Australia,  has 

strongly  recommended  the  hypodermic  injection  of  this  drug.  He  says  tliat 

never  less  than  iV  grain  is  to  be  used,  and  this  must  be  increased  in  urgent 

cases  to  ̂   or  J,  and  repeated  every  fifteen  or  twenty  minutes,  until  the  symp- 
toms of  snake-poisoning  are  removed.     If  a  fang  has  perforated  a  vein,  he 
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symptoms,  i„  order  to  combat  a  ̂S™  !  i  °  disappearance  of  the  last 
lUEhly  recommends  this  remedy  I'"l<«.  'Sgs, 

to  eS£-S;ra;=e'SP7„«'P»^^^^^^^  P".  "Mch  was  said 

ior■f,;^3^^sis£Ft"~ 

CaS     Fo%  <=°»si<Iered  a  specific 

sinapgS"SSmtrSTe'p«SiaY^^^^^^^^  '"''''rH''^  vaunted,  and  so  have but  all  these  are  useless     P""=°"'»'  Ke'"".  and  electricity  along  the  spine, 

abouT'fl1iSr"r*'p^d5S?  m' -  the  patient 

Prophylaxis. 

from  smke°^fep^rP''^%f better-class  Natives  seldom  suffer ^"^^^  -  bite,  because  they  do  not  sleeD  on  fhp  Prn^^■nA  ir, 

lat'te? Tow"     ̂"^^^^         ̂ ^^^^       lower-classVa?ive    fmong  the 
beca;i^,r7'''  ""^'^  Vrovl^y^^^is  is  difficult  in  regions  such  as  lldia 

a^odfrn  fcuT^^^  — to  take  up  its 

shonlthe  1?^^     ̂ 'f  ̂J'' ̂ ^"^"^  j^"^^^  g^^s^.  gratings 

oKet  Fotd^n^^thes^rtms^  '"^"^  ^ 
 ̂̂^^^ 

wo?n  when'^SS  ̂ ""^  i'  ̂"l^  I?^""'  P^**^^"^  °f  l^ggii^g  should  be 

be  used  wSpf  w  ?i  5'         ̂ ^'^  A  lantern  should 

ah-eadv  m^n^-  "-^l  ̂ '^^  ̂ '^^  pei-manganate  case 

of  accidents  waistcoat  pocket  in  case 

LACERTILIA. 

FAMILY  HELODERMATIDiE. 

holnd^m  w1pt^?n'''  "^^^^^  celebrated  lizards 

sShras+T^f^.r  •t''^..^-  Cope -which  were  placed  by 

it"?wobaile  fSf  t^^  ̂  Varanidffi,  and  though  this  may  be  disputed,  still. It  is  probable  that  they  are  alhed  closely  to  that  family. 
Heloderma  horridum  Wiegmann,  1834. 

Synonym. — Trachydcrma  horridum  Wiegm.,  1829. 
+hi!^!c:+  lives  exclusively  in  Mexico  in  the  hot  zone  wliich  extends  from 
^}^ti7.S^lf  T  "P*"!."^  Cordilleras  to  the  Pacific.  It  inhabits  the  hot,  dry 
H  f5f+  +1.  J^f  ̂̂ t/P^'^'  Juchitan,  and  Tehuantepec,  where  it  lives  in  holes aug  at  the  roots  of  trees  or  under  vegetable  debris.    It  is  called  '  escorpion  ' 
by  the  Creoles,  and  tala-chini '  by  the  Zapotec  Indians  ;  and  in  1651  Her- nandez says  It  was  called  '  acastetepon  '  by  the  Mexicans. W  Hen  irritated,  there  escapes  from  its  mouth  a  white,  glutinous  fluid,  which IS  secreted  by  the  large  salivary  glands.    Its  bite  is  much  dreaded  bv  the 
natives,  who  say  that  ill-effects  arc  produced  thereby  and  by  eating  its  "flesh it  may  reach  to  a  length  of  nearly  five  feet  when  old.    We  are  not  aware  of ODservations  on  the  bite  or  venom  of  this  reptile. 
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Heloderma  suspectum  Cope,  1869. 

V.  „o  +hP  li/ird  the  name  suspectum,  because  he  suspecte
d  that  its 

^^Ti^^'^r^^^n^:^    The  p
oison  apparatus  consists  of 

''7^:;o£l%na'n  ̂ S^^^^r  side  of  the  lower  ̂ aw  and 
frn^^ltrmesll  aspect  four  ducts  pass  upwards,  each  

towards  its  opening  on 

Huter  urfacfoTtlL^^^^^  which  it  passes 
 obhquely  upwards 

an7inwLds  to  end  at  the  base  of  a  tooth  near  the  te
rmination  of  a  groove^ 

?he  uppe;  teeth  are  also  grooved,  but  Schufeldt
  failed  to  find  any  gland 

whereA\dth  they  could  be  supphed  with  poison.  secretion 

There  aonears  to  be  no  doubt  as  to  the  poisonou
s  nature  of  the  secretion 

fror^  the  glands  above  mentioned,  for  Bonberger 
 records  that  a  bite  m  the 

leHf  a  guinea-pig  caused  convulsions  and  death 
 m  three  minutes. 

Venom!-The  venom  was  obtained  by  Mitchell  and  .R^icher
t  by  makm^ 

the  Hza"  bite  a  saucer.    It  was  found  to  be  alkahne,  with 
 a  weak  smell,  and 

SfctsTgul-  ?o?son?ave  been  most  carefuUy  investi
gated  by  Weir 

Mitchell  and  Reichert,  and  by  Van  Denburgh  and  \\ight.
 

The  latter  consider  that  it  difEers  in  no  important
  respect  fa-om  snake 

venoms,  causing  death  by  acting  directly  upon  the  ^J^^^l 
medulla,  and  causing  paralysis  of  respiration.    Its  ̂ .^^^'.^^^^l^^lXr  lSes 
stimulate  and  then  paralyze  -the  heart  by  poisoning

  its  muscular  fibres. 

On'noculation,  there  is  an  immediate  great  fall  of  blood-pressur
e,  but  whetlw 

this  is  due  to  action  on  the  vasomotor  centre  or  not  is  ̂^o^^^l^^^^y  ̂ ^^^^^^^ 
There  is  a  secondary  gradual  fall  due  to  cardiac  failure  

   The  ̂ ^oto  iierves 

and  cells  are  not  affected,  but  the  sensory  apparatus  is  at        re
ndered  more 

irritable  and  then  paralyzed.    Coagulation  of  the  blood  is      first  accetea^^^^ 
and  then  retarded,  so  that  it  may  become  incoagulable.    Haemo

lysis  may 

occur.    Local  signs  are  almost  nil,  as  a  rule  a  little  oedema  and  s
hght  extrava- 

sation being  present.  ,  ,         ■  1 

Symptoms.— Very  severe  pains  radiatuig  from  the  part,  rapid
  swelling, 

faintness,  profuse  perspiration,  may  be  noted.  Vr^K  o,-,ri 

Treatment.— A  proximal  Ugature  should  be  apphed  if  on  a  hmb,  an
a 

permanganate  of  potash,  1-3  in  100,  should  be  used  to  bathe  the  wound,
  which, 

finally,  should  be  dressed  aseptically. 

Lanthonotus  borneensis. 

This  lizard,  which  is  closely  allied  to  Heloderma.  is  suspected  of  being 

poisonous,  but  there  are  as  yet  no  proofs  of  this.    Its  habitat  is  Borneo. 

MAMMALIA. 

The  bites  of  many  mammals,  including  that  of  man  himself,  are  known  to 

produce  very  severe  inflammation,  probably  because  of  micro-organisms 
introduced  at  the  time  of  the  injury.  Excluding  these,  there  are  two  mammals 

suspected  of  causing  poisoning — viz., 'Ornithorhynchus  paradoxus,  belonging to  the  Monotremata,  and  the  other  the  rat,  belonging  to  the  rodents. 

MONOTREMATA. 

Ornithorhynchus  paradoxus. 

As  is  well  known,  the  males  of  this  animal,  which  is  only  found  in  Australia, 

have  large  spurs  projecting  backwards  from  their  hind  limbs.  These  spurs  are 

hollow,  and  into  them  open  the  ducts  of  poison  glands.  The  venom  is  an albuminous  fluid  containing  albumoses. 
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^ecot5sf„fS'd^vs°''^'ii2t,°H°'^'''°'°'  
'rl.^'U^g.  "1  the  animal 

swemnrh^Ie  h^nd  symptoms  were  very  severe  pain, 

the  molih  ?oli^w;  T   ''^.."^P^'^^y  "P""^^  difficulty  in  opening 
few  davs  as  fnr  ""^^^  '^^^^'^^^^^    Recovery  took  place  in  I 
w^lS  before  fL  1  A  ̂̂"^-f^^  symptoms  were  concerned/but  it  was  several weeKs  Delore  the  hand  quite  recovered. 

experimeS^To'^i.f'f  generally  been  ammonia,  but  the  symptoms  and  the 

fart  tlJ  +r  +  ̂   proximal  ligature  and  permanganate  of  potash-in 
fact,  the  treatment.advocated  for  snake-bite.  ^  y  ̂u. 
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SECTION  C 

PARASITIC  CAUSES  OF  DISEASE 

CHAPTER  XIV 

ANIMAL  PARASITES 

Parasitic  causes  of  disease  —  Animal  parasites  —  Protozoa  —  Sarcodina— 
Amoebina  —  Gymnamoebida  —  Loscliia  —  Vahlkamfia  —  Paramoeba— Chlamydophrys — References. 

In  tropical  medicine  the  parasitic  causes  of  disease  may  be  classified 
into— A.  Animal  Parasites  ;  B.  Vegetal  Parasites. 

ANIMAL  PARASITES 

Definition— A  parasite  is  defined  to  be  a  living  organism,  animal 
or  vegetal,  which  takes  up  its  abode  temporarily  or  permanently  on 
or  within  other  hving  organisms  (called  the  hosts)  for  the  purpose  of obtaining  food. 

Remarks. — ^Animal  parasites  (zooparasites),  in  the  process  of 
obtaining  this  food,  may  cause  disease  by  their  mechanical  action 
and  chemical  products,  or  by  introducing  into  the  host  pathogenic 
micro-organisms. 

As  examples  of  the  latter  may  be  mentioned  the  transmission  of 
the  animal  organism  which  causes  malaria  by  certain  members  of  a 
family  of  the  mosquitoes,  or  that  of  the  vegetal  organism  wliich  is 
the  cause  of  plague  by  certain  fleas.  Intestinal  worms  probably 
cause  many  of  the  symptoms  of  the  disease  with  which  they  are 
associated  by  the  introduction  into  the  body  of  poisons  through  their 
bites,  or,  according  to  Sambon,  by  their  active  migrations  before 
attaining  maturity  and  reaching  their  selective  anatomical  habitat. 

A  well-known  example  of  the  irritation  caused  by  the  introduction 
of  chemical  poisons  is  the  ordinary  mosquito-bite  already  described, 
while  Trichinella  spiralis  produces  severe  disturbance  during  its 
wanderings  through  the  body. 

Mechanically  the  jigger  {Dermaiophilus  penetrans)  causes  much 
irritation  to  the  foot,  and  Loa  loa  to  the  eye. 

Animals  may  be  only  '  temporary  parasites  ' — i.e.,  they  may  only 
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temporarily  affect  the  host,  as,  for  example,  mosq
uitoes— or  they 

may  be  '  stationary  parasites,'  such  as  the  malarial  orga
msm  which 

hves  in  the  red  cells  of  the  blood.  These  latter  may 
 be  subdivided 

into  '  periodical  parasites,'  whfch  only  spend  a  portion  of  the
ir  hfe- 

history  within  a  host,  and  '  permanent,'  which  are  parasi
tic  through- 

out the  whole  life-cycle.  As  an  example  of  the  former  may  be
 

mentioned  the  larvae  of  certain  flies  which  are  parasitic,  while  the 
 fly 

itself  is  not,  and  of  the  latter  Oxyuris  vermicularis  is  a  good  examp
le. 

■  Animal  parasites  may  be  classified  into  ectoparasites  or  eptzoa, 

affecting  the  skin  and  exterior  of  the  host ;  and  endoparasttes  or 

entozoa,  affecting  the  internal  organs  or  cavities  of  the  hosti. 

Until  recent  years  the  greatest  confusion  existed  as  to  the  natur
e 

of  parasites.  With  our  present  knowledge  it  appears  that  parasites, 

however  altered  in  structure  some  of  them  may  have  become  during 

their  parasitic  existence,  have  been  originally  derived  from  free- 

living  forms.  It  will,  however,  be  noted  that  there  are  great  differ- 

ences in  the  structure  and  appearance  between  some  of  the  perma- 

nent parasites  and  their  nearest  free-Hving  affinities.  This  difference 

has  been  brought  about  mainly  by  environment? 

The  permanent  parasite,  particularly  if  an  entozoon,  has  food 

prepared  for  it  by  its  host  in  an  easily  assimilated  form  ;  hence  there 

is  no  necessity  for  a  complicated  digestive  apparatus,  which  in 
certain  cases  has  entirely  disappeared. 

Further,  certain  parasites,  having  reached  an  organ  which  suppHes 

them  with  suitable  food,  do  not  require  organs  of  locomotion,  for 

they  have  only  to  remain  where  they  are,  and  the  tissues  of  the 

host  will  subserve  their  purpose.  Some  of  them  have  no  necessity 

as  a  rule  for  locomotion  for  sexual  purposes,  because  hermaphro- 
ditism is  common,  and  even  in  cases  where  this  is  not  found 

parasites  often  hve  in  couples  (male  and  female).  Being  enclosed 
in  the  body  of  the  host,  there  is  no  necessity  for  sense  organs  ; 
therefore  these  are  much  reduced,  or  are  absent. 

On  the  other  hand,  the  parasite  requires  something  to  enable  it 

to  fix  itself  firmly  to  the- tissues  of  the  host  ;  hence  suckers  and  hooks 
are  often  found,  and  also  clasping  and  clinging  organs. 

The  chance  of  a  parasite,  locked  up  inside  a  host,  successfully  re- 
producing its  species  is  small ;  hence  reproduction  assumes  important 

features  associated  with  the  production  of  large  numbers  of  new 
forms,  which  are  often  protected  by  shells  or  other  coverings. 

Reproduction  may  be  asexual,  especially  in  the  protozoa,  or  sexual. 
Sexual  reproduction  in  parasites  is  generally  complicated,  ending 
in  the  production  of  large  quantities  of  eggs  or  spores  ;  and  very 
often  the  spores  of  the  protozoa  or  the  corresponding  larval  forms 
of  the  metazoa  may  travel  through  one  or  more  intermediary  hosts 

before  they  infect  another  definite  host — that  is,  one  in  which 

the  sexual  life-history  is  gone  through. 
With  regard  to  the  sexual  process,  it  may  be  noted  that  often  the 

male  is  smaller  than  the  female,  and  in  fewer  numbers,  but  there 
are  exceptions. 
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Usually  parasites  keep  strictly  to  certain  hosts  called  'normal 

hosts,'  but  at  times  they  are  found  in  unusual  hosts— for  example, Echinorhynchus  gigas,  which  is  usually  found  in  pigs,  may  infect 
man.  Such  a  parasite  is  called  a  "^chance  parasite,'  while  objects 
mistaken  for  parasites  are  known  as  '  pseudoparasites.' 
_  The  above  are  examples  of  simple  parasitism  ;  but  there  are  para- 

sites which  are  parasitic  upon  other  parasites — a  condition  called 

'  hyperparasitism..'  These  hyperparasites  may  be  secondary, tertiary;  or  quaternary,  and  their  importance  in  disease  has  been 
emphasized  by  Sambon,  who  has  shown  that  it  may  be  one  of  the 
causes  of  the  disappearance  of  malaria  from  a  district,  for  the 
black  spores  found  by  Ross  in  mosquitoes  infected  with  malaria  are 
now  known  to  be  hyperparasites  of  the  genus  Nosema. 

For  further  remarks  see  the  article  on  Metazoan  Parasites. 

Nomenclature. 

Medical  men  in  the  tropics  are  at  present  almost  daily  discovering  new,  or 
what  are  thought  to  be  new,  parasites,  and  are  generally  desirous  of  giving 

them  definite  names, "but  before  doing  so  it  behoves  the  discoverer  to  know 
and  obey  the  international  code  laid  down  by  zoologists,  for  which  purpose 

they  should  study  Stiles' s  pamphlet  in  the  bulletins  of  the  United  States Public  Health  and  Marine  Hospitals  Service. 
Four  rules  may  be  mentioned  here  : 
1.  Language  Rule. — The  name  given  to  the  parasite  must  be  in  Latin,  and 

not  in  any  vernacular. 
2.  Rule  of  Priority. — -The  valid  name  for  a  genus  or  species  is  the  oldest 

available  name.  Therefore,  in  describing  a  species  or  genus,  give  not  merely 
the  name  of  the  authority  who  invented  the  term,  but  the  date  also. 

3.  Rule  of  Homonyms. — When  two  distinct  genera  or  species  of  animals 
receive  the  same  name,  that  applied  earliest  alone  must  stand. 

4.  Rule  of  Appropriateness. — No  name  is  allowed  to  be  changed  simply 
because  it  is  inappropriate. 

With  regard  to  disease  there  is  no  fixed  rule,  but  we  feel  sure  that  if  medical 
men  would  attempt  to  evolve  a  fixed  method  of  nomenclature,  much  confusion 
would  be  avoided. 
When  an  animal  parasite  causes  a  series  of  symptoms  in  a  man  or  an 

animal,  it  is  usual  to  name  the  affection  by  that  of  the  animal  causing  the 

disease,  together  with  the  suffix  '  iasis.'  Thus,  L'dshia  tetragena  causes loshial  dysentery  and  liver  abscess,  etc.,  which  may  be  classed  together 
under  the  term  '  Loshiasis  '  ;  or  Paragonimus  westermani  causes  a  varied 

number  of  symptoms,  which  can  all  be  classed  together  as  '  Paragonimiasis.' The  drawback  to  this  nomenclature  is  that,  parasites  being  very  often 

changed  from  genus  to  genus,  such  terms  are  not  permanent.  For  instance, 
the  same  pathological  condition  may  be  indicated  by  various  authorities 

with  the  terms  '  Amoebiasis,'  '  Entamoebiasis,'  'Loshiasis.'  We  therefore 

prefer,  wherever  possible,  to  use  common  names  for  diseases — e.g.,  'Kala 

Azar.' 

Classification, 

The  animals  which  cause  and  convey  the  diseases  of  man 

may  be  classified  into  the  following  subkingdoms :  Subkingdom  I., 

Protozoa;  Subldngdom  IL,  Metozoa. 
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SUBKINGDOM  I.  
PROTOZOA. 

Dettnmon.-Proto.oa  are  unicelMar  -™tewrr7pr"durtta 
into  colonies,  frce-hv.ng  ^/^^„T^ttiLlnd  ,exn3l 
(schizogony)  by  binary  >°"' "  nSce  by  conjugation. 

'Vn:^  'irS  -l"wLZnTeuX  
ani^'mals'an^d  uni- 

:^^l\Tre  ;S;or^ti^\h
!rTroto-^  and  considere

d  to  be 

Sch  food  was  obtained  and  by 
 the  protection  afforded  by  the 

Iw  DOsuSn  and  thus  became  
modified  to  smt  its  environment 

tZ  S Important  modification  would  be
  ̂ on^e  proiec^^  or  the 

earliest  stages  of  its  hfe-history,  which  wo
u  d  enaW    t  to  hv^  ̂ n 

the  outside  world  until  taken  up  by 
 a  suitable  host,  and  associatea 

Mdth  th  s  wovdd  be  the  necessity  to'  p
roduce  large  numbers  of  such 

Protected  IpOTes  as  the  chance  of  one
  finding  a  smtable  host  must 

■rXvdrsmall.     Such  a  type  would  be  -P-^-^ed  ̂ ^^^^^^^^^ 

Loschda  coU  Losch,  which  is  a  parasite  of  man.  .  ^^^^^^^  P\^^f.^ 

may  cause  no  harm  to  its  host,  which
  is  fairly  indifferent  to  its 

Sistence.    On  the  other  hand,  a  parasite
  may  not  find  suffi^cient 

nutriment  in  the  ahmentary  canal,  and  be  ̂°^P^ll^d;°/^^f^^^.f 

food,  and  perhaps  more  protection,  by
  entermg  the  glands  ot 

Lieberkiihn^r  even  the  submucosa  of  the  b
owel.    Such  a  parasite 

might  cause  disease  in  its  host,  and  would
  be  illustrated  by  the 

Loschia  tetragena  Viereck  of  man.  . 

Such  a  process,  however,  took  place  not  merely
  m  man,  but  in 

many  other  kinds  of  animals,  among  which 
 may  be  mentioned 

insects,  in  the  alimentary  canal  of  many  of  whic
h,  protozoan  para- 

sites are  found.  In  these  insects  the  sexual  process  takes
  place  and 

therefore  they  are  the  definitive  hosts,  and  may  a
lso  be  considered 

the  primary  hosts.  ,  .  .         ,    •  i  •      .  t. 

If  these  primary  hosts  become  predatory,  bitmg  and  suc
king  ttie 

blood  of  other  animals— e.g.,  vertebrates— then,  during  this  p
rocess, 

they  might  pass  the  spores  of  their  parasites  into  t
he  blood  of  tlie 

vertebrata,  and  if  these  are  not  killed  off  (for  some  anim
als  are 

repellent)  by  chemical  substances,  or  destroyed  by  leucocytes,
  they 

might  develop  in  the  blood  of  some  vertebrate  (called  t
olerant), 

which  thus  becomes  the  secondary  host. 

It  is,  of  course,  possible  that  some  of  these  blood  protozoa  may
 

have  been  derived  from  parasites  originally  intestinal  m  the
  verte- 

brate, which  found  their  way  not  merely  into  the  mucosa  ot  the 
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I  he  result  of  one  or  other  of  these  methods  is  well  iUustrated  bv the  ma  anal  parasite,  which  passes  through  its  Texual  cvcTe  in 

vi:;^rdo;ted'if''-'  "'"^  ̂'
''^  ̂̂^^^^-^ 

^flz  7  P  I  1      primary  or  secondary  host.    When  the  infected 

inT/e'rtrc^s'?f  ̂ T""''  f'^'^  '^'^  the^"ean' 
Man  i^  therefor^^^^^^^^  undergoes  its  asexual  cycle! 

siondarf  holt  nf  it   ̂",*™^diary,  and  either  the  primary  or 

The  bfoorr.frl  P^'^'^^"'     mentioned  above.  ̂ ine  blood-stream  of  man  contains  two  different  elempnt^ 
(I)  liquor  sanguinis  ;  (2)  ceUs-(«)  red,  (b)  wCr  ThereTore  th^ parasite  has  two  possibihties  before  it-e  ther  to  hve  inThe  lUor or  in  a  cell,  or  partially  in  one  and  partially  in  the  other  and  this 
last  IS  what  generally  happens-z.e.!^  the  parasite  lives  so'  much  o? 

eve7  appear  S  
bloocf  streai^.  '7t  woTd' how-' to^n'J^Z     -l    I  ^^""^^  phylogenetic  tendency  for  pro- 

Slirrthe  m.trl  °  "^V^'  ^""^^^"^^  ^^^ide  i
nured 

Uh!  I^^V  parasite)  or  m  white  cells  or  in  endothehal  cells 
(the  Leishman-Donovan  parasite)  ^niciicu  ecus 
Infection  of  the  Embryo.-Protozoan  blood  parasites  apparently 

f^U^.  fn'^'"^^^  categories  as  regards  the  infection  of  the foetus,  for  some,  hke  the  malarial  parasite  (which  is  generally  con- 

h\    .1  ̂ T^P^ble),  do  not  traverse  the  placenta^whiirothers hke  the  bprochcetes  and  Treponemata,  can  do  so.    With  regard  to °^  ̂^^^.^tebrate  eggs  the  matter  is  quite  differfnt,  for 
many  of  these  parasites  infect  the  eggs,  thus  carrying  the  germs  of disease  into  a  new  generation  of  blood-suckers  ^ 

It  would  appear  as  though  the  intraceHular  stage  enabled  the 
parasite  to  grow  [e.g.,  consider  Schaudinn's  history  of  the  develop- 

ment of  HcBMoproteus  noctuce  in  the  httle  owl)  and  to  multiply [e.g.,  note  the  development  and  multiphcation  of  the  malarial parasite). 

AA/""  i^""  i^'^^'^i"".  h^ematozoan  types  some  authorities 
(Woodcock)  hold  that  the  flagellate  forms  hving  in  the  blood- 

stream are  to  be  considered  the  most  primitive,  and  that  the  more 
truly  cellular  the  parasite  becomes  the  more  it  has  evolved.  Hence 
the  ticemoflagellata,  or  parasites  freely  moving  in  the  liquor  san- 

guinis, are  with  difficulty  separated  from  the  Hcemosporidia  or  para- 
sites which  mostly  live  in  blood  cells.    For  many  reasons  some  of 
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these  two  groups  of  parasites  ha
ve  been  united  together  into  o

ne 

1       fhP  fl-i dilates  as  will  be  explauicd  farther 
 on. 

'"m  rphdog^^^^^^^  vary  in  size -from  the  large 

9.SsS  in  muscle  to  most  minu
te  forms  in  the  blood  {Hcemo- 

ZtoZ)  IniTci,  it  is  possible  tha
t  some  forms  may  exist  which 

we  have  not  yet  recognized,  because  the
ir  minute  size  preyen  s  their 

being  visibk  to  the  human  eye,  even
  when  aided  by  the  highest 

'""'tSIISI^^I^^^  consist  of  protoplasm  which  in  some 

instances  shows  a  modification  into  ectoplasm 
 and  endoplasm,  the 

ibrmer  being  clear  and  hyaline  and  the 
 latter  dark  and  granular. 

n  Te  protoplasm  are  to  be  found-(
i)  one  or  more  nuclei, 

S  chromidiosomes  and  chromidia,  (3) 
 metachromatic  granules, 

4  volutine  granules,  (5)  metaplastic  gr
anules,  (6)  centrosomes, 

(7)  archoplasm,  (8)  rhizoplast,  (9)  vacuoU
. 

(1)  The  nucleus  in  its  simplest  form  is  mere
ly  a  coUection  of 

smaller  or  larger  particles  of  chromatin  (ch
romidiosomes  or  chro- 

midia) A  very  simple  form  is  that  termed  Protokaryon,
  in  which 

one  la.rge  chromidial  mass  (the  Karyosome)  lies 
 in  a  dehcate  achro- 

matic network  of  linin  inside  a  vacuole  fiUed  with  nuclea
r  sap 

caUed  enchylema.  Some  chromidia  may  or  may  no
t  be  situated 

peripheraUy  as  well  as  more  centraUy.  There  is
  no  definite  mem- 

brane. The  next  advance  is  the  vesicular  nucleus,  which  consi
sts 

of  a  definite  nuclear  membrane  separating  it  from  the  cytop
lasm. 

Inside  this  membrane  there  is  an  achromatic  framework 
 made  of 

linin  ;  a  nuclear  fluid  or  enchylema,  lumps  of  a  substance
  called 

plastin  giving  rise  to  the  nucleolus,  so  common  in  the  Metoz
oa  and  so 

rare  in  the  Protozoa,  and  in  association  with  chromatin  to  the
 

karyosome,  which  in  this  instance  is  called  the  endosome,  or  Binn
en- 

korper.  The  granular  nucleus  is  a  further  evolution,  and  is  pro- 

duced by  a  more  scattered  condition  of  the  chromatin. 

The  nucleus  is  therefore  a  complex  body  composed  of  chromatic 

and  achromatic  substances.  It  may  be  single,  or  divided  into  two 

principal  masses — trophonucleus  or  nutrition-nucleus  and  kmeto- 
nucleus  or  motion-nucleus,  or  into  macronucleus  and  micronucleus. 

The  latter  are  quite  different  from  the  tropho-  and  kinetonuclei,  for 

the  macronucleus  is  trophic  and  kinetic,  while  the  micronucleus  is 

purely  reproductive.  The  former  is  typically  seen  in  the  binucleata 
and  the  latter  in  the  heterokaryota. 

(2)  Chromidiosomes  are  the  smallest  particles  of  chromatin 

which,  when  massed  together,  give  rise  to  the  chromidia  which  may 

be  intranucleur  or  extranuclear.  (3)  The  metachromatic  granules 

or  chromatoid  grains  represent  stages  in  the  anaboUsm  or  katabolism 

of  chromatin.  (4)  Volutine  granules  stain  hke  chromatin.  They 

are  composed  of  nucleic  acid  in  combination,  and  represent  reserve 

food  material  for  the  nucleus.  (5)  Metaplastic  granules  are  products 

of  cytoplastic  anabohsm  or  katabohsm.  (6)  Centrosome  is  a 

minute  grain  or  pair  of  granules  (diplosome)  lying  typically  outside 
the  nucleus  close  to  the  membrane.    (7)  The  archoplasm  is  the  clear 
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abnnrW^'  i^""^  Conditions  are  favourable^-...,  there  is abundance  of  food-protozoa  reproduce  asexuaUy  by  one  of  the 

formX'r''^^''  ■      '^"^^y  ̂       ̂-^--tio'n  ;  Ld°  (3)  ^pore! 
I.  Fission.~ln  binary  fission  there  is  first  division  of  the 

rthTcyt;tr"Th"%Y'"  ̂ ^^^^  ̂ ^  ̂̂ ^^^^^^^^  foUowedby  tS 
pi,;oi\  T   P       •    T^""^  ̂^''^  parasite  divides  into  two  more  or  less 
equal  halves  Fig.  43).    The  other  methods  of  nuclear  Son  are by  chroniidial  fragmentation  or  by  mitosis,  of  which  there  are  ?h?ee 
types-(a)  Promitosis,  (b)  Mesomitosis,  (c)  Metamitosis    In  chio- midial  fragmentation  the  nucleus  breaks  up  into  minute  chrSnSdia 
which  eventually  collect  into  two  new  nuclei.  InTomitosisTpro 

karyon  type  of  nucleus  divides  by  the  centrosome  spht  Tng  into  two" and  giving  rise  to  the  central  thread  (centrodesmose)  of  the  spin Then  the  karyosome  divides  by  constriction,  and  the  achiomatic 
IIZ  "  ''^V'''^  fr°^^\the  framework  of  the  nucleus,  anTlSs 

theTSSdi'  rV'Kr''^;^  karyosomes,  with  the  centrodesmoseTn T.  '^"^t^^-    i       tiie  chromosomes  appear  formed  from  the  peri- 
pheral chromatin  as  well  as  from  that  of  the  karyosome  ̂  

Ihere  are  two  types  of  Promitosis— the  simpler,  in  which  no 
equatorial  plate  is  formed,  and  the  chromosomes  are  merely  scat° ered  along  the  spindle,  and  finally  gather  at  opposite  poles  to  form the  daughter  nuclei-and  the  more  advancedf  with  an  equatorial plate  of  chromosomes  which  may  divide  by  either  an  equating  or  a reducing  division.  In  Promitosis  the  nuclear  membrane  is  neg- hgible,  while  the  whole  process  is  confined  to  the  nuclear  area.  In 
mesomitosis,  which  takes  place  in  a  nucleus  in  which  the  karyosome 
IS  reduced  and  in  which  there  are  more  chromatic  particles  in  the 
body  of  the  nucleus,  perfect  karyomitotic  figures  are  formed  but 
the  whole  process  takes  place  inside  the  nuclear  membrane.'  In metamitosis  the  polar  caps  of  archoplasm  situate  in  the  cytoplasm 
assist  in  the  mitosis.  '  .  j  t- 
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Gem.a,on.-ln  gemmation  -^^^^^^ 

mitosis  into  two  or  ̂ JJ^I^J^^,^^^^^  of  protoplasn., 
phery,  and  become  surromicleci  oy  si„  gemmation— 

Fig  43  -Diagram  of  the  Life-Cycles  of 
 Loschia  coli  Losch.  ̂ 

1 1  are  the  gametes,  12  the  zygote. 

in  endogenous  gemmation  the  localized  b^
^cling  area  sinks  into  th^ 

body  substance  of  the  mother  cell,  with  
the  result  that  the  buds  are 

contained  in  a  brood  sac.  This  locahzed 
 endogenous  area  is  called 

a  pansporoblast,  though  in  some  the  enti
re  orgamsm  foims  a  pan 

spSroblast,  which  is  considered  to  be  phy 
 ogenetically  denved  from 

the  locahzed  condition-^-.e.,  the  whole  cell  repre
sents  only  the  pan 

'^PZ™lowy.-Plasmotomy  is  the  term  apphed  ̂   the  inter- 

mediate division  of  the  cytoplasm  of  multinuclear  
parasites  into 
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t^^^^oZ'i::.:'^::::  ̂ ^^^^  ̂ ^^—^s  may  or  .ay  not  reproduce 

looked  upon  as  a  procei  of  s  ore  "^^y 

org^nis^Vws,  as^is  ty^^?!;^;:;:^  ^^^^  the 

rrSl^^f^^^^f?^  or  sch.iogi'ny  is,  however, stages  absorb  nStrimen  aid  fnrtn  u'      ̂ "^"^^  the  early 

trophozoites.    Wherfullv  ̂ own  ^''""^  '^^^^^^^^"^  ̂ ^"^d 

schizont,  whose  niSeus  Lfl  .TL  -^^  ̂̂ ^escent  body,  the 

small  forms  called  asei.^?  l 'J   P^'^'"'  ̂ "^o  a  number  of 

Fig.  44— Schizogony  of  Plasmodium  vivax  Grassi  and  Feletti (After  Schaudinn.) 

severa]  nuclei  (the  corpuscle  shows  sS  with  four  nuclei  ;  8,  schizont  with 

merozoites  ;  i  J,  merortes  an'himoz^^^^^^^^^  '     ̂'^^"^^^^  ̂ "^^^^ 

ihev^ai  fnri,7.  ^^^^^       the  host  in  which 
asexn.l  K/°      1  '  ̂i^d  growmg  into  a  trophozoite,  complete  an -"^^  the  cyde  oF schizogony,  o?  st pi? 

nmteJidfor/hf .^"^  '^"^  °^  ̂^^^^  h°^t  when  the  food material  tor  the  given  parasite  is  diminished  by  the  numbers  of 

hosT  re^aTt  aSmsf  ̂   reproduction,  or  when'^the  tiluTs  of'the 

c^lf  orSTbott 
 -^-ances,  or  phago- 

cha^^es  t*.k?^.lf ̂'''''!i  circumstances  J^ecome  sufficiently  severe. 

leavif/thP  'iSln  1      the  parasite  which  produce  forms  capable  o 

spTc  ef  o  anS  n      ̂""t  '^^^'V"^  ^^ther  in  a  different 

into  a  nlT^^I  of  tT^^^  ^"til  an  entry  is  made 

begins  agaTn        °'  ^h'^"  scWzogony 
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The  changes  f^f^:^/:^^^  'wi?£"sS from  one  host  to  another  
are  geneia uy 

"PttT„o?h"er  tttf  h  C4"";ede
?TrcaUed  the  cycle  of 

:rorogony  o,  mor^^^^^^^^      sporogc
ny  (Figs.  43,  46.  and  47)- 

pj.  45.-SPOR000NV  OF  p"s"°»'"«  «»«^»';r.'sUir„di™i'"'' 
dIvelopmemt  of  the  Microoamei!!.   

 (After  Schaudmn.l 

tZnt^  t^ioZr^e  commencement  of  a  mi
crogamete  ;  7,  microgametocyte 

with  three  microgametes  ;  8,  a  free  microga
mete. 

In  adverse  or  changed  circumstances, 
 therefore,  the  merozoites 

develop  into  more  resisting  forms,  whic
h  are  called  gametocytes. 

fn  wMch  by  reduction  of  the  nuclear  mat
erial,  the  male  and  female 

ekments'in  the  nucleus  are  separated  ;  the  two 
 elements  may  exist 

in  the  same  cell  or  in  separate  cells,  but  usu
ally  the  male  element  of 

one  cell  fuses  (zygosis)  with  the  female 
 e  ement  of  another  cell, 

and  forms  a  new  individual  with  a  new  nucle
us  or  synkaryon. 

Fig.  46.— Sporogony  of  Plasmodium  vivax  Gras
si  and  Feletti. 

Development  of  the  Macrogamete.    (After  Schaudmn
.) 

1-3,  Young  macrogametocytes  ;  3.  fully  developed  mac
rogametocyte  in 

the  blood  of  man  ;  4.  reduction  and  formation  of  a  polar  body  m
  the  stomach 

of  an  anopheUne  mosquito  ;  5,  macrogamete  and  one  polar  body. 

This  new  individual  proceeds  to  reproduce  itself  rapidly  
by  either 

binary  fission  or  spore-formation.  In  the  latter  case, 
 m  order  to 

prevent  confusion,  the  terms  employed  are  different  
from  those  used 

in  asexual  reproduction.  The  parasite  is  called  a  spo
ront,  t  le 

spores  sporozoites.  The  sexual  reprodution  takes
  place  in  tlie 

definitive  host,  which  may  be  different  from  the  intermediar
y  host  m 

which  the  asexual  reproduction  is  found. 
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pla«?rrSeXf S?aS  take 

from  a  male  vii  of  (parthenogenesis)  or  more  rarely 

of  the  sexi,al^?oceL'^(n'|'%f ''•'"eenes.s  completion 

inl^hroTz^^flPar,^re?o";;?:  l:  -'«-'r-"e, 

tuAity  for  develoDmZ   if.  n!°^^^      "''^  ^^^^^  oPPor- 

two  portions  one  orwH.h^^^  protoplasm  divide  into 

other^foi^s  merLo  trs  disappears,  while  the 

Another  is   describecl  by'  P  owLd/  h f^L^V.^'^^'^^^y  — but  neither  exa.^ plXs  btn  d^finftS^XT 

Fig.  47.  —  Sporogony  of Plasmodium  vivax  Grassi 
AND  Feletti  :  Zygosis. 

(After  Schaudinn.) 
I,  Zygosis  of  one  micro- 

gamete    with     the  macro- 
gamete;     2,    ookinete  and 
degenerate  microgametes. 

Fig.  48.— Parthenogenesis  of  Plasmodium VIVAX  Grassi  and  Feletti. 
(After  Schaudinn.) 

I,  Macrogametocyte ;  2,  division  of  the 
nucleus  ;  3-6,  formation  of  merozoites  from one  portion  of  the  nucleus,  and  separation ol  the  other  portion  with  the  hsemozoin 

chfnLTtS  '  ̂  ™  ̂"troduced  by  Prowazek,  is  the  much  rarer 

2ahf    Hp  1   ""^Z"  ̂ ^^^^^y  ̂ ^e^^^l  reproduction  Veins 

sivs  tha?^n  Herpetomonas  muscce-domesticce ,  but  F?u says  that  an  error  was  made,  and  that  the  objects  believed  to  hp 
male  elements  were  really  stages  in  the  life-cyclJo  a  Mtosporidian 

imoot  W^'^Ht"^^'"  pathogenicity  of  the  Protozoa  is  of  the  highest 
Sn^  disease.'^'''  ''''  '^T''''  ̂   ̂ ^^^^^^^  endemic^nd 

foJlowW  naif  Th         ̂ "^^  described  in  the 

wehTtuSpH^  ;i  these  have  not  been 
onll  tn.       ̂   k/^^  exception  of  the  Sarcosporidiotoxin,  wliich  is 

ducked  bv  t£'  'T''':  "^'^  The  toxins  pro! 
n.cc-^       malarial  parasites  have  been  referred  to  on  p.  170^ 
C  assiflcation.-The  classification  of  the  subkingdom^PrJtozoa 

derlbX^t''"!,'''^.^"''^'^"'  P^^^^"*'  ̂ ^11  hive  to  be  con! siderably  altered  in  the  near  future. 
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The  usual  classification 
 is  into  four  phyla  :  (x) 

 sarcodina ;  (.)  mas- 

tigophora  ;  (3)  sporozoa  ;  (4  inlusor^^^^  pseudopodia  ;  the 

\L  sarcodina  move  and  ̂ aptuie  to  yj^^^  ̂.^^^^^  ̂ ^^^^^^ 

mastigophora  byf^ageU^^^^  ^ili^.    When  this 
organs  ;  and  the  ̂^^^^^f  f.  'I'^^ise  nractically  nothing  was  known 

them  to  be  phylogenetically  related-  ^.^^^  ̂ j^^ 

in  Wtfon  from  the  nucleus  or  nuc
lei  of  the  rest  of  the  protozoa 

that  ?he  subk?n^dom  is  capable  of 
 being  divided  into  two  divisions 

-the  Heterokaryota  or  infusoria  ; 
 and  the  Plasmodromata,  under 

which  heading  come  the  other  phyla.  ^^ranped  as 
■       The  classification  of  the  protozoa  will  therefore

  be  arranged  as 

follows  : — 

DIVISION  I.    PLASMODROMATA  Dofl
ein  1901., 

Protozoa  in  which  the  nucletis  is  not  separ
ated  into  reproductive 

(micronucleus)  and  non-reproductive  (macro
nucleus)  portions. 

Subdivision  A.— Without  well-defined  nucleus.  _  _ 

Subdivision  B.— With  well-defined  nucleu
s  or  nuclei  m  some 

^^P^y'iim^I.^'^sS^^  "''^^^  "^"^^  capture 
their  food  by  pseudopodia. 
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DIVISION  II:    HETEROKARYOTA  Hickson  1903 Synonym.-C*o^ftora  Doflein  igoi 

ea5rs7agV?/ai"1i,?"  
f^'her  throughout  life  or  only  in  the 

whid,  is  fmirely  rep  odu/tive      ,  "^'"r^^  ̂   "i^onucleus! 
which  is  trophS'LnSio  '         ̂   "-'^cronuckus: 

the  e«ly  stages  ofThX;;Se    °''"''°*''  ̂ "''^'^^'"S  cilia  only  in 

tio„T?k  SLn°p1evakrtT^  ̂ '''T        ̂ '^^'"'^  *° 
parasite  found  to  a  host  i^        T,        °^  "™  "ood 

found  before    The  rese»?X  'V^'  P""™'"  'ype  has  not  been 

thaT  of  the  W    &  suggested  adding  a  third  name- LUdt  or  tne  host— to  the  nomenclature  of  the  soecie^  nf  +hp<:^ 
f';,  ̂ ^xi*^  *°      division  without  a  welSefoed  nucleus 

nlrL     f  Monera,  which  are  very  douS  and  mav 
perhaps  be  stages  in  the  development  of  other  forms  ^ 

DIVISION  I.  PLASMODROMATA  Doflein  1901. 
PHYLUM  I.    SARCODINA  Biitschh. 

psfudopodir'''  "^''^'"'^         '"P*^""^  ̂ ^'^         by  means  of 
The  phylum  is  classified  as  follows  :— 

Class  I.  RUzopoda  von  Siebold. 
Order  i.  Amcebma  Ehrenberg. 

Section  i.  Gymnamoebida. 

Genus  i.  Loschia  Chatton  and  Lalung- Bonnaire  1912. 

Genus  3.  Paramceba  Schaudinn  1896. 
Genus  3.  Vahlkamfia  Chatton  and  Lalung- Bonnaire  1912. 



AMCEBINA  
267 

Section  2.  Thecamoebida. 

Genus  i.' Chlamydophrys  Cienkowsky
  1876. 

Order  2.  Foraminifera  d'Orbi
gny. 

Class  II.  Heliozoa  Haeckel
. 

Class  III.  Radiolaria  Miille
r. 

The  Foraminifera,  Heliozoa,  and
  Radiolaria  do  not  concern  us, 

 as 

they  do  not  contain  parasit
es. 

CLASS  I.   RHIZOPODA  von  S
iebold. 

SarcoAina,  parasitic  or  free-living, 
 with  pseudopodia  in  the  form 

of  lobose  or  reticulate  processes. 

'   ORDER  I.    AMCEBINA  Ehrenberg. 

RUzopoda,  parasitic  or  free-living,  wit
h  lobose  pseudopodia,  with 

or  without  a  shell. 

SECTION  I.  GYMNAMCEBIDA. 

Amcelina,  without  a  shell. 

This  section  includes  the  genera  Amoeba,  Eri
tamceba  Vahlkamfia 

Loschia,  and  Paramoeba,  of  which  the  genus  Amc
eha  Ehrenberg  1830 

is  apphed  to  free-living  forms  and  need  not  c
oncern  us,  while  the 

s&nns  EntamcBba  Leidy  1879,  with  type  Entam
oeba  UattcB  Bntschh 

no  longer  concerns  us,  because,  as  defined  by  Mer
cier  m  his  recent 

studv  of  E.  blaticB,  it  no  longer  refers  to  amoebee  wh
ich  are  parasitic 

in  man  A  very  common  mistake  is  to  refer  the  g
enus  Entanireba 

to  Casagrandi  and  Barbagallo,  who  in  1897  merely  apphed  Lei
dy  s 

term  of  Endamoeba  or  Entamoeba  to  the  human  am
oeba  which 

they  were  describing.  As  a  generic  name  was  requir
ed  for  the 

amoebge  found  in  man  and  other  vertebrates,  Chatton  and 
 Lalung- 

Bonnaire  have  suggested  the  name  Loschia,  after  Losch,  who  ga
ve 

■  the  name,  Amceba  coU,  to  the  parasite  with  which  he  worked  m 

1875,  while  the  same  authors  have  recently  described  the 
 new 

genu's  Vahlkamfia  (after  Vahlkamfia),  who  worked  with  Amceba Zim«.r  Dujardin. 

Culture— Since  the  days  of  Auerbach  in  1856  various  observers 

have  from  time  to  time  cultivated  amcebae. 

The  various  cultures  of  amcebse  may  be  classified  into  (i)  cultures 

in  symbiosis  with  bacteria.  In  these  cultures  the  amoebse  occur 

free  from  other  protozoa,  but  associated  with  one  or  various  kinds 

of  bacteria.  (2)  The  -pure  cultures.  In  these  only  one  strain  of 
amoeba  alone  occurs  without  bacteria. 

With  regard  to  the  latter,  Kartulis  at  first  reported  that  he  had 

made  such  a  culture  from  ahver  abscess,  but  later,  in  1900,  he  ignores 

his  own  statement,  which  may  therefore  be  excluded;.  In  1897 

Casagrandi  and  Barbagallo  stated  that  they  had  cultivated  Amoeba 
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associated  with  the  sterile  bl^in  l^^-     '"'i'-  ̂ "^^ 

rabbits,  and  dogs     But  he  len  '  .^^^  ̂ '"^T^  °f  guinea-pigs, 

am.b.  have  nfver  be^VoMaSfnTrultur  ̂ ^^'^^^^^^ 

pathogenic^amX    a^Te"  cult aJed'  \'t  w''"..^  ̂ ^"^^^^^^^ of  the  hmax  type  to  be  DresentK  rpnf       a  ̂'^^ 

the  media  descVfbed  bfMus^m^^^^^  '^"^  be  cultivated  on 
considerably  from  LZM:ZZ:f^^^^^^  differ 
agent  m  amcebic  dysentery    Well^  Z^    \        f  pnncipal 

aerial  contamination  Shervsts     frS  i     ̂     ""^l  ̂^"^  "^'"^ 

Hyperparasitism. — ^Amcebie  mav  be  aftarVpri'  Kt,  o  x 

organism'  ^'^^^^^^^  ̂ °"tains  pathogenic 

Lbschia  Chatton  and  Lalung-Bonnaire  1912 
Gymnamoehida,  with  a  vesicular  nucleus  containing  a  small 

karyosome,  and  abundant  peripheral  chromatin  dTvS  by  S^^^^^^^ mitosis,  and  having  cysts  with  four  to  eight  nuclei         ̂   ̂  lype. — Loschta  coli  Losch  1875. 

Th.J^'Ju'^f  ""i^'P^'"       'P^^^'"  ̂ ^^^  been  described  in  man. 

th'eTarp?Lt:%^^^^^^^^^       p^^^    ̂ ^^^  -^^^^ /.  Intestinal  LdscMcB.'~{i)LdscMa  coli  Losch  187^  ■  (2)  L  tetrapena 

L2ale\o?8'  ̂ i^r  ̂./^^^^^f  Sc^iaudinn  1903^(4  T
'/Ss l^esage  1908  ,  (5)  L  -phagocytoides  Gauducheau  1908  ;  (6)  L.  minuta 

Castellani  1904  ;  (9)  L.  wilkamsi  Prowazek  1911 ;  hi)  L  harimanni Prowazek  1912  ;  (11)  L.  hiUschlii  Prowazek  1912. 
rhe  recent  researches  of  Hartmann,  Whitmore,  Wenyon,  Chatton, etc..  show  that  of  all  these  there  are  apparently  only  two  'good' 

species— VIZ.,  co/«  Losch  1875  and  L.  tetragena  Viereck  1907;  thus L  tropicahs,  L  mffonica,  and  L.  williamsi  are  synonyms  of  L.  coli 
Willie  L.  histolytica  and  L.  minuta  are  said  to  be  synonyms  of L.  tetragena.  L.  undulans  is  considered  by  some  authorities  to  be  a 
stage  m  the  life-history  of  an  intestinal  flagellate,  but  Gauducheau 
has  seen  similar  amoebae  in  the  dog,  and  it  may  be  still  retained 
with  the  Loschias.  In  fact,  Gauducheau  has  seen  every  stage  be- 

tween typical  Loschias  and  intestinal  flagellates. 
Notwithstanding  the  possible  elimination  of  so  many  species  we nevertheless  propose  to  give  brief  accounts  of  them. 
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TT   Ur  hatic  and  Renal  Loschia.—L
.  mortinatalium. 

'wUhtga^'l'to  these,  we  P-pose  to  describe  m^^^^^^^ 
Prowazek.\s  it  is  the  only  form  

which  has  been  careMly  stud  ed, 

whereas  the  others  may  only  be  
synonyms  of  L.  coh  or  L.  tetra 

^"Tv  Genito-Urinary  Loschice.-L.  wogenitali
s  Balz  1883. 

V  Pulmonary  LoscUce.—L.  pulmon
ahs  Artault  1S98. 

These  are  probably  either  L\  coU  or  
L.  tetragena. 

VI.  LoschicB  in  Abscesses.— L.  kariuhsi
  Dofiem  igoi- 

Prohahly  L.  tetragena.  .      •  t--  -rOnS 

VTT   Tdschice  in  Serous  Exudations.— L. 
 miura%  l]ima  i«9o- 

Probably  t^  Leydenia  stage  of  the  
hfe-cycle  of  Chlamydophrys 

'"tSS'^^y  this  process  of  exclusion  we  are  reduced  to 

onfy  L  f.rg.t  ViJreck,  a^nd  rarely  L.
  hystolytica,  as  the  cause  of 

amLic  dysentery,  but  this  reduction  
must  be  received  with  caution 

^^m^Zs.-Though  somewhat  beyo"V^''d^tXton1 

the  present  work,  we  may  mention  that  
amc^b^,  believed  to  belong 

to  the  genus  Loschia,  but  requiring  restudy  
m  the  light  of  re 

researches,  occur  in  several  vertebrates-.-g.,  
L.  nuttalh  C^si^l^ni 

1008  found  in  hver  abscesses  and  dysentery  in  monkeys  
m  Ceylon  . 

L.  cohaycB  in  guinea-pigs,  L.  enterica  in  cats,  
etc  L  muris^  ̂ ^-^ssi  111 

mice,  considered  by  Wenyon  to  be  L.  
coh  L.  fecahs  m  seveial 

animals,  L.  intestinalis  in  horses,  etc.,  L.  galloparvcem  
turkeys,  L. 

mwamw  Grassi  in  frogs.  .  . 

Classification.— Chatton  and  Lalung-Bonnaire  d
istinguish  two 

subgenera,  a  subgenus  which  would  naturally  b
e  called  Loschia, 

characterized  by  cysts  with  eight  nuclei  and  a  subgenu
s,  which  they 

caUed  Viereckia,  having  cysts  with  four  nuclei,  the  ty
pes  being 

L.  coli  and  L.  tetragena  respectively. 

Loschia  coli  Losch  1875. 

Synonyms.— .4  mcE&a  coli  Losch  1875  ;  Entamceba  coli  Losch  1875. 

Probable  Synonyms.— Sw^awa^fta  troficalis  Lesage  1908  ;  E.  mp-
 

ponica  Koidzumi  1909  ;  E.  williamsi  Prowazek  1911  ;  
E.  rnuris 

Grassi;  and  perhaps  others  {vide  supra). 

Definition.— Losc/iifl  with  cysts  containing  eight  nuclei,  cyto- 

plasm almost  always  without  red  blood-corpuscles,  ectoplasm  in- 

visible except  when  a  pseudopodium  is  being  protruded.  Nucleus, 

■  subcentral,  vesicular,  with  cyclic  changes  not  well  marked.  Karyo- some  often  with  two  granules. 
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motions  Of  a  case  Of  dysentervTnH  .I^^^  ̂        P'''^"^^^'  the 
by  Losch  in  1875  in  whkh  he  ̂tat^^^  ̂ "^^^-T^  '^^  ̂"  ̂ ^^o^^t 
to  be  the  cause  of  dysenterv  CrSJ  considers  these  amoeba, 

to  demonstrate  the^presen^e  o^am^lfi ^^^^  ̂^^^  ̂ '^server 

people,  although  Le^is  and  CuL  n^^^^^^^  °f  h-lthy the  motions  of  persons  suffering  froiSera    n  .  f confirmed  by  Koch  and  KartuHc   k  7  ^ hese  findings  were 

classical  inve^stigatL  dLonst^Sed  t^^^^^^^^^  "^'^  - 
amcebiE,  one  harmless  and  thl  nfK  .1  ̂̂ ^""^  "^^^^  two  kinds  of 
was  not,  however  unril  clt  J^^  v  ̂'J-t  ̂ ^^'^  of .  dysentery.  It 

defined  'l.  ̂o^  v^^l^ii^^^S^^^'  and  Barbagallo  investigated  and 

to  make  his  researches  S "tended  TsT^H^^  Jf  ̂̂ "^ defining  a  second  amoeba  nanwl  r  7  f  7  .  Schaudmn,  ended  in 

to  be  the  cause  o  e^amS  in  a'.  ^^^^J^^^^^^' which  was  considered 

studied  in  detail  by  Ha  "naL^^"^^^^^^  Recently  it  has  been results.  ^  narimann  and  Whitmore  with  important 

^^^^°lT^7l".^^T^V' n^^'"''         -  40 
The  cytoplasm  if  vacuo  ate^»nH      7'°  V  ̂""""^  described 

rarely^o,S  red  corpusde     Tte  e,toSm^^^^         and  extremely 

bunt'cUlhl'ges'l'S^^^^^^^^^^  ̂   given  beC! 

SSai^San""^      co.posed^olTw'o  c&S? 

disaZeS  in  fhP^  ̂•'''^^f      i""^'  ̂^^^^      ̂ ^^^^  cytoplaln,  Xh 

Tha^  eiti,,  ̂ '=6';'^"™  Sometimes  the  cysts  have  .no re 

be  abZmar'"-""-*-  '™  °'  '"dve-which  must  be  considered  Jo 

n^TZ^^t/S^Z:^ 
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Loschia  (Viereckia)  tetragena
  Viereck  1907. 

Svnonvms  -Entamceba  Utragena
  Viereck  1907  ;  E.  a/ncana  Hart

- 

nnd^^owazek  iqo7  ;  E  histolytica
  Schaudinn  1903  pro  parte; 

T^nZailZ^^n  Hoi',  acco
rding  to  -me  authont.es ;  E.  dysen- 

n?.monlv  coTS^
^^  ' 

as  a  d?ar  Sya  ine  highly  refracti
le  layer.  Nucleus  clearly  visib

le 

with  constatft  cyclic  changes.    Ka
ryosome  with  one  granule. 

Fig.  49.  Diagram  of  the  Life-Cycles  of  Loschia  tetragena  Viereck. 

(Constructed  from  Hartmann's  drawing.s  in  the  Archiv  fiir Schiffs-  und  Tropen  Hygiene.) 

I,  Fully  grown  parasite  ;  2-6,  stages  in  encystment  and  nuclear  division. 

History. — It  was  described  by  Viereck  in  a  case  of  dysentery  in 

Africa  in  1907,  and  independently  studied  by  Hartmann  and  Pro- 
wazek,  whose  observations  were  confirmed  by  Bensen  and  others. 

Recently  it  has  again  been  carefully  restudied  by  Hartmann,  and 

experimentally  by  Wenyon,  who  consider  it  to  be  the  same  as 
L.  histolytica. 

Morphology. — It  is  usually  about  25  to  40  /x  in  diameter,  but  may 

be  as  small  as  20  /j.,  10  /j,,  or  even  5  /i,.  When  at  rest  it  is  spherical, 

but  varies  in  shape  when  in  motion.  The  ectoplasm  is  usually 
well  defined,  and  in  pseudopodia  is  seen  to  consist  of  hyahne  highly 

refractive  protoplasm,  but  this  differentiation  is  sometimes  difficult 
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nucleus  is  clearly  visible  and  ha^  n  Jtii  ;        .  vesicular 

chromatic  granules  ariVs?ritatr1'„t,'"«„™ some  surrounded  by  a  clear  arp-i  anri  nr^r^+V  ^  karyo- 

I^ife-History.— Asexual  reproduction  is  bvDromi'tn^k  q„„ 
IS  rare,  and  when  it  occurs  t?nds  to  cys?fo?S  b  fore  cfZ a.moeb^  become  small,  and  their  chromidia  form  three  to  six  masses 

plaL'^'untrfn"""  'T'""'  ̂   'r^'  Nuclear  dSn  Skes 
SS'own       °"  The  further  life-history  is 

■  EfPeriments.-Wenyon  has  produced  by  its  agency typical  attacks  of  dysentery  and  liver  abscess  in  cats  ̂   ̂  

Europe  ^^^^^  America,  and 

Pathogenicity.-It  is  the  cause  of  amoebic  dysentery  in  most  cases. 

Lbschia  histolytica  Schaudinn  1903 

production  by  schizogony  and  sporogony.  ^  ^ 
History.— Z.  histolytica  was  first  described  by  Jiirgens  in  iqo->  and  7ii«; observations  wgre  confirmed  and  extended  by  Schaudinn  in^Qor'''Tf  wn,  ih seem  from  the  recent  observations  of  Hartmann.  SXmed  by  Wenyon  S most  of  the  cases  of  dysentery  ascribed  to  L.  histolytica  reaUrdue  to L  tetragena    T\i^  true  L.  histolytica  is,  according  to  the  same  authority  of  rare 

SSJSo  Jv  """lulZr"'  "-'^'"^ ^-"^  Sciaudinn's  original  description JHOrpnoIOgy.— Its  average  measurement  is  25  to  50- m  in  diameter  and therefore  the  average  is  greater  than  that  of  L.  coll  ft  ̂ons^^t^  of  clear hyahne  ectoplasm  and  granular  endoplasm,  in  which  can  be  Len  red  blood corpuscles,  vacuoles,  bacteria,  and  other  matters,  but  the  nucleus  is  not clearly  visible  unless  coloured  by  some  preparation,  men  resting  it  is  oval or  spherical,  but  during  movement  it  alters  its  appearance  repeatedh?  throrng out  pseudopodia  and  creeping  about.     The  nucleus  is  small,  aboutTf 

to  t'rtriXrv'  ̂   Th ^1  placed  excentrically  sometimes  clos'^ to  the  periphery.  The  limiting  membrane  is  diflScult  to  define,  and  the amount  of  chromatin  is  relatively  very  small.  A  small  karyosome  can  some! 
times  be  seen  m  the  centre  of  the  nucleus.  some 

Life-History.— It  reproduces  in  three  ways:  (i)  binary  fission;  (2)  gem lation  ;  and  (3)  sporogeny.  ^  '  ° 
I.  Binary  Fission. —This  method  was  only  discovered  by  Schaudinn  on examining  fresh  specimens  of  the  infected  alimentary  canal 
The  nucleus  divides  by  amitosis  into  two,  and  then  the  cytoplasm  splits into  two  equal  daughter  cells.  ^ 
2  Gemmation.  —  Gemmation,  found  more  commonly  than  binary  fission by  bchaudinn.  consists  of  the  division  of  the  nucleus  by  amitosis  into  two  or 
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more  daughter  nuclei,  which,  together  with  small  porti
ons  of  the  cytoplasm, 

SJarate  off  from  the  mother  cell,  the  daughter  cell  be
ing  smaller  than  the 

"""^^^Tre-Formaiion.—ln  spore-formation,  which  only  takes  place  under 

favourkble  circumstances,  such  as  when  recovery  is  taking  
place  after  an 

attack  of  dysentery,  the  chromatin  in  and  around  
the  nucleus  becomes 

diffused  into  the  cytoplasm,  and  finally  collects  near  the  periphe
ry,  and  the 

remains  of  the  nucleus  disappear,  being  either  pushed  out  or  
absorbed.  The 

ectoplasm  forms  small  knobs,  containing  several  chromidia  
in  each.  Ihese 

Fig.  50. — Diagram  on  the  Life-Cycles  of  Loschia  histolytica schaudinn. 

(Constructed  from  Craig's  drawings  in  the  Journal  of  Infectious  Diseases.) 
A,  B,  Binary  fission ;  1-8,  spore-formation. 

knobs  and  their  chromidia  become  separated  off  as  rounded  bodies,  which, 
becoming  surrounded  with  a  yellowish-brown  envelope,  form  the  spores  for 
the  infection  of  a  new  host,  as  has  been  shown  by  Schaudinn's  feeding  experi- 

ments on  cats,  which  developed  typical  dysentery  with  the  amoebje  in  the 
motions,  in  the  lumen,  and  in  the  wall  of  the  alimentary  canal.  These  experi- 

ments further  proved  that  it  was  only  by  the  spores  that  infection  would  be 
spread.  The  remaining  portion  of  the  amoeba  dies  after  the  formation  of  the 
spores. 

Schaudinn  was  not  able  to  trace  the  development  any  further  than  the 
above  sketch.  Lesage  says  that  the  nucleus  in  the  little  cyst  divides  into 
three  laterally  placed  nuclei,  each  of  which  develops  into  a  small  amoeba. 

i8 
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Bionomics.— It  is  found  in  the  fasces,  in  the  contents  of  the  intestine  in scrapings  from  dysenteric  ulcers,  in  the  mucosa  and  submucosa  in  cases  of 
dysentery,  and  m  the  walls  of  abscesses  in  the  liver  and  elsewhere.  It  seems 
to  have  a  partiality  for  the  red  blood-corpuscles  as  food,  and  this  may  be the  cause  of  its  pathogenicity.  Scliaudinn  considers  that  its  pseudopodia  are 
more  resisting  than  tliose  of  L.  coli,  and  that  therefore  it  is  capable  of  making 
Its  way  into  the  mucosa  and  submucosa,  and  so  into  the  blood-stream  by means  of  winch  it  can  be  disseminated  all  over  the  body.  Whether  it  lives in  animals  is  not  known  witli  certainty. 

Distribution. — Until  recently  it  was  considered  to  be  cosmopoUtan,  but  at the  present  time  the  general  opinion  is  that  in  most  cases  it  has  been  confused 
with  L.  tdragena.  ■  There  can  be  no  doubt  that  man  can  act  as  a  carrier  of 
this  Losclua,  and  that  tlierefore  it  has  the  chance  of  being  world-wide  in  its 
distribution.  It  is,  however,  much  more  frequently  met  with  in  the  tropics than  in  tlie  temperate  zone. 

Pathogenicity.— LoscAm  histolytica  is  one  of  the  causes  of  amoebic  dysen- 
tery, hver  abscess,  and  the  abscesses  in  other  parts  of  the  body  which  are associated  with  amoebic  dysentery. 

Doubtful  Species. 

The  species  to  be  now  described  are  not  considered  as  '  good  '  bj^ 
many  authorities,  but  we  give  a  brief  account  of  them  for  the  sake 
of  completeness. 

Lbschla  tropicalis  Lesage  1908. 

Lesage,  from  his  studies  of  tropical  dysentery,  has  come  to  the  conclusion 
that,  just  as  there  is  a  Loschia  coli  Losch  parasitic,  but  non-pathogenic,  in 
the  intestine  of  man  in  warm  and  temperate  countries,  so  there  is  another 
amoeba  parasitic,  but  non-pathogenic,  in  the  intestine  of  man  in  the  tropics. 
This  parasite  he  names  L.  tropicalis. 

It  resembles  L.  coli  by  having  a  nucleus  which  contains  much  chromatin 
and  by  becoming  encysted,  but  it  differs  from  the  same  in  having  a  clearly 

Fig.  51. — Diagram  of  the  Life-Cycles  of  Loschia  tropicalis  Lesage. 

(Constructed  from  Lesage' s  drawings  in  the  Bulletin  de  la  SociH6  de  Pathologie 
Exotique,  showing  binary  fission  and  spore  formation.) 

visible  ectoplasm,  by  the  small  size  of  its  cysts,  and  by  the  fact  that  the  nucleus 
of  the  cysts  breaks  up  into  a  number  of  nuclei,  which  are  from  three  to  several 
(he  draws  thirteen  in  one  cyst).  This  entamoeba  can  be  cultivated  along  with 
bacteria,  but  is  non-pathogenic  to  animals. 

Lesage  considers  this  to  be  the  same  amoeba  which  was  studied  and  culti- 
vated by  Musgrave  and  Clegg,  and  thinks  that  the  production  of  dysenteric 

symptoms  in  their  experiments  was  due  to  contamination  with  the  minute 
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spores  of  Loschia  histolytica.  Walker  in  1908  describes  as  a  new  species 
E.  hominis,  which  may  perhaps  be  the  same  as  L.  tropicalis. 

Pathogenicity. — It  is  a  harmless  commensal  in  the  alimentary  canal  of  man. 
Culture. — Tt  can  be  cultivated  in  symbiosis  with  bacteria. 

Loschia  undulans  Castellani  1905. 

Synonym. — Entamceba  undulans  Castellani  1905. 
This  amoeba  was  found  in  faeces  from  persons  suffering  from  diarrlicea  in 

Ceylon,  together  with  other  intestinal  protozoa — e.g.,  Cercomonata  and  Tricho- 
nionata.    A  somewhat  similar  amoeba  has  been  found  by  Gauducheau  in  dogs. 

It  varies  in  size,  being  from  12  to  30  ̂   in  diameter,  but  there  may  be  much 
smaller  individuals.    It  has  no  fiagella,  but  possesses  an  undulating  membrane 

Fig.  52. — Loschia  undulans  Castellani  1905. 

and  long  straight  pseudopodia,  which  are  rapidly  emitted  and  retracted,  only 
one  pseudopodium  being  protruded  at  a  time.  There  is  no  marked  differenti- 

ation into  ei'-toplasm  and  endoplasm,  and  a  non-contractile  vacuole  is  usually 
to  be  seen.  The  cytoplasm,  which  is  finely  granular,  often  contains  bacteria, 
Castellani  was  inclined  at  one  time  to  consider  this  parasite  as  a  developmental 
stage  of  Cercomonas  hominis. 

Loschia  phagocytoides  Gauducheau  1908. 

Synonym. — Entamceba  phagocytoides  Gauducheau  1908. 
Loschia  phagocytoides  was  discovered  by  Gauducheau  in  Indo-China  in  a 

case  of  dysentery.  It  is  very  small — only  2  to  15  /x  in  diameter — very 
actively  motile,  and  possessing  a  well-developed  ectoplasm.  It  can  be  easily 
cultivated  on  ordinary  agar-agar  inoculated  with  Bacillus  typhosus  or  other 
bacteria,  which  it  readily  engulfs  and  digests.  Some  individuals  show  in  their 
cytoplasm  peculiar  spirochffite-Iike  bodies. 

Loschia  minuta  Elmassian  1909. 

Synonym. — Entamceba  minuta  Elmassian  1909. 
This  amoeba,  found  by  Elmassian  in  a  case  of  chronic  dysentery  in  South 

America,  resembles  L.  tetragena,  but  is  much  smaller,  rarely  exceeding  14  fi. 
in  diameter.  There  is  no  differentiation  between  the  ecto-  and  endo-plasm. The  nucleus  is  invisible  in  fresh  preparations,  and  when  stained  is  rich  in chromatin.    Encysted  forms  contain  four  nuclei. 

Loschia  nipponica  Koidzumi  1909. 

Synonym. — Entamceba  nipponica  Koidzumi  1909. 
This  entamoeba  was  found  by  Koidzumi  in  the  motions  of  cases  of  dysentery and  in  healthy  people  in  Japan.  In  the  former  case  it  is  associated  with 

Ulnstolytica.  wluch  it  resembles  in  size  (15  to  30  /x)  and  in  the  marked 
aitterence  between  the  ecto-  and  endo-plasm.  The  pseudopodia  are  never 
spinose  ;  the  endoplasm  is  vacuolated,  and  more  granular  than  in  L.  histolytica. 
ihe  nucleus  is  well  defined  (5  to  7  m),  and  rich  in  chromatin.  This  amoeba reproduces  by  fission,  schizogony  and  sporogony. 
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Loschia  buccalis  Prowazck  1904. 

Synonym. — Entamceba  buccalis  Prowazek  1904. 
This  amoeba  was  described  as  a  new  species  by  Prowazek  in  1904.  It  was 

^^^^t  f  °^  ^"fi'^ring  from  dental  caries,  and  possesses  a distinct  ectoplasm,  from  whicli  tlie  pseudopodia  are  produced.  The  nucleus is  large,  subcentral  in  position,  and  poor  in  chromatin.  The  food  of  the amoeba  is  composed  of  leucocytes,  bacteria,  and  detritus.  The  development is  by  binary  fission  and  a  spore-formation  somewhat  like  L.  histolytica. 

Loschia  hartmanni  Prowazek  191 2. 

Found  in  man  in  Savaii.     It  is  4  to  13     in  diameter  ;  nucleus  vesicular 
2  to  3-3  II  ;  cysts  small,  quadrinucleate,  characterized  by  a  thin,  bacteria-likc arrangement  of  chromidia. 

Loschia  williamsi  Prowazek  191 1. 
This  Loschia  is  considered  to  be  identical  with  L.  coli  Losch. 

Loschia  brasiliensis  H.  B.  Aragao  1912. 

Resembles  L.  coli.    Cysts  7  to  15  ̂   in  diameter,  with  eight  nuclei  and  a double  contour  membrane.    The  cysts  are  characterized  by  the  presence  of a  certain  amount  of  siderophile  substance  which  divides  the  cysts  into  two portions  of  nearly  equal  size. 

Loschia  biitschlii  Prowazek  191 2. 

Synonym. — Entamceba  biitschlii  Prowazek  191 2. 
Found  in  a  boy  in  the  Caroline  Islands.  It  varies  in  size  from  10  to  24  /x  ; 

coarse  alveolar  cytoplasm  ;  nucleus  vesicular ;  round  karyosome  and  centriole  ' cysts  roundish  ;  differ  from  those  of  L.  coli. 

Genus:  Vahlkamfia  Chatton  and  Lalung-Bonnaire  1912. 

Gymnamcebida,  with  vesicular  nucleus  (prokaryon)  having  one 
large  karyosome  with  or  without  a  centrosome,  with  little  peripheral 
chromatin,  with  division  by  promitosis.  Cysts  uninuclear.  Prac- 

tically all  cultivable  amoebae  isolated  from  human  stools  and  potable 
water  by  various  observers  belong  to  this  genus.  Cropper  has  grown 
a  pecuhar  amoeba  belonging  to  this  genus  in  citrate  solution. 

Type. — Vahlkamfia  Umax  Dujardin. 

Vahlkamfia  punctata  Dangeard  igio. 

This  amoeba  was  found  in  Indo-China  in  the  motions  of  a  case  of 
diarrhoea.  The  ectoplasm  is  rarely  visible,  and  the  endoplasm  is 
very  basophile,  while  the  method  of  division  is  by  promitosis.  The 
cysts  are  8  to  12  yu  in  diameter,  with  a  thin  wall  showing  a  double 
contour  ornamented  with  punctation,  and  always  uninucleate. 

Genus :  Paramceba  Schaudinn  i8g6. 

Paramceba  is  usually  described  as  one  of  the  Sarcodina,  but  Hartog  probably 
rightly  considers  that  it  belongs  to  the  CryptomonadincB  of  the  IMastigophora. 

The  life-history  of  Paramceba  eilhardi  Schaudinn  1896  has  been  worked  out 
by  Schaudinn.  It  is  a  flat,  discoidal  protozoon,  with  short,  lobose  pseudopodia. 
Besides  the  nucleus,  there  is  a  cytoplastic  body  called  by  Schaudinn  tlie 
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.  v.hnnkorner  '  Reproduction  is  by  simple  fission,  or  by
  tlie  parasite  be- 

Nebenkorper      ;^^eprou         _  j^gbenkorper, '  and  later  the  nucleus,  breaking 

S  ̂nSber  o"  dSon  ;  and  finally'^he  protoplasm  segmen
ting  around 

l?e  fto  form  spores  each  containing  a  piece  of  the 
 '  Nebenkorper  '  and  a  piece 

oahe  nucleus  ̂   These  spores  develop  two  flagella  each,
  and,  breaking  out  rem 

die  cTst  and  increasing  by  longitudinal  divi
sion,  m  due  course  lose  their 

flagella  and  become  young  amoebae. 

Paramoeba  hominis  Craig  1906. 

Paramaba  honiinis  is  a  rare  parasite  found  in  natives
  in  the  Philippine 

Islands  In  its  fully  grown  amoeboid  stage  it  is  from  1 5 
 to  25  ̂   m  diameter, 

^\h  well-defined  ecto- and  endo-plasm  when  moving,  but  not
  so  when  at  rest. 

The  nucleus  is  distinct,  and  is  composed  almost  entirely  of  ̂
hmmatin. 

This  amoeba  can  reproduce  by  binary  fission  for  some  time, 
 at  the  end  oi 

wJch  it^n^ysts  and  divides  into  a  number  of  small  sphe
rical  bodies  which, 

when  liberated  by  the  bursting  of  the  cyst-wall,  develop  long,
  dehcate  flagella, 

Fig.  53. — Diagram  of  the  Life-Cycles  of  Paramceba  hominis  Craig. 

(After  Craig,  from  the  American  Journal  of  Medical  Sciences.) 

and  move  about  actively.  These  flagellates  grow  rapidly,  and,  eventually 
becoming  quiet,  lose  their  flagella,  and  develop  into  amoebae  (Fig.  53). 

Pathogenicity. — It  is  generally  associated  with  a  severe  form  of  diarrhoea, 
and  is  at  times  the  only  organism  to  be  found  to  account  for  the  symptoms, 
but  it  is  not  known  whether  it  is  truly  the  cause  of  the  diarrhoea  or  not. 

ORDER  11.  THECAMCEBroA. 

Family  Gromiid^. 

Chlamydophrys  enchelys  Ehrenberg. 

Synonym. — Chlamydophrys  stercorea  Cienkowsky  1876  ;  Leydenia  gemmipara 
Schaudinn  1896. 

This  rhizopod  (Fig.  55),  which  is  believed  to  be  parasitic  in  man  in  one 
stage  of  its  life-history,  can  be  found  growing  in  human  faeces,  as  well  as  in 
those  of  the  cow,  the  rabbit,  the  mouse,  and  the  lizard.    It  is  oval  in  form, 
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T^b^^^^^^^^^^^^^^^  pseudopodia  project, 
contractile  and  food  vacuoles,  and  a  posterior  wXt^r  ̂ ",'  ̂^^L'^' 
tion  IS  by  '  bud-fission,'  by  which  is  meant  thp I  hlui^    ̂ ^olens.  Reproduc- 
at  the  mouth  and  forms  a  new  sVell  nn^^  VtT  ̂ ¥  protoplasm  protrudes 
which  retains  the  old  shell  If  two'  forll  separates  from  the  other  half, 

together,  the  daughter  cells  mat  n.rHi  '^'^P'^^duce  by  'bud-fission'  close 
large  colonies  of  twenty  or  more  LdMdLL°  Th'.  ̂̂ '^'^^^Ss-my) ,  forming encysted.  ^  individuals.    The  parasites  may  become 

Fig.  54. — Chlamydophrys  enchelys 
(Leydenia  Stage)  Ehrenberg. 

(After  Schaudinn.) 

Fig.  ss.- -Chlamydophrys  enchelys 
Ehrenberg. 

(After  Cienkowsky.) 

cells  of  another  individual,  and  then  become  encysted.  When  the  cvst ruptures  under  favourable  circumstances,  a  little  amoeba  escapes  whfch speedily  forms  a  shell,  and  becomes  in  due  course  an  adult  ChTamvdoXys 
formerir n.r^T^° "^^^  '^"^"^^V^  a°^<^boid  stage .  and  as  such  was formerly  called  Leydema  gemmipara  by  Schaudinn.  They  were  however 
originally  observed  by  Lieberkuhn  in  ascitic  fluid  taken  from  persons  sufiering from  a  mahgnant  growth,  but  he  did  not  determine  their  true  nature.  Leyden again  observing  these  cells  in  two  similar  cases,  caused  them  to  be  examined  b^ Schaudinn.    Lauenstein  and  Behla  have  also  seen  them  in  a  case  of  cancer spherical  or  irregularly  polygonal,  3  to  36  ̂   in  diameter,  with 
knobs  projecting  from  the  surface.  They  possess  a  distinct  ectoplasm  with hyaline  pseudopodia  and  a  large  vascular  nucleus.  Development  takes  place 
by  binary  fission  and  gemmation  (Fig.  54).  ^ 
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CHAPTER  XV 

MASTIGOPHORA 

Mastigophora-Euflagellata-Protomonadina-Polymastigina-Binucleata- Hasmoproteidae-Leucocytozoid^-TrypanosLid^lRefefencet 

MASTIGOPHORA  Diesing  1866. 

Plasmodromata  with  one  or  more  permanent  flagella  which  serve  as organs  of  ocomotion,  and  at  times  for  the  captSre  of  food 

d.!^  h^??°^^-~7^^  Mastigophora  are  usually  microscopical  in size,  but  have  a  tendency  to  colony  formation 
The  ectoplasm  is  present  in  the  form  of  a  sheath  called  the  peri- 

plast a  term  which  is  really  botanical  in  its  meaning.  If  this envelope  is  absent  the  Mastigote  may  be  amoeboid,  as  in  the  Rhizo- 
mastigma,  which  have  a  distinct  ectoplasm  and  endoplasm  The 
periplast  contains  contractile  elements  called  myoAemes"  The flageilum  may  be  situate  anteriorly  (tractellum)  or  posteriorly  (pul- seflum)  ;  there  may  be  but  one  (monomastigote),  two,  or  four  of 
equal  length  (isomastigote),  one  long  and  one  short  (paramastieote)  • 
one  anterior  and  one  posterior  (heteromastigote);  several  flagella 
placed  together  (polymastigote),  or  numerous  flagella  scattered over  the  body  (holomastigote). 

The  typical  flageilum  consists  of  an  elastic  axial  core  more  or  less 
enclosed  m  a  contractile  sheath  from  which  the  '  end-piece '  projects 
it  takes  Its  origin  from  a  granule  situated  in  the  cytoplasm  and 
apparently  forming  only  a  swelling  at  its  base.    The  swelling  is 
however,  a  centrosome,  to  which  various  names  have  been  apphed' such  as  basal  granule  or  blepharoplast.    Sometimes  this  centro- 

some IS  contained  in  a  special  nucleus  which  is  caUed  a  kineto- 
nucleus.    The  centrosome-blepharoplast  may  be  single,  when  there 
]^  only  one  flageilum  ;  or  multiple,  when  there  are  many  flagella. 
I  he  flageilum  may,  however,  penetrate  deeper  into  the  cytoplasm 
until  it  reaches  the  nucleus.    This  prolongation  is  called  the  rhizo- 
plast,  which  may  represent  the  central  spindle  (centrodesmose)  of the  achromatic  elements  of  the  dividing  nucleus,  and  which  connects 
the  divided  portions  of  the  original  centrosome  ;  or  it  may  have 280 
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arisen  simply  as  an  outgrowth  from  the 
 blepharoplast  Thus  the 

vartous  parts  of  the  flagellum  may  be  r
hizoplast,  blepharoplast, 

sheath,  or  envelope,  and  end-piece. 

If  the  centrosome  is  single,  it  may  be  m
tra-  or  extra-nuclear, 

and  in  either  case  is  a  centrosome-blepharopl
ast ;  if  multiple  the 

portion  connected  with  the  nucleus  is  the  ce
ntrosome,  and  that 

connected  with  the  flagellum  is  the  blepharopl
ast. 

The  periblast  in  the  heteromastigotes  may  be  draw
n  out  into 

an  undulating  membrane  which 

helps  locomotion. 

When  the  periblast  is  thin  or 

absent  the  body-form  may  still 

be  preserved  by  an  internal  stiff 

rod — as,  for  example,  the  axo- 

style  of  Trichomonas. 

There  is  a  difference  of  opinion 

as  to  which  is  the  anterior  end 

of  the  mastigote.  We  beheve, 

with  Sambon,  that  the  non- 

flagellate  end  should  correctly 
be  considered  as  the  anterior 

end,  but  several  authorities  hold 

quite  different  views,  and  our 
anterior  end  will  correspond  with 

many  other  writers'  posterior. 
Very  often  there  is  a  depression 
somewhere  on  the  surface  of  the 

animal,  generally  near  the  base 

of  the  flagellum,  which  is  in- 
tended for  the  reception  of  food, 

and  is  called  the  mouth  or 

cytostome  ;  more  rarely  there  is 
an  oesophagus  leading  into  the 
interior  of  the  cell.  Nutrition 

may  be  holozoic  or  holophytic, 

but  this  hardly  concerns  us,  as 
the  forms  to  be  described  are 

all  parasitic,  and  live  in  fluids 

from  which  they  absorb  nour- 
ishment by  their  whole  surface. 

In  the  cytoplasm  there  is  a  nucleus,  and  in  certain  forms  two 
nuclei :  a  trophonucleus  for  nutrition,  and  a  Idnetonucleus  for 
movement.  The  character  of  these  nuclei  will  be  dealt  with  in 

detail  in  the  Binucleata,  section  Trypanosomidte.  The  cytoplasm 

may  also  contain  food  vacuoles,  contractile  vacuoles,  chromatin  par- 
ticles, and  metaplastic  granules. 

Life-History. — Reproduction  takes  place  asexually  by  multiple  or 
simple  division  or  spore-formation  (schizogony),  and  also  by  true 
sexual  reproduction  (sporogony),  brought  about  by  conjugation 

Fig.  56.  —  Diagram  of  the  Life- 
Cycles  OF  A  Mastigote  (Copro- 
MONAS  SUBTILIS  DoBELL). 

The  upper  cycle  demonstrates  simple 
fission  and  the  lower  sporogony. 

(After  Dobell,  from  the  Quarterly 
Journal  of  Microscopical  Science.) 



282  PARASITIC  CAUSES  OF  DISEASE-PROTOZOA 

ml*v  nS°1'  f""^  f^'^  formation  of  a  synkaryon.  This  process,  wliich may  only  take  place  at  long  mtervals  in  these  simple  forms  of  hfe 
gives  renewed  vigour  to  the  animal,  which  now  reproduces  quickW asexually  Latent  or  encysted  forms  are  also  known.  In  the 
^mucleata  the  life-history  is  very  complex,  taking  place  in  two Hosts— a  vertebrate  and  an  invertebrate. 

The  whole  subject  of  the  structure  and  life-history  of  the  parasitic 
Mastigophora  requires  much  further  research,  which,  indeed,  is 
being  rapidly  carried  out  all  over  the  world— in  fact,  so  rapidly 

u  1     l^-  ̂̂ '"^y  possible  to  write  anything  on  the  subject  as  a whole  which  will  not  quickly  be  out  of  date. 
Classiflcation— The  classification  is  most  difficult,  and,  indeed, 

the  present  state  of  knowledge  is  not  such  as  to  permit  of  a  proper arrangement.    The  scheme  proposed  below  must  be  looked  upon merely  provisional. 

There  are  two  methods  in  vogue  at  present— one  by  Doflein,  which  is  gener- 
ally accepted,  and  the  other  by  Hartmann,  less  generally  accepted.  The essential  point  of  difierence  is  the  treatment  of  the  blood  flagellates  which are  grouped  together  by  Hartmann  into  his  third  order,  '  Binucleata '  or 

Mastigophora  with  a  trophonucleus  and  a  Idnetonucleus.  Schaudinn's researches  upon  the  life-cycle  of  Hcsmoprofus  noctuce  Celli  and  Sanfehce  looi 
indicated  that  the  previous  Hsemosporidian  genus  Halteyidiuml.B.hhQ  1894 was  merely  a  stage  in  the  life-history  of  a  flagellate.    Therefore,  the  Hsmo- 
proteidffi  were  moved  from  their  previous  association  with  the  old  Sporidia 
into  the    Binucleata.'    Similarly  his  researches  upon  Leucocytozobn  dani- lewskyt  Ziem&nn  1898  showed  that  this  had  a  trypanosome  stage,  and  hence 
was  to  be  included  m  the  Binucleata,  and,  further,  that  it  possessed  a  stage which  induced  some  authorities  to  believe  that  the  Spirochaites  would  even- tually be  found  to  be  aUied  to  the  Binucleata.    Further,  Hartmann  and 
■Z^^  ̂   researches  upon  Proteosoma  supported  the  union  of  the  Hsmosporidia with  the  Haemoflagellata  into  one  order,  the  Binucleata,  because  the  re  are  found 

amohg  the  merozoites  of  Proteosoma  rare  flagellate  forms— z.e.,  pear-shaped 
forms  possessing  in  addition  to  the  nucleus  a  small  granule  which  they  inter- 

pret as  a  kinetonucleus,  while  both  macrogametocytes  and  microgametocytes have  some  chromatic  spheres  which  they  interpret  as  non-functional  kineto- 
nuclei,  while  they  also  describe  a  rhizoplast ;  and,  finally,  in  the  microgametes 
they  describe  a  kinetonucleus  and  a  chromatic  filament  bordering  an  undu- 

lating membrane,  but  state  that  this  is  only  seen  in  the  fresh  condition.  These 
researches  bring  the  malarial  parasites— i.e.,  the  Plasmodids— into  close 
relationship  with  the  Haemoflagellata,  and  make  them  also  members  of  the 
Binucleata,  which  therefore  includes  the  families  of  the — 

Hffimoproteidae , 
Leucocytozoidas, 
Trypanosomidae, 
HerpetomonidEB, 
Plasmodidae, 

with  an  appendix  in  which  the  Spirochastse  are  placed. 
This,  in  brief,  was  the  position  of  flagellate  classification  when  we  wrote  the 

first  edition  of  this  book  in  1910,  and  it  was  expected  that  further  researches 
would  support  Schaudinn's  work.  Unfortunately,  this  extremely  able 
protozoologist  is  dead  and  his  epoch-making  work  has  ceased,  and  there  is  at 
the  present  time  much  confusion  with  Hartmann,  Prowazek,  Sambon,  and 
many  others  supporting  liis  work,  while  Doflein,  Mincliin,  Fantliam,  Miss 
Robertson,  and  many  others,  oppose  liis  results.  Of  special  interest  is  the 
position  of  such  observers  as  Woodcock,  who,  at  first  thorouafhly  convinced 
of  the  correctness  of  Schaudinn's  work,  have  been  led  bv  their  own  observa- 
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tions  and  almost  reluctantly,  to  relinquish  their  original 
 position,  and  to  state 

that  «iey  believe  that  Schaudinn's  work  on  Haemoprot
eus  is.  incorrect,  and 

that  instead  of  Trypanosoma  noctucB  being  a  stage  in
  the  hfe-history  of 

nimMus  noctuiU^ey  belong  in  reaUty  to  entire
ly  difierent  genera 

We  therefore  provisionally  retain  Hartmann's  classificatio
n,  as  before,  m  a 

modified  form. 

Doflein's  classification  is  as  follows  : — 

Mastigophora  :  — 

Subclass  Flagellata  (=Eufiagellata)  :— 
Order  i.  Protomonadina. 
Order  2.  Polymastigina. 

Order  3.  Euglenoidina. 
Order  4.  Chromomonadina. 

Order  5.  Phytomonadina. 
Subclass  Dinoflagellata. 
Subclass  Cystoflagellata. 

The  Protomonadina  includes  the  Trypanosomids  and  alHed  famihes— i.e., 

the  Hffimoflagellata— while  the  Plasmodida;,  Haemoproteidffi,  Leucocytozoidae
, 

andalhed  forms— i.e.,  the  Haimosporidia— are  classified  with  the  Telosporidia. 

The  Spirochetes,  or  Proflagellata,  are  treated  in  a  separate  section  before  the Protozoa. 

Hartmann's  classification  is  : — 

Subclass  Flagellata  : — 
Order  i.  Rhizomastigina. 
Order  2.  Protomonadina. 
Order  3.  Binucleata. 

Order  4.  Chromomonadina.  ' 
Order  5.  Euglenoidina. 
Order  6.  Phytomonadina. 

fiis  order  of  the  Protomonadina  includes  Doflein's  Protomonadina  and 
Polymastigina,  as  follows  : — 

Order  2.  Protomonadina  : — 

(a)  Monozoa — not  bilaterally  symmetrical. 
Family  i.  Cercomonadidte. 
Family  2.  Bodonidse. 
Family  3.  Monadidae. 
Family  4.  Tetramitidae,  etc. 

{b)  Diplozoa — -bilaterally  symmetrical — DistomatLdae. 

The  classification  which  we  follow  is : — 

Phylum  II.  Mastigophora  Diesing  1866. 

Class  I.  Eiiflagellata  Cohn  emended  Biitschli. 
Order  i.  Protomonadina  Blochmann. 

Order  2.  Polymastigina  Blochmann. 
Order  3.  Binucleata  Hartmann. 

Order  4.  Euglenoidina  Blochmann. 
Orders.  Chromomonadina  Klehs. 

Order  6.  Phytomonadina  Blochmann. 

Class  II.  Dinoflagellata  Biilschli. 
Class  III.  Cystoflagellata  Haeckel. 

In  the  study  of  tropical  medicine  only  the  first  three  orders  of 
the  Euflagellata  are  of  importance. 
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CLASS  L   EUFLAGELLATA  Cohn  emended  Butschli. 

Mastigophora  usually  of  small  size,  with  one  or  more  flagella  with 
thm  periplast,  and  without  inflation  of  body  with  gelatinous  sub- 

stance.   F ree  swmimmg  with  a  great  tendency  to  colony  formation. 

ORDER  I.  PROTOMONADINA  Blochmann. 

Euflagellata  parasitic  or  free-hving,  usually  of  small,  and  often 
of  mmute  size,  with  one  to  three  flagella,  which  spring  from 
centrosomes  which  are  often  blepharoplasts,  with  periplast  usually invisible.  Free-hvmg  forms  often  have  a  cytostome,  but  no oesophagus. 

Classiflcation .— The  Protomonadina  contain  the  families  Choano- 
ttagenidae,  Cercomonadidse,  Bodonidse.Monadid^,  and  Amphimona- 
didae,  which  may  be  recognized  as  follows  :— 

A.  Protomonadina  with  one  flagellum  : — 
I.  With  collar  :  ChoanoflagellidcB  Stein. 

II.  Without  collar  :  CercomonadidcB  Kent. 

B.  Protomonadina  with  one  principal  and  one  or  rarely  two accessory  flagella. 

I.  Flagella  unequal,  and  performing  different  functions  : 
[a)  With  one  principal  and  one  lateral  flagellum  which 

may  be  free .  There  may  be  an  undulating  mem- 
brane :  BodonidcB  Biitschh. 

(b)  With  one  principal  and  one  or  two  accessory 
flagella  :  Monadidee  Stein. 

II.  Flagella  equal  and  performing  the  same  function: 
Am-phimonadidcB  Kent. 

The  families  which  contain  species  of  interest  to  us  are  the  Cerco- 
monadidse, the  Bonadidce,  and  the  Monadid^. 

Cercomonadid^  Kent  emended  Biitschh. 

Protomonadina  with  elongate  or  short,  oval  bodies,  possessing  one 
free  flagellum,  and  having  an  amoeboid  non-flagehate  extremity 
(anterior)  and  a  contractile  vacuole  near  flagellate  extremity  (pos- 

teriorly).   Centrosome  and  rhizoplast  present. 
Type  Genus. — Cercomonas  Dujardin  1841  emended  Biitschli. 

Cercomonas  Dujardin  1841  emended  Biitschh. 

CercomonadidcB  with  non-flagellate  (anterior)  end  prolonged  into 
a  long  process,  supported  by  an  axostyle  which  comes  from  the 

karyosome.  Flagellum  with  blepharoplast  and  rhizoplast.  Karyo- 
some  large.    Nucleus  in  flagellate  (posterior)  third  of  body. 

Type. — Cercomonas  hominis  Davaine  1854. 
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Cercomonas  hominis  Davaine  1854. 

Davaine  found  these  flagellata  in  the  e
vacuations  of  cholera 

patients,  and  since  then  they  have  been  
found  in  numerous  cases 

?f  diarrhoea,  and  even  in  normal  stools,  m  w
hich  we  have  often 

seen  them.  They  have  also  been 

found  in  sputum  in  cases  of 

gangrene  of  the  lungs  and  in 

pleural  exudations,  and  have  been 

reported  as  parasites  of  dogs, 

ducks,  and  fowls.  There  has,  how- 
ever, been  the  utmost  confusion  as 

to  what  is  meant  by  Cercomonas, 

and  many  writers  have  confused  it 
with  Trichomonas. 

Cercomonas  hominis  is  a  round 

or  pear-shaped  parasite  averaging 
from  8  to  10  /X  in  diameter,  with 

a  long  flagellum  projecting  from 
the  more  pointed  end.  There  is 
no  undulating  membrane.  The 
nucleus  is  small,  indistinct,  and 

usually  situated  near  the  flagellar 

extremity,  where  a  mouth  has  also  been  described.  Reproduc- 
tion is  by  binary  fission,  and  Perroncito  and  Piccardi  have 

described  encystment. 

According  to  our  experience  at  autopsies,  the  parasite  may  live 
not  only  in  the  small  intestine,  as  generally  stated,  but  also  in  some 
cases  in  the  large  intestine. 
Cercomonas  is  readily  killed,  as  observed  by  Castellani  and  Willey, 

by  a  solution  of  methylene  blue  (i  in  3  000). 

Fig. 
57.  —  Cercomonas Davaine. 

HOMINIS 

1-3,  and  5,  Flagellate  forms  ; 

4,  encysted  form. 

Cercomonas  vaginalis  Castellani  and  Chalmers  1909. 

This  is  a  pear-shaped  or  rounded  parasite,  measuring  5  to  10  /;i  in 
its  maximum  diameter,  and  provided  with  one  flagellum,  a  small 
nucleus,  and  food  vacuoles,  but  without  a  pulsating  vacuole.  It  is 
not  uncommon  in  the  vagina  of  native  women  in  Ceylon. 

Cercomonas  perryi  Castellani  1907. 

Found  by  Castellani  in  Ceylon  in  monkeys  [Macaciis  pileaius  and  Semno- 
pithecus  priamus)  suffering  from  diarrhoea.  It  is  morphologically  extremely 
similar  to  C.  hominis,  being  roundish  or  pear-shaped,  8  to  12  ̂   in  diameter. 
There  is  one  flagellum  originating  from  the  pointed  end.  The  nucleus  is 
situated  near  the  flagellar  end.  Reproduction  seems  to  be  by  binary  fission, 
but  cysts  can  be  seen. 

Other  Species. — C.  anatis  Davaine,  in  the  alimentary  canal  of  ducks  ; 
C.  canis  Gruby  and  Delafond,  in  the  same  of  dogs  :  C.  eallinarum  Davaine,  in 
fowls.  

^ 
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BoDONiD^  Biitschli. 

fiafeTllTrST'  ̂ l'':-Y'''^or  parasitic,  with  two  dissimilar ttagella  d  rected  anteriorly  and  laterally  respectively,  with  or  with- out undulating  membrane,  and  with  or  without  kine  onucleus Type  Genus— Bot^  Stein  1878. 
There  are  two  genera,  which  can  be  distinguished  as  follows  :— 

A.  With  kinetonucleus  :  Prowazekia. 
B.  Without  kinetonucleus  :  Bodo. 

Prowazekia  Hartmann  and  Chagas  1910. 
BodonidcB  with  a  kinetonucleus. 

'^^Q—Prowazekia  cruzi  Hartmann  and  Chagas  iqio J .   separation  of  the  old  genus  Bodo  sensn  laiti  into  Bodo  sensu 
stncto  and  Prowazekia  is  not  at  present  generally  accepted  •  for 
example,  Alexeieff  and  others  oppose  it,  Itating  that  the  generic name  for  all  the  species  included  under  Prowazekia  should  be  Bodo 
while  that  for  the  only  species  at  present  under  Bodo— viz  B 
lacertcB  Grassi  1881-should  be  Prowazekella  (new  genus)  lacericB Lrrassi  1881.    Nor  is  this  the  only  confusion  with  regard  to  Prowa- 

zekia, for  one  species— P.  urinaria  Hassall  1859— has  been  found  in 
urine  which  has  been  passed  for  six  hours  or  more  in  the  temperate 
zone  ;  and  three  species— P.  asiatica  Castellani  and  Chalmers  iqio 
Leylon ;  P  cruzt  Hartmann  and  Chagas  1910,  Brazil;  P.  wei7thergi Mathis  and  Leger  1910,  Indo-China— are  found  in  faeces ;  while  one 

r?r"l^"  ̂^^'"'^  Nagler  1910— lives  in  slime  on  stones  at  Lunz. All  observers  are  agreed  that  these  flagellates  are  non-pathogenic 
but  the  question  which  is  debated  is  whether  they  are  accidental 
contaminations  of  the  urine  and  faeces  after  being  passed  out  of  the 
body,  and  the  urine  problem  is  further  complicated  by  the  question 
as  to_  whether  it  was  contaminated  by  the  faces. 

With  regard  to  the  urinary  species,  it  has  been  found  by  Hassall 
m  1859,  Salisbury  m  1868,  Kunstler  in  1883,  and  Stintori  in  1912. 
He  obtained  it  only  twice  from  the  same  patient,  who  was  in  a  hos- 

pital ward  m  Liverpool,  and  in  none  of  the  other  patients  in  the 
ward  ;  it  was  not  found  in  the  faeces,  nor  in  a  vessel  of  water  exposed 
to  the  air  of  the  ward,  nor  in  the  water-supply.  It  was  not  present 
m  Jater  observations  taken  aseptically,  and  cultures  died  rapidly  at 37  C.  It  is  therefore  concluded  to  be  an  accidental  contamina- tion. 

The  intestinal  forms  are  not  so  easily  dismissed,  as  we  have  found 
them  m  stools  collected  in  sterile  petri-dishes,  and  Mathis  and 
L^ger  found  their  species  in  the  faeces  of  persons  in  good  health  and 
suffering  from  diarrhoea,  even  when  taken  with  aseptic  precautions. 
It  IS  possible,  therefore,  that  some,  at  all  events,  of  the  intestinal 
forms  are  harmless  occasional  parasites  of  man. 
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Prowazekia  urinaria  Hassall  1859. 

This  species  has  several  times  been  found  in  hu
man  urine  which 

has  been  passed  some  hours.  _ 

Morphology.— The  flagellate  appears  m  three 
 forms— a  sausage- 

shaped  form,  10  to  25  in  length  by  2-5  to  6  in  br
eadth  ;  a  round 

or  oval  form,  varying  from  4  ̂   in  diameter  to  15  by  1
0  m  measure- 

ment ;  a  carrot-shaped  form,  varying  from  6  by  3  to  25  by  4  /x. 

The  cytoplasm  contains  a  large  number  of  small,  highly
  retractile 

granules  and  contains  a  trophonucleus  and  a  kmeto
nucleus, 

which  latter  is  a  relatively  large  pear-shaped  body.  The  body  is 

enclosed  by  a  thin  periplast,  and  possesses  two  flagella,  a  sh
orter 

anterior  and  a  longer  lateral,  which  possess  blepharoplasts  (basal 

granules).  Connected  by  rhizoplasts  to  the  kinetonucl
eus  there 

is  a  cytostome  situate  near  the  root  of  the  short  flagellum. 

Bionomics.— It  moves  in  a  jerky  manner,  with  the  short  flagellum 

directed  forwards  and  the  long  flagellum  backwards.  The  small 

flagellum  is  also  useful  in  capturing  food,  such  as  bacteria.  Food 

enters  by  means  of  the  cytostome  and  forms  the  usual  food  vacuoles, 

which  accumulate  at  the  aflagellar  end.  A  contractile  vacuole  is 

seen  in  large  flagellates,  and  may  measure  i  to  3  in  diameter. 

It  is  situate  near  the  base  of  the  cytostome,  to  which  it  is  joined  by  a 

minute  canal.  It  contracts  every  15  to  30  seconds  at  a  temperature 

of  20°  C.  It  is  thought  to  be  the  dilated  fundus  of  the  cyto- 
stome. 

Life-History. — It  divides  in  two  by  binary  fission,  the  blepharo- 

plast  apparently  dividing  first  and  forming  two  new  flagella,  after 
which  the  cell  nuclei  and  the  cell  divide.  It  can  lose  its  flagella, 

and  can  form  round  or  oval  cysts  5  to  7  ̂   in  diameter,  inside  from 
which  after  a  time  it  again  becomes  flagellate,  and  escapes  in  its 
typical  form. 

Cultivation. — In  association  with  bacteria  it  grows  well  in  urine, 
on  salt  agar,  nutrient  agar,  serum  agar,  blood  agar,  peptone,  salt 

solution,  nutrient  broth,  and  diluted  blood-serum  at  a  temperature 

of  20°  C,  but  is  killed  by  a  temperature  of  37°  C.  in  one  to  two hours.    It  has  not  been  cultivated  free  from  bacteria. 

Prowazekia  asiatica  Castellani  and  Chalmers  igio. 

Synonym. — Bodo  asiaticus  Castellani  and  Chalmers  1910. 
This  flagellate  was  found  in  1909  by  Castellani  and  Chalmers  in 

the  stools  of  cases  of  Agchylostomiasis  suffering  from  diarrhoea  in 
Ceylon.  It  was  studied  in  detail  by  Whitmore  in  1911,  and  assigned 
to  the  new  genus  Prowazekia,  which  Hartmann  and  Chagas  had 
differentiated  from  the  old  genus  Bodo. 

Morphology. — P.  asiatica  is  found  in  the  motions  in  two  forms — 
either  as  a  long,  slender  flagellate  measuring  10  to  16  in  length  by 
5  to  8  in  breadth,  or  as  a  more  rounded  form  which  has  a  trans- 

verse diameter  of  8  to  10  ̂ .    The  cytoplasm  is  alveolar  in  structure, 
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containing  food  vacuoles,  but  no  contractile  vacuole.  The  tropho- 
nucleus  is  usually  situate  in  the  flagellar  third  of  the  cyto- 

plasm and  consists  of  a  nuclear  membrane,  a  widish  space  for 
the  enchylema,  and  a  central  karyo- 
some,  with  usually  a  centrosome.  The 
kinetonucleus  is  situate  nearer  the 

flagellar  extremity,  and  is  connected  by 
a  long  strand  with  a  small  piece  of 
chromatin  situate  near  the  aflagellar 
extremity,  and  by  another  strand  with 
one  of  the  two  blepharoplasts  which  lie 
adjacent  to  the  flagellar  extremity. 
These  blepharoplasts  are  united  together, 
and,  as  already  stated,  to  the  kineto- 

nucleus by  strands.  Usually  there  are 
two,  which  may  lie  side  by  side  or  one 

over  the  other.  From  these  blepharo- 
plasts the  two  flagella  take  origin,  and 

quickly  pass  to  the  exterior. 

Reproduction.- — ^Asexual  reproduction 
takes  place  by  metamitosis,  but  sexual 

reproduction  is  unknown.  Cyst  forma- 
tion has  been  observed,  resulting  in 

rounded  bodies  6  to  7  in  transverse  diameter,  possessing  tropho- 
and  kineto-nuclei,  and  enclosing  the  remains  of  the  flagella. 

Culture. — P.  asiatica  is  readily  cultivated  in  liquid  and  in  the 
water  of  condensation  of  sohd  media  in  symbiosis  with  bacteria. 

Fig.  58. — Prowazekia  asi- 
atica Castellan I  and 

Chalmers  :  From  Faeces. 

2  3  ^ 

Fig.  59. — Prowazekia  asiatica  Castellani  and  Chalmers:  From  Cultures. 
(After  Whitmore.) 

The  most  suitable  medium  is  the  condensation  water  of  nutrose 

agar  (2  to  4  per  cent.),  or  maltose  agar,  on  which  a  few  drops  of 
albumin-water  have  been  placed,  when  it  can  be  subcultured  and 
grown  indefinitely  if  the  tubes  are  kept  uncapped  and  subcultures 
are  made  twice  a  week. 

Pathogenicity.— Probably  nil. 
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Prowazekia  cruzi  Hartmann  and  Cliagas  igio. 

Oval  to  pear-shaped  forms  ;  length,  8  to  I3  /x  ;  breadth,  5  to  6  /x, 
with  the  tiagella  at  the  narrow  end.  Found  in  Brazil.  Differs 

from  P.  asiatica  by  the  absence  of  the  strand  which  originates  from 

the  kinetonucleus  and  terminates  into  a  chromatin  granule.  Martin 

has  found  in  human  stools  in  Tsingtau  a  Prowazekia  which  he 
believes  to  be  identical  with  P.  cruzi. 

Prowazekia  weinbergi  Mathis  and  Leger  1910. 

Pear-shaped,  but  rather  drawn  out  into  a  point ;  length,  8  to  15  /x  ; 

breadth,  4  to  6-5  /x.  Flagella  at  broad  end.  Found  frequently  in 
the  motions  of  men  in  Tonkin. 

Prowazekia  parva  Nagler  1910. 

Characterized  by  its  small  size,  the  longest  forms  being  5  to  8 
The  cysts  do  not  contain  flagella. 

M0NADID.E. 

Monas  Stein  1878. 

Monas  pyophila  R.  Blanchard  1895. 

This  parasite  is  described  by  Grimm  as  being  present  in  the  pus  from  a 
pulmonary  and  a  hepatic  abscess  in  a  Japanese  woman.  It  is  shaped  like  a 
large  spermatozoon,  and  consists  of  a  heart-shaped  body,  surrounded  by  a 
thick  cuticle,  which  is  divided  into  three  parts.  The  rounded  end  of  the  heart 
carries  a  long,  retractable  projection  covered  by  cuticle,  except  at  its  tip, 
where  a  flagellum  projects.  It  requires  further  investigation.  Monas  leus  has 
also  been  described  in  cases  of  bronchitis  in  man. 

ORDER  II.  POLYMASTIGINA  Butschli  and  Blochmann. 

E'uflagellata,  with  two  to  eight  similar  or  dissimilar  flagella,  and  a 
special  mouth  aperture  for  food.  Small  forms  free-living  or  para- sitic. 

The  parasitic  members  of  this  suborder  are  classed  by  Doflein into — 

Family  I.  TetramitidcB  Butschli. 

Family  IL  Polymastigidce  Biitschli. 

Family  I.  Tetramitid^  BiitschU. 

Polymastigina  with  three  or  four  flagella  arising  together. 
Geneva —Teiramitus,  Heteromita,  and  Trichomonas. 

Tetramitus  Perty  1852. 

Synonyms.— M(j!cros;!ow«  Alexeieff  igog,  Fanapepea  Prowazek 191 1,  Chilomastix  Alexeieff  1910. 
Teiramitidce  with  pear-shaped  bodies,  well-developed  cytostome, and  undulating  membrane. 

19 
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Tetramitus  mesnili  Wenyon  1910. 

Synonyms. — Macrosioma  mesnili  Wenyon  1910,  Fanapepea  inies- 
tinalis  Prowazek  1911,  Chilomasiix  mesnili  Alexeieff  1910. 

Tetramitus  with  pear-shaped  body,  possessing  three  flageUa 
springing  from  the  broader  end,  and  a  very  large  cytostome  extend- 

ing from  the  base  of  the  flagella  into  the  body  for  about  half  its 
length.  The  edges  of  the  cytostome  are  prolonged  into  lips,  thus 
forming  a  deep  groove  within  which  lies  the  undulating  membrane. 
The  flagella  are  provided  withblepharoplasts,  and  there  is  a  vesicular 
nucleus  containing  a  chromatic  network  dotted  with  clumps  of 
chromatin.  The  parasites  measure  12  to  15  ix  in  length  by  3  to  7 
broad.  The  diameter  of  the  nucleus  varies  from  1-5  to  2-5  /a  ;  and 
the  length  of  the  flagella  9  to  13-5  fi,  while  the  cytostome  is  about 
6  fi  long.    Encysted  forms  measure  7  by  5 

Remarks. — This  parasite  has  been  found  by  Wenyon,  Alexeieff, 
Prowazek,  Nattan-Larrier,  and  Brumpt,  in  the  motions  of  persons  in 
the  Crimea,  in  a  person  from  Bahama,  in  Sawaii,  and  in  a  person 
from  the  Ivory  Coast  of  West  Africa. 

Pathogenicity. — It  would  appear  to  possibly  cause  diarrhoea  and 
dysentery. 

HetePOmita  Dujardin  1 84 1. 

Polymastigina  round  or  oval,  with  two  flagella,  one  at  each  pole. 

Heteromita  zeylanica  Castellani  and  Chalmers  1910. 

This  flagellate  is  elongated,  8  to  1 5  /a  in  length  by  3  to  4  /a  in  breadth,  with 
single  flagellum  at  each  pole,  and  a  nucleus  fairly  rich  in  chromatin.  No 
undulating  membrane  or  pulsating  vacuole,  but  with  chromidia  in  the  cyto- 

plasm. It  is  not  cultivable.  This  flagellate  we  classify  provisionally  under 
the  genus  Heteromita.  It  was  found  in  the  stools  of  persons  suffering  from 
agchylostomiasis  in  Ceylon. 

Trichomonas  Donne  1837. 

TetramitidcB  with  pyriform  bodies,  the  non-flagellate  end  being 
pointed,  and  the  flagellate  rounded  and  carrying  three  to  four 
flagella,  which  may  be  fused  together.  There  is  an  undulating 
membrane  which  runs  from  the  non-flagellate  extremity  backwards 
to  the  flagellate  end.  The  nucleus  hes  near  the  flagellated  end. 
Parasitic  in  vertebrates  and  invertebrates,  chiefly  in  the  intestine. 

Species. — T.  vaginalis  Donne  1837,  T.  hominis  Davaine  1854, 
T.  pulmonalis  Schmidt  1895. 

Trichomonas  vaginalis  Donne  1837. 

Synonym. — T .  irregularis  Salisbury  1868. 

This  parasite  lives  in  the  vagina  when  the  reaction  of  the  mucus  is 

acid.  It  is  found  in  Europe,  and  we  have  observed  it  in  Cejdon  and 

in  equatorial  Africa.  It  has  also  been  reported  to  occur  in  the 

urethra  in  men,  after  cohabitation  with  women  infected  with  the 

parasite. 
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It  is  not  transferable  to  rabbits,  guinea-pigs,  or  dogs.  It
  has  not 

been  cultivated,  nor  is  it  understood  how  women  
become  mfected 

T  vannalis  is  fusiform  or  pear-shaped  in  appearance,  l
ength 

from  15  to  25  iM,  and  breadth  from  7  to  12  /x.  
The  non-fiagellate 

extremity  is  pointed  and  the  flagellate  extremity  ro
unded.  1  he 

parasite  is  generally  considered  to  be  harmless,  but  we
  have,  how- 

ever, found  it  much  more  frequently  in  women  suffenng  from
 

vaginitis  than  in  normal  women. 

Trichomonas  hominis  Davaine  1854. 

Synonyms. — Cercomonas  hominis  Davaine  1854,  C.  intestinalis 

Lambl  1875,  T.  intestinalis  Leuckart  1879,  Monocercomonas  hominis 

Grassi  1882  ;  Cimcenomonas  hominis  Grassi  1883. 

The  utmost  confusion  has  existed  between  this  species,  Cercomonas 

hominis  and  T.  vaginalis.  It  has  been  found  in  cases  of  diarrhoea  in 

Europe,  India,  and  Ceylon,  but  in  small  num- 

bers may  be  found  also  in  the  intestine  of  in- 
dividuals apparently  healthy ;  it  has  also  been 

reported  from  the  mouth  cavity  and  stomach. 

It  seems  to  prefer  to  Uve  in  alkahne  mucus. 

T.  hominis  is  pear-shaped,  with  a  breadth 

of  from  18  to  25  fJL,  with  three  flagella  at  its 

broadest  end,  and  an  undulating  membrane. 

The  cytoplasm  contains  a  rather  indistinct 

nucleus,  and  one  or  several  non-pulsating 
vacuoles. 

It  has  not  been  transmitted  to  animals,  nor 

has  it  been  cultivated.  It  can  reproduce  by  longitudinal  division, 
but  forms  are  to  be  seen  indicating  encystment  and  conjugation. 
Alexeieff  considers  the  bodies  described  as  trichomonas  cysts  to  be 

in  reality  an  ascomycetes  fungus,  which  he  calls  Blastocystis  enter ocola 
n.g.,  n.s.    Brumpt  uses  the  term  Blastocystis  hominis. 

Fig.  60. — Trichomonas 
HOMINIS  Davaine. 

Trichomonas  dysenterise  Billet  1907. 

This  Trichomonas  was  first  found  by  Billet  in  the  motions,  and 
later  in  1912  by  Gauducheau,  who  believes  that  it  becomes  an 

amoeba  in  one  stage  of  its  life-history.  The  latter  observer  divides 
the  life-history  of  a  Loschia  into — (i)  Stage  of  parasitism  in  the 
tissues  ;  (2)  stage  of  saprophytism  in  the  lumen  of  the  bowel  or  in 
cultures  when  it  lives  on  bacteria  ;  (3)  stage  of  free  existence  when 
it  is  a  flagellate.  He  considers  that  Loschia  undulans  Castellan i 
1904  is  allied  to  this  species. 

Trichomonas  pulmonalis  Schmidt  1895. 

This  form  has  been  found  by  Schmidt  and  St.  Artault,  Leyden 

and  Jaffe,  in  the  sputum  and  lungs  of  persons  suffering  from  phthisis, 
gangrene,  and  putrid  bronchitis. 
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Other  Species. — T.  bairachorum  Perty  1852,  in  the  cloaca  of 
Runa  temporaria,  R.  esculenta,  Bufo  vulgaris,  and  Hyla  arbor ea,  in 

Germany  and  Italy  ;  T.  suis 
Gruby  and  Delafond,  in  the 
alimentary  canal  of  pigs ;  T. 
limacis  Dujardin,  in  the  gut 
of  Limax  agresiis ;  T.  lacertce 
Blochmann,  in  the  cloaca  of 
Lacerta  agilis,  T.  cavice  Davaine, 

in  the  large  bowel  of  guinea- 
pigs  ;  but  this  last  may  perhaps 
be  separated  off  into  a  separate 
genus,  Trichomastix,  with  one 
long  fiagellum  directed  across 
the  body.  T.  perronciti  Castel- 
lani  1907,  in  monkeys  suffering 
from  diarrhoea,  is  very  similar 

Fig.  61.— Flagellate  of  Tricho-  morphologically  to  T.  hominis. 
MONAs  Type  found  in  the  Blood  T.  columbarum  Prowazek  and 
OF  A  Leopardine  Snake.  Aragao  1909,  is  found  in  the 

(After  Plimmer.)  buccal     mucosa    of  pigeons. 
Plimmer  has  shown  that  fla- 

gellates of  the  type  of  Trichomonas  can  be  found  in  the  blood 
of  snakes. 

Family  II.  Polymastigid^  Biitschh. 

Synonym. — OdomitidcB. 
Polymastigina  with  four  to  six  fiagella  at  the  broader  and  two  at 

the  narrower  end. 

Genera. — i.  Hexamiius  Dujardin,  with  three  fiagella  on  each  side 
of  the  rounded  end.    2.  Lamblia  Blanchard  1888. 

Hexamitus  Dujardin. 

The  species  of  Hexamitus  are  Hexamitus  muris  Grassi,  in  the  intestine  of 
species  of  Mus,  and  also  that  of  Arvicola  arvalis  ;  H.  intestinalis  Grassi  is 
found  in  Rana  esculenta  and  Bufo  vulgaris  ;  and  H.  vulgaris  Dujardin  in  the 
alimentary  canal  of  Ostrea  edulis  and  angulata,  according  to  Certes.  There 
is  some  doubt  as  to  where  the  genus  Polymastix  Biitschli  should  come  ; 
perhaps  it  belongs  to  the  Tetramitidae. 

Lamblia  R.  Blanchard  1888. 

PolymastigidcB,  with  pear-shaped  body,  the  broad  end  having  a 
hollow,  from  the  borders  of  which  three  pairs  of  fiagella  take  origin. 
The  pointed  end  carries  the  fourth  pair  of  fiagella. 

Lamblia  intestinalis  Lambl  1859. 

Synonyms. — Cercomonas  intestinalis  Lambl  1854,  Hexamitus 
duodenalis  Davaine  1875,  Dimorphus  muris  Grassi  1879,  Megas- 
ioma  entcricum  Grassi  1881,  Megastoma  intestinale  Blanchard  1886, 
Lamblia  intestinalis  Blanchard  1888. 
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THi^  narasite  lives  in  tlie  intestine  of  d
ifferent  species  of  the 

genera  llus  and  Epimys  (M.  muscul
us,  E  ratius,  E.  norveg^cus, 

ff  s  LS  ;  also  in  species  of  Arv
icola  {A.  arvens^s  and  /I.  am- 

LltZ  al  o  in  the  rabbit,  the  cat,  the  d
og,  the  sheep,  and  man. 

^  t  was  first  observed  by  Lambl  in  the  muc
ous  mtestmal  evacua- 

tions of  children  in  Russia,  then  by  Grassi  in  It
aly,  who  made  a 

romple  e  study  of  the  parasite  ;  in  Germa
ny  by  Moritz  m  Austria 

brjaksch^n  EgyP   by  Kruse,  and 
 we  have  observed  it  several 

^"it  occSrthe  large  bowel  of  man,  and  it  and  its  cysts  can  be 

found  in  the  fsces.  The  infection  of  man  is  bro
ught  about  by 

swallowing  the  encysted  forms.  This  
has 

been  proved  experimentally  by  Grassi,  and  
as 

it  occurs  in  mice,  it  is  quite  easy  to  see  how 

infection  of  foodstuffs  is  possible. 

L.  intestinalis  is  an  actively  motile  organism 

about  12  to  21  ji  in  length,  and  about  5  to 

12  /X  in  breadth.  It  is  pear-shaped,  being 

surrounded  by  a  thin  periplast  (ectoplasm) 

which  keeps  its  form.  The  under  surface 

(when  attached)  is  excavated  with  a  well
- 

defined  border,  which  is  interrupted  at  the 

site  of  the  cytostome.  This  hollow  is  probably 

a  kind  of  peristome,  and  is  useful  in  fixing 

the  parasite  to  the  intestinal  epithehum. 

The  cytoplasm  contains  three  nuclei,  which 

are  said  to  be  connected  with  the  fiagella.  Asexual  reprodu
ction 

is  by  longitudinal  division. 

The  parasite  can  become  encysted  into  oval  cysts  10  in  length 

by  7  /li  in  breadth,  surrounded  by  a  hyahne  cyst-wall.  The  cyst
 

breaks  up  into  a  large  number  of  small  forms  which  grow  into  the adult  form. 

Noc  concludes  that  the  recognition  of  different  species  is  not 

justifiable. 

Pathogenicity— Rats  and  mice  are  to  be  regarded  with  suspicion 

with  regard  to  the  spread  of  the  parasite  which,  escaping  with  their 

faeces,  may  infect  food  and  water,  and  thus  gain  access  to  man. 

Fig.  62.- — Lamblia  in- 
testinalis Lambl. 

ORDER  III.  BINUCLEATA  Hartmann  1907. 

Synonyms. — Hcemoprotozoa  Sambon  igo6  ;  Hcemocytozoa  Dani- 
lewsky  1885,  pro  parte  :  H cemosporidia  Mingazzini  1890,  pro  parte  ; 
Hcemoflagellata  Woodcock,  pro  parte. 

Definition. — Parasitic  Mastigophora  generally  inhabiting  the 
blood-plasma  or  blood-cells  of  vertebrates,  but  may  be  found  in 

other  organs  and  tissues  during  a  '  vegetative  cycle  '  characterized 
by  non-sexual  multiplication  (schizogony)  ;  and  in  the  body  of 

blood-sucking  invertebrates  during  a  '  sexual  cycle  '  characterized 
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secU™fllTv;Hrf/"''S",7*"''?  "'^  '"'^"^  Binucleata  into  two 

The  classification  is  as  follows  :  

I.  ACYSTINA. 

en^ystTd"!!^    "^^'"^  '""'^^^^  ̂ ^^^       ̂ ^^^  become 
Family  I.  Hasmoproteidce. 
Family  2.  LeucocytozoidcE. 

II.  ENCYSTINA. 

Binucleata  in  which  the  ookinete  becomes  encysted  :— Family  3.  TrypanosomidjE. 
Family  4.  HerpetomonidcE. 
Family  5.  Plasmodida;. 

ob^on.  ySf-J  M-  Trypanosomidas  and  Herpetomonid^,  it  is 
?vli  ̂   ̂ ^^chm  IS  correct  with  regard  to  the  encystm^nt  of 
Irypanosoma  grayt,  and  Prowazek  with  regard  to  that  of  HerMio- 
monas  muse, -domesiicca  these  families  belong  to  the  Encystina  and not  to  the  Acystma.    The  Plasmodid^  are  clearly  Encystina. 

Family  i.  H^moproteid^  Sambon  1906. 

ar5w  n?^'.!f  ̂ ^''^  the  schizonts  and  gametocytes  are  alternately  free  and 
^.hZ  Wtl  ̂ f't^'''  ̂ ""^  l^a^^g  a  trypaniform  and  the atter  a  halteridial  appearance.  The  ookinetes,  which  are  free,  give  rise  to indifferent  and  sexual  forms,  of  which  the  former  repeatedly  dividei.  and  gives 
.^..f.?""  "^^^y  *°  sporozoites.    This  family  contains  one  genus  and  several 

Hsemoproteus  Kruse  1890. 

Synonyms.—Haltendium  Labbe  1894,  Laverania  Laveran  1899,  Trypano- soma Schaudinn  1904,  Trypanomorpha  Leger  1906. 
Historical.— These  parasites  were  first  described  by  Grassi  and  Feletti  m the  blood  of  birds  in  1890  as  Laverania,  a  term  altered  by  Labbe  in  1804  to Halteridium  damlewskyi.  In  1904  came  Schaudinn's  paper  showing  that they  were  stages  in  the  life-history  of  trypanosomes,  which  has  been  sup- 
AT  1  ̂   '^"^^  °^  Sergents.  and  has  been  severely  criticized  by  Novy iVicr^eal,  Koss  and  Thiroux,  who  believe  that  Schaudinn  made  a  mistake,  and 

tnat  the  tlagellates  and  intracorpuscular  parasites  are  quite  distinct.  In  1908 
a  paper  by  Aragao  appeared  on  H.  columbcs,  wliich  certainly  does  not  support bchauclinn  s  views  ;  but  in  1909  Woodcock's  researches,  as  already  mentioned, 
strongly  support  that  distinguished  protozoologist ;  however,  later  researches 
have  al  tended  to  indicate  that  Schaudinn  was  wrong  and  that  his  now  cele- 

brated life-cycle  for  Hesmoproteus  noctucB  is  a  mixture  of  the  life-cycles  of  a hsemoproteus  and  a  trypanosome.  We,  however,  at  present  still  give  Schau- 
dinn s  account,  pending  confirmation  of  the  recent  work  on  the  subject. 

At  all  events,  the  question  as  to  whether  Schaudinn  was  right  or  wrong 
cannot,  impartially,  be  said  to  be  settled  one  way  or  the  other. 
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H^moproteus  noctuse  Celli 
 and  Sanfelicc  1901. 

the  cvcle  of  schizogony  in  Glauctd
tum  noctua  Retz, 

When  t]»s  gnat  '"'."^ '  "  '  ̂̂^^^        seen  to  undergo  development 

nsnss/°Se%™rr'4  
«^  -1 

gametocytes. 

I; 

-Vir     6^  — HiEMOPROTEUS   MANSONI   SaMBON
,    SHOWING  THE 

^'    Development  of  the  Gametocytes. 

(After  Sambon.) 

?r£t?»trn  gra^,  fatdtJirTe'
sq^^^^^^^  wMch  i  closed  of eflhTgrtps  eachWinin^^^^^^^ 

^itW^Sl'-I^l^rinTS^^^^^       e;y§?t„cyte
.    It  has  a  tathet 

small  trophonucleus,  alongside  of  which  is
  a  small 

kinetonucleus.  .     _l  „„„-k 

In  the  Mosquito.— When  these  gametocytes  r
each 

the  alunentary  canal  of  Culex  pipiens,  they  esca
pe 

from  the  erythrocytes,  and  appear  free  in  the  l
umen 

of  that  canal,  and  proceed  first  to  reduction
  and 

then  to  zygosis,  with  the  formation  of  a  zygote 

The  whole  process  has  been  carefully  worked
 

out  by  Macallum  in  another  species  of  halteridmm
, 

and  is  confirmed  by  Schaudinn  in  the  present 
species.  ,      ̂   ^, 

Formation  of  the  Microgametocyte.— The  micro- 

gametocyte  is  a  clear  hyahne  body,  which,  on 

escaping  from  the  red  blood-corpuscles,  throws 
out  active  flagella,  which,  after  beating  about  a 

Uttle,  break  loose,  forming  the  free  microgametes. 

Schaudinn  studied  the  cytological  processes  under- 

lying these  grosser  changes,  and  found  that  the 

trophonuclei  were  reduced  to  four  chromosomes, 

while  the  eight  kinetonuclei  remain,  and,  separ- 
ating from  the  parent  nucleus,  form  microgametes 

in  the  way  presently  to  be  described  for  the 

development  of  a  male  .  ookinete  into  a  male 
trypanosome. 

The  Microgamete. — The  microgamete  is  very 
thin,  and  tapering  at  the  posterior  extremity, 
where  it  ends  in  a  tail-like  prolongation  of  the 

cytoplasm,  containing  a  portion  of  the  tro- 
phonucleus.   The  anterior  end  is  acutely  conical. 

The  trophonucleus  is  elongated  into  a  long  thread,  extending  from  the 

anterior  to  the  posterior  end  of  the  body,  and  carrying  four  chromosomes  in 
the  form  of  dots  at  regular  intervals. 

The  kinetonucleus  is  situate  in  the  posterior  tliird  of  the  cytoplasm,  and 

consists  of  a  rather  elongated  mass,  with  Qight  chromosomes  and  one  intra- nuclear centrosome.  ,  f 
In  addition  to  this  centrosome  there  arc  two  others  :  an  anterior,  situate 

just  at  the  base  of  the  anterior  conical  projection,  and  a  posterior,  situate 

Fig.  64. — H^MOPROTEus 
NOCTU^    Celli  and 
Sanfelice. 

(After  Schaudinn.) 
On  the  left  is  the  micro- 

gamete, and  on  the  right  a 
scheme  showing  the  ar- 

rangement of  the  nuclei, 
centrosomes,  undulating 

membrane,    and  myo- 
nemes. 
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which  separates  by  longitudinal'  -3  +      ̂^^'^omatin  forms  a  spiral  thread 
The  kinetonucleus^first  &ra  sSd^^^^^  ̂ 'r'^-T^ 
reduction,  which  results  in  four^!' .T/^t^tect^,  S 

Fig.  65.  —  H^MopROTEus NocTu^  Celli  and  San- 
FELicE  :  The  Ookinete. 

(After  Schaudinn.) 

AND  Sanfelice  :  Maturation  of  the Ookinete. 

(After  Schaudinn.) 

Fig.  67.— H^moproteus  noctu^.  Celli  and  Sanfelice. (After  Schaudinn.) 

Formation  of  the  indifferent  ookinete  and  its  development  into  the 
indifferent  trypanosome. 

Irit^^pLTtion  tSitf  ndtir r  ^inetonudeus  now  returns 
mete  is  fully  developed  trophonucleus,  and  the  macroga- 

bu?!;^"^i"^areirconsist  S  tolf  Zl2'  '"^^  ̂ ^-etonucleus . 
Woodcock  points'^out  artnot  wZlly^sex^^  "  centrosome,  which. 

coneThS^as  Sln'lrom\''lLPcvTnnf  °"  1  a  microga  mete  into  a  receptive 
Where  the  nucleUrTsltuated.  °^        macrogamete  on  the  side 
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The  only  parts  which  enter  are  the  male  trophonucleus,  which
  is  reduced, 

and  the  male  kinetonucleus.  which  is  not  reduced,  but  which  no
w  undergoes 

two  divisions.  The  trophonuclei  of  the  male  and  female  element
s  fuse  and 

form  the  fusion  spindle,  at  either  end  of  which  the  lanetonucl
ei  take  up 

positions,  and  thus  the  zygote  is  formed. 

Fig.  68. — HiEMOPROTEUS  NocTU.ffi;  Celli  and  Sanfelice. 

(After  Schaudinn.) 

Formation  of  the  male  ookinete,  and  its  development  into  the  male 

trypanosome. 

Ookinete— While  zygosis  is  proceeduig,  and  even  before  the  complete 
formation  of  the  synkaryon,  the  zygote  becomes  vermiform  and  motile,  and 
is  therefore  called  an  ookinete.  It  consists  of  an  anterior,  hyaline,  change- 

able end,  which  is  followed  by  a  region  of  cytoplasm  with  vacuoles,  then  by  a 
denser  region  with  the  nuclear  spindle  just  described,  and  finally  a  rounded 
posterior  end,  full  of  granules  and  haemozoin.  From  this  posterior  end  a 
portion  of  cytoplasm  enclosing  granules 
and  hasmozoin,  etc.,  is  cut  off,  thus 
freeing  the  ookinete  of  waste  material.  The 
spindle  of  the  synkaryon  now  consolidates  to 
form  eight  chromosomes,  which  will  consti- 

tute the  trophonucleus,  while  the  two  kineto- 
nuclei  at  either  end  of  the  spindle,  meeting 
together,  form  a  single  kinetonucleus,  which 
takes  up  a  central  position  inside  the  tropho- 

nucleus, and  divides  into  eight  chromosomes, 
with  a  centrosome  in  its  centre.  The  nucleus 
of  the  ookinete,  therefore,  consists  of  a  central 
centrosome,  with  eight  surrounding  chromo- 

somes, around  which  lie  another  eight 
chromosomes,  bordering  the  periphery. 

But  ookinetes  are  not  all  alike.  On  the 
contrary,  Schaudinn  describes  three  kinds  : — 

1.  Indifferent  Ookinete. — Cytoplasm  clear, 
and  staining  faintly,  with  one  qr  two  large 
vacuoles  anteriorly,  and  having  some  granular 
material  and  haemozoin  still  left. 

2.  Male  Ookinete. — Smaller  than  the  in- 

different or  female  forms, '  with  cytoplasm 
almost  hyaline,  and  much  clearer  than  that 
of  the  indifferent  form,  with  granular  material  completely  lacldng,  nucleus 
large,  and  rich  in  chromatin. 

3.  Female  Ookinete. — Cytoplasm  fairly  dense,  with  plenty  of  granules,  with 
a  nucleus  smaller  than  in  the  indifferent  form. 

The  Indifferent  Ookinete. — The  indifferent  oolcinete  starts  its  development 
by  expelling  for  a  second  time  a  quantity  of  hasmozoin,  while  its  kinetonucleus 
unites  with  the  trophonucleus,  so  that  the  nucleus  now  possesses  eight  com- 

pound chromosomes. 

The  centrosome  becomes  dumb-bell-shaped,  and  forms  an  axial  spindle, 

Fig.  69. — H.EMOPROTEUS  Noc- 
Tu^  Celli  and  Sanfelice  : 
Development  of  the  Fe- 

male Ookinete  and  the 
Female  Trypanosome. 

(After  Schaudinn.) 



Fig.  70.— Diagram  showing  the  Life-Cycle  of  H;emoproteus NOCTU^  Celli  and  Sanfelice. 

(After  Sambon  and  Terzi.) 

Many  authorities  consider  this  life-cycle  to  be  made  up  of  the  cycles  of  a haltendium  and  a  trypanosome,  which  are  believed  to  be  quite  distinct. 
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nroiind  which  the  chromosomes  are  arranged.  These  now  
divide  and  form  a 

dhster  by  the  different  portions  passing  to  either  end  of 
 the  spindle  which  is 

eteropolar  the  smaller"^  half  being  Idnetic  in  function.  The
  nucleus  now 

divides  into  a  larger  portion,  the  trophonucleus,  and  a
  smaller,  the  kineto- 

Sus  The  former  enters  on  a  resting  stage,  wliile  the  latte
r  proceeds  to 

the  periphery,  and  forming  another  axial  spindle  at  right  angl
es  to  the  length 

of  the  parasite,  divides  into  two  portions  by  its  centrosome  for
ming  the  axial 

snindle  and  the  chromosomes  the  two  ends  of  a  diaster.  One  of  thes
e  daughter 

kinetonuclei  lying  in  the  ectoplasm  is  attached  to  the  other,  lying  m 
 the  endo- 

plasm  by  means  of  the  axial  spindle.  The  ectoplasmic  kmetonuc
leus  forms 

another  spindle,  with  a  longitudinal  axis,  which  grows  backwards  alo
ng  a 

fold  of  the  ectoplasm,  expanding  it  as  it  goes,  to  the  hinder  end  of  the  bod
y. 

In  this  way  an  undulating  membrane  is  formed,  which,  therefore,  conta
ins 

ei^^ht  chromosomes— the  myonemes— on  each  side  of  the  folded  ectoplasm, 

while  the  axial  spindle,  becoming  excentric,  forms  the  flagellum.    At  the 

Fig.  71. — H^MOPROTEUs  noctu.e  Celli  and  Sanfelice. 

(After  Schaudinn.) 

On  the  left  a  small  trypanosome  is  seen  entering  a  red  corpuscle  in  the 
blood  of  the  little  owl,  and  in  the  corpuscle  is  seen  the  first  endocellular 

stage.  The  second  corpuscle  shows  a  more  advanced  endocellular  stage 
and  the  act  of  liberation  into  the  liquor  sanguinis.  Farther  to  the  right  is 
seen  a  medium-sized  trypanosome.  The  third  corpuscle  shows  the  fully-grown 
halteridial  form,  while  on  the  extreme  right  a  fully-grown  trypanosome  is 
depicted. 

posterior  end  of  the  undulating  membrane  the  flagellum  joins  with  the 
chromosomes,  and  grows  out  of  the  body  to  form  the  free  flagellum,  along 
which  the  ectoplasm  is  drawn  for  a  short  distance. 

Of  the  two  centrosomes  of  this  spindle,  the  distal  one  disappears,  while  the 
proximal  one  forms  the  blepharoplast  at  the  root  of  the  flagellum. 

The  endoplasmic  daughter  Idnetonucleus  becomes  the  kinetonucleus  of  the 
trjrpanosome,  and  thus  is  formed  the  indifferent  trypanosome,  which  now 
multipHes  by  binary  division.  After  some  time  it  takes  on  a  gregariniform 
phase,  and  becomes  attracted  to  an  epithelial  cell  in  the  stomach  of  the 
mosquito  by  its  flagellum,  which  is  reduced  to  a  short  rod.  While  so  attached 
it  may  multiply  by  binary  division,  and  may  also  penetrate  in  between  the 
cells  of  the  stomach  and  encyst,  losing  its  flagellum. 

After  a  period  of  rest  the  trypanosome  can  become  active  again,  but  after 
a  time  it  must  either  (i)  pass  into  the  blood  of  the  little  owl  ;  (2)  become  a 
male  or  female  form  ;  (3)  die  out. 

The  Male  Ookinete. — The  male  ookinete  forms  a  heteropolar  diaster,  but 
with  a  subdivision  of  the  elements  into  male  and  female  instead  of  into  kinetic 
and  trophic. 
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Jom^iK&rX'^fnS^^^^  "  portion tnbu ted  throughout  the  cytoplasm  "opJ^ic  elements,  which  are  dis- 

to  the  ;:rX\:^7hicrgS;VoT^^     Sll  ̂   ^-^^^  -^lei  travel nucleus.  Each  little  ele4?i^n  grows  into  1  1^1?*'°?'  ."^"^^  ̂   ̂^^^le 
same  manner  as  in  the  indifferent  form  Sd  1  ""ff^.  ̂ '^ypanosome  in  the 
(nucleus  de  religuat)  of  the  parent  cen   '  Thl  '  ̂̂ st  body  ' 
to  Schaudinn,  simply  die  off  ^^^'^         trypanosomes.  according TAe  Female  Odkinete.~ln  this  form  +T,» 
male  ookinete,  but  it  is  the  small  mni?      ,  ^^"^^  ̂ l^anges  take  place  as  in  the 
ing  into  a  number  of  foms  whi^lL  "1.  after  divdS- 
of  the  trophic  and  kinet?c  dements  Jemainf  .  nTf '  ^'^'^^^  ̂^^^^^ 
same  manner  as  in  the  indifferent  forxS         '  ^  trypanosome  in  the 

becor^e'ririSSrTrd%ft  ̂ ^Tesc^rSk.^^"  can time.  It  can  also  pass  into  the  ovanvt  .^H^^''  the  epithelial  cells  for  a 
winter.  ^  ovaries  and  eggs,  and  lie  dormant  during  the 

^i^^^"^vlr".?^r^na  ̂   parthenogenesis  by  losing  its contact  with  it.    The  kiSX7p^,f      ̂   r''"^ ̂ ^"^^  ̂ ^^^  ̂   kinetonucleus  in 
while  the  trophonucleus  also  diSdes  one  no^ftn''  reduction 
kinetonucleus,  which  has  d  videdlnto't^o  rf.,      'J  ̂''1.^  ̂ he  reduced 
opposite  sides,  and  iuAT^oxm^th.^.^^^^^'^^^^^ 
become  an  indifferent,  rmale  Ta  fema^  f-rZ°''  °^  ''''  ^^^^^^  ̂ ay 

In  the  Owl —Thp  'J; ,'^^7     f  female  trypanosome.  ^ 

injected  into  the^wl  2  fng'tTe'pr'ocTss  oT^S^^^^^^  trypanosomes  may  be majority  are  of  the  indifferent  tvE     The  m.t  /  mosquito,  but  the 
die  off.    The  indifferent  ̂ r.rJ,^r:I^  ^^^^  trypanosomes.  if  they  enter 

is  reached,  wS^frey'LtJr^Sr^rTtW^t'"  "^^^^  ̂ idium  by  the  flagellar  Lnp  rp  Wri,-  ̂ ^^  become  a  young  halter- 
ing the  trophonucleus  disappearing  and  the  kinetonucleus  afproach- 

act^ve^Td'^SLVSi  "^'^^  hamozoin,  becomes 
night  as  a  t^^icai  r^l^'L^^^^^^^^^  ^1°°^  cell  usua^a 
enters  another  erythSto  Tnd  "/oTs  tiH        ̂   Pt"°^  ̂ ^^^^i^y 
becomes  free.  This  process  tX<f  nllL  ■  ''^'l*  I^'^^^^'  ̂ ^^^  ̂ t  again 
attains  its  full  size  when  it  nnder.^  I'T^-  '^^^"'"^  trypanosSme 
thus  completing  the  cyde  of  scSfzo#onv  ""rl  ^^^^^  small, 
be  looked  upon  as  thrmerozoitof  /nd  ?T;.  extracellular  forms  may 

and  the  large  ex^racdluTar  form  a  i  T.rW     V^^^^l^^^Iar  forms  as  trophozoites, 

from  the  ierozStes_S.   tT very  ytrindTffLe.Tt'  ""^^  ̂^"^^''P^^ 
enter  the  red  cpllq  anH  ho/^JTr    •   ̂   young  indifferent  trypanosomes— which 

comple^Lglhe  cyrof^;o~;™^'^  macrogametocytes,  thus 

ship  w\';7'thf  Pla^ToTd  T  -I-tion- 
being  evolved  from  Satter  Trypanosomida,  the  former  prebably 

woTSrstad^f outln'Srt 'r^k'^hi^         ̂ Y^^^^^  --ral 

Haemoproteus  columbae  Celli  and  Sanfelice  1891. 
Hmmoproteus  columhm  is  the  halteridium  of  Co/f««6«  L     Its  lif^ 

history  IS  not  exactly  known  at  present,  but  has  been  studied  by  Ed  and  Ef" Sergent  and  by  Aragao.  According  to  the  latter  observer  ft  would  Sm  to have  the  usual  two  life-cycles  of  schizogony  and  sporogony  jo7ned  into  one 
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taking  place  in  Columba  livia  and  in  Lynchia  maiira  or  L.  hnmea  {lividicolor) 
Oliv. 

Starting  witli  the  macro-  and  micro-ganietocytes,  which  are  of  the  same 
appearance  as  in  H.  noctuce,  and  wliich  enter  the  gut  of  the  Lynchia  along 
with  the  blood  sucked  from  the  pigeon,  the  usual  processes  of  reduction,  with 
the  formation  of  microgametes  and  macrogametes  and  ookinetes,  and  the 
clearance  of  waste  matter  from  these  latter,  are  gone  through.  The  further 
changes  undergone  by  the  ookinete  are  at  present  unknown. 

/a. 

Fig.  72. — The  Life-Cycle  of  H^moproteus  columbje  Celli  and Sanfelice. 

(According  to  the  researches  of  Aragao.    After  Aragao,  from  Archiv 
/.  Protistenkunde.) 

After  the  Lynchia  bites  a  pigeon,  a  small  binuclear  parasite  is  to  be  found  in 
a  leucocyte,  first  at  the  site  of  the  bite  and  later  in  the  lungs,  where  the further  development  takes  place.  First  the  small  parasite  divides  into  a number  of  mononuclear  forms,  which,  along  with  the  leucocyte,  grow enormously,  and  form  large  parasites,  at  first  full  of  nuclei,  and  later  of 
mono-nucleated  merozoites,  the  whole  process  taking  some  twenty-six  or  more days,  ihe  mmute  merozoites  now  enter  the  red  corpuscles  and  grow  into typical  Halteridia.    It  appears  that  there  are  no  trypanosome  stages,  and 

d  M  N    1°"  ria.tme  met  with  was  Trypanosoma  avium  Novy 
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This  is  quite  a  different  history  from  that  of  Schaudinn  for  //.  noctucs,  but It  must  be  observed  that  it  is  incomplete,  and,  therefore,  deductions  cannot saiely  be  drawn  from  it. 

Other  Species.— A  large  number  of  species  are  described  by  Celli  and  Sanfelice, JNovy  and  McNeal  and  others,  which  have  been  found  in  birds  as  well  as  in some  reptiles. 

Sambon  has  recently  described,  under  the  name  of  Hcsmoproteus  mansoni 
(i-ig.  63),  a  new  species  found  in  the  red  grouse  (Lagopus  scolicus),  the  gameto- cytes  of  which  are  not  closely  adherent  to  the  nucleus  of  the  erythrocyte,  as  is 

Fig.  73. — H^MOPROTEus  columb^  Celli  and  Sanfelice. 
(After  Sambon.) 

usually  the  case,  and  sporogony  takes  place  in  a  parasitic  fly  of  the  grouse 
[Ornithomyia  lagopodis) ,  in  the  stomach  of  which  ookinetes  were  found. 

Anschiitz  has  described  a  schizogony  of  H.  oryzivorcB  taking  place  in  the 
circulating  blood  of  Padda  oryzivora. 

Family  2.  Leucocytozoid^. 

Synonym. — Spiroschaudinnidce  Sambon  1907,  pro  parte. 
Acystina  in  which  the  schizonts  and  gametocytes  are  alternately  free  and 

active,  or  endocelliilar  and  passive.  The  ookinete  remains  free,  but  increases 
in  length,  and  after  coiling  itself  into  a  mass,  gives  rise  to  indifferent  and 
sexual  sporozoites. 

There  is  only  one  genus  known — Leucocytozoon  Danilewskyi  1889 — but  a 
number  of  species  have  been  described,  of  which  the  Ufe-history  is  but  im- 

perfectly known,  except  in  the  case  of  L.  ziemanni,  which  has  been  studied 
by  Schaudinn,  and  partly  in  L.  lovati,  which  has  been  carefully  studied  by 
Fantham.  They  are  only  definitely  known  to  occur  in  birds,  and  must  be 
distinguished  from  the  Haemogregarines  of  mammals. 

Leucocytozoon  Danilewsky  1889. 

Synonyms.  —  Hamamceba  Laveran  1903,  Spirochata  Schaudinn  1904, 
Trypanomorpha  Woodcock  1906. 

The  leucocytozoa  were  first  described  by  Danilewskyi  between  1884  and 
1886  in  the  blood  of  the  wood-owl  {Syrnicum  aluco)  and  other  Strigidaj. 

He  described  them  as  spherical  or  oval,  slightly  granular  bodies  contained 
in  a  delicate  transparent  homogeneous  capsule,  which  possessed  a  large 
elongated  nucleus,  compressed  in  the  middle,  and  broadened  at  the  ex- 

tremities. This  capsule  he  believed  to  be  a  degenerated  leucocyte,  but  later 
he  held  it  to  be  an  erythrocyte.  He  also  described  niacrogametes  and  motile 
ookinetes,  and  later  he  described  the  microgametocytes.  In  1893  Sakharoff 
confirmed  these  observations  and  described  new  species  in  ravens,  rooks,  and 
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ma-TDies  In  1895  Theobald  Smith  discovered  a  leucocytozoo
n  m  Meleagns 

falSavo  domestica  (the  turkey)  ;  and  in  1898  Zieman
n  described  another 

fpedmen  in  Glaucidh^m  noctuce  (the  little  owl)  from  Crema  m  I
taly.  In  1 902 

and T903  Laveran  described  forms  in  birds  with  mixed  infec
tions,  and  stated 

ttiat  he  considered  that  they  were  contained  in  red  blood  ce
lls  In  1904 

Berestneli  described  several  forms  in  owls,  ravens,  and  magpies 
 but  noted 

that  thev  were  in  leucocytes  ;  and  in  the  same  year  came  Schaudin
n  s  paper 

on  the  development  of  Leucocvtozoon  ziemanni.  which  is  given  in  detai
l  later  on. 

The  Sergentsf  in  studying  the  parasite  in  the  little  owl  in  Algeria,  su
pported 

Schaudinn     In  1905  Laveran  and  Lucet  studied  Theobald  Smith  s  paras
ite, 

Fig.  y4. — Leucocytozoon  danilewskyi  Ziemann. 

(After  Schaudinn.) 

From  the  left  to  the  right,  a  macrogametocyte  free,  same  attached  to  a 
blood  cell,  same  enclosed  in  a  blood  cell;  a  free  microgametocyte,  same 
enclosed  in  a  blood  cell. 

and  concluded  that  it  was  enclosed  in  a  leucocyte.  In  1906  Neave  described 
a  parasite  in  Numidia  ptilorhynca  ;  and  in  1907  Sambon  and  Seligmann 
described  one  in  Lagopus  scoticus  (the  red  grouse)  ;  and  Dutton,  Todd  and 
Tobey  another  in  Asiurinula  monogrammica  (the  Congo  grey  hawk)  ;  and 
lastly  Sambon  has  quite  recently  reviewed  the  whole  genus  in  a  singularly 
able  manner,  and  has  described  species  from  the  capercailzie  [Tetrao  urogallus) 
and  the  pheasant  (Phasianus  colchicus) .  Important  recent  work  has  been  done 
by  Fantham,  who  demonstrated  a  scliizogony  in  L.  lovati  Sambon  and  Selig- 

mann 1907.  E.  H.  Ross  has  suggested  that  KuilofE's  bodies  may  be  Leuco- 
cytozoa,  and  may  produce  spirochsete-like  organisms. 

Leucocytozoon  danilewskyi  Ziemann  1898. 

Synonyms. — Hcsmamceba  ziemanni  Laveran  1902,  Spirocheeta  ziemanni 
Schaudinn  1904,  Plasmodium  ziemanni  Blanchard  1905,  Leucocytozoon 
ziemannihuhe  1906.  L.  danilewskyi  is  found  as  a  parasite  in  the  haematoblasts 
(or,  according  to  other  authors,  in  the  leucocytes)  of  the  little  owl,  Glaucidium 
noctucB  [Athene  noctuce  Retz)  and  the  wood-owl,  Syrnicum  aluco  L. 

The  history  of  the  life-cycle,  according  to  Schaudinn,  may  be  begun  with 
the  biting  of  the  owl  by  Cttlex  pipiens  L.,  and  the  sucking  of  blood  containing 
micro-  and  macro-gametocytes. 

Microgametocyte. — The  microgametocyte  may  attain  dimensions  much  larger 
than  a  leucocyte,  and  exists  in  the  blood  of  the  owl  in  two  conditions  :  (i)  a 
free  active  stage  in  the  liquor  sanguinis  ;  (2)  endocellular  resting  stage  in  a 
blood  cell;  and,  later,  when  the  parasite  has  become  too  large  to  penetrate  a  liost 
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cell,  free  in  the  blood  stream  Tr. 

"(V^Sjsxrr '"^^^^^  ̂^^^otiz^zf^  ̂^^-'^^'^'^  ■"^>' 

anterior' end 'rslmqf-pointed  'wilh  aSff ^^■^'«««'^»)-  The which  the  flagellum  Irises  passing,  o^tpWnl    'i'''^''':,^"-^*  ̂ ^«<^'  f™'" 
seme  distance  from  the  poS  "r  en?  -n^  ""'""^  ̂''"^  ''°^y  ̂ "'l  projecting 
membrane,  with  sixteen  CoTcmcs  a?;nni  ̂   f  ̂  well-defined  undulating 
each  side.  The  trophonucleSs  is  w.n  h»  ̂   f^""- double  rows  or  pairs  on 
of  the  trypanosome  '  ̂̂ ^^  developed,  and  situate  near  the  centre 

Fig. 

75- 

-Intracellular  Form  of  Leucocytozook 
(After  Sambon.) 

LOVATI. 

Fig.  76— Intracellular  Microgametocyte  of  Leucocytozoon 
LOVATI. 

(After  Seligmann  and  Sambon.) 

Fig.  77— Intracellular  Macrogametocyte  of  Leucocytozoon  lovati. (After  Seligmann  and  Sambon.) 

(2)  Endocellular  Resting  Stage.— In  the  intracellular  stage  the  parasite  is 
^ndli'P'"'i^'"'^^P!,^',*^"  composed  of  ectoplasm!  while  the endoplasni  forms  a  dark  oval  central  mass  containing  the  trophon^cleus  close to  which  the  kmetonucleus  is  situated.  The  flagellum  has  disappeared  but 
the  myonemes  of  the  ectoplasm  can  still  be  seen  uisappearea,  out 
Macrogametocyte.— This  has  also  two  stages— (i)  free  (2)  endocellnlar 

be  2  f^rlef  irhf  ''''  stage  dilers  iLThiSiXaSo^^^^  in .l^V  \  7i"^  ''''  ̂""^^  projection  of  the  flagellum,  and  in  having 
smaller  tropho-  and  kmeto-nuclei,  and  in  the  myonemes  not  being  arranged 

wig^mStr'nucS--'''"  '^"^^^  microgametocyte  in  being  large. 
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These  gametocytes   -Ued  '  leucocyt^^^^^^^^ nmceba  '  by  Laveran,  being  found  in  ̂ 'f  P^^^i'"  to  conjugation. 

Tnto  the  stomach  of  Cule.  /''/'''^''^ V^^.^^^'^^^eS  f rom  t^^^  capsule-Uke  peri- 
Microgamete.-The  7^"-ff'^,f?\^'ei?ht  double  chromosomes,  which  are 

plast.  and  its  nucleus  breaks  up  into  eig^  aou  periphery,  and 

gametes  of  which  tliey  are  said  to  resemble  enclosing  cell  and 

;.fP?sro«^:?S?Tr
£L^^^^^^^^^^^  -m

e  as  i„ 

viz.,  the  indifferent,  the  male,  the  fem
ale.  ■ 

p,G.  78. — LEUCOCYTOZOON  DANILEWSKYI 
ZlEMANN  :  MiCROGAMETE. 

(After  Schaudinn.) 

Pjq   LEUCOCYTOZOON 

DANILEWSKYI  ZlEMANN  : 
Macrogamete. 

(After  Schaudinn.) 

Fig  80  -LEUCOCYTOZOON  danilewskyi  Ziemann  :  T
he  Development  of 

THE  Ookinete  and  the  Formation  of  Small  Tryp
aniform  Bodies. 

(After  Schaudinn.) 

The  ookinete,  however,  difEers  by  growing  in  size  and  multipl
ication  of  its 

nuclei  and  at  the  same  time  coiling  upon  itself  so  as  to  form  a 
 skem.  ihis 

skein  contains  a  large  number  of  nuclei  uniformly  distributed
. 

Around  each  of  these,  small  portions  of  protoplasm  gather,  and  b
ecome 

finally  separated  off,  to  form  small  indifferent  trypanosomes  m  the  
case  of 

the  indifferent  ookinete,  male  trypanosomes  from  the  male  ookinete 
 female 

trypanosomes  from  the  female  ookinete.  A  large  mass  of  residual  proto
plasm 

is  left 

These  trypanosomes,  especially  the  male,  are  very  minute,  and  reproduce
 

by  longitudinal  division,  during  which  they  do  not  separate  at  once,  but 

remain  attached  posteiiorly.  Couples  attached  to  one  another  may  extend 

into  the  same  straight  line,  thus  giving  rise  to  a  spirocha;te-like  form,  and 

while  in  this  position  may  undergo  longitudinal  division.  The  spirochaete 
forms  may  become  pear-shaped  resting  forms. 

In  the  Owl.— On  entering  into  the  owl,  the  indifferent  forms  pass  througb 

alternate  endocellular  and  free  stages.    In  the  former  there  is  growth,  and 20 
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The  Enclosing  Cell.— There  L^  hf        ?  ^^l^s- 

body  enclosing^,  leucocySoSn      ''''  ̂ ""'^^     t°  the  character  of  the 

portionTth^'pt^rt^Usd??;^/^^'^^  ''-^-y  l^eUeve  that  it  is  a red  blood  cell.  ̂   itself-^.,.,  the  penplast-and  that  it  may  enclose  a 

Wyt^^^^^^^  but  derived  Ms  red  cells  from 

^^"^t'^iS^^^  -  rrSnte^s^^^ 

^rrarb^~F«  ' 

or  red  clll.  the  spU°le  s\ap"ofwM!,K^  deha^moglobinized  h.matoblast 
shape  of  the  ha^matoblastf  and  by  the  expla med  by  the  fusiform 

protruding  into  the  long  ends  of  tl7e  SstS    '^2'^  1       ̂^^^^^  parasites these  ends  shrivel  up,  giving  rise  to  the  fl  !       ̂^'^       parasite  contracts, 
The  SpirochjBtPs —A  +  fi+^ci.     ,?  "^"^1  appearance. 

described  above,  thought  thltl^sn?^^^^^^^^  f^''  ̂ '^"^^  the  hfe-history 
true  trypanosomes  ;  but  in  1905  hi  ?Sed  t^^t  fh''"^'^  *°  ̂ ^^^^ 
he  found  in  the  little  owl  were  Ir  rem nvi^^^^^ 
the  relationship  was  only  plyioienetic^nH  spirochetes,  and  that 

Recently  E.  H  Ross  ha  ̂  hrF  1  !   '        ̂ ^""^  distant  at  that. 

(^•e..  clear  spherical  vacto  esTn  fheir'^'^''  ^^^^0^'^  bodies 

mtracorpuscSlar  stages  S  t?e  We-hLttfo  T?^°'^'''^  guinea-pigs)  are ^oon  cobaya  E.  H.  Ross  iqtz)  whi^h  i7  Leucocytozoon  {Lymphocyto- 
bodies,  the  developS  oTwhTch  he^rr^*"^y/^t"«^  *°  spirochLe-like 

the  gametes.     Later  iS^  and  McDonn  A\      ̂ ^'^  ̂^"-^       considers  to  be 

work'bnt  Tgene^l/rpSrancrof  a'?  ̂ 7^^?  ̂ ^^^^  -  Schaudinn's remarkably  siSiilar  toT  trvmnos^me^'^  ^""^^  sometimes 
different  parasites  confused  under  +h%  "  ^^^^  ^ay  be 
histoiies  may  be  diSeT  as  F^nthi  their  hfe- 

opposed  to  Schaudinn's  work  «  ̂O'-k,  presently  to  be  described,  is 

Leucocytozoon  lovati  Sambon  and  SeUgmann  1907. 

grouse    r4°?.!rS^^^   td°  has' '""'^^         ̂ ^^^^^^  -  ̂ he  red 

in  bStra;;2^p'^^^^^^^^  ^3to  i7'iningthby6to  la, 
granular  nucleus^  The  mSro'ametoJff^  cyctoplasm  with  a  large,  rather 
10  to  16  M  in  breadth  a^  hp  A  T     ̂ ^^^^F^s  14  to  20     in  length  by 
a  central  nucleus  S  a  karvosoml  '  ̂'.7^^^  cytoplasSa  with 
but  Fantham  has  fnnnH  ,    ̂    ̂     •  Their  further  development  is  unknown 

which  may  be       l^n^  oTSsmTssSn^""^'''"^^'^  ^—^3'' 

fill  aS^sSfrand  wh^  ^P^^^^     ̂ =^11^  -l^i'^l^  they  aha.ost 

tocytes  deform  thdrlost  ce  7  T^'  'v^^'^t'"     '^'^  ̂ '^^^^  tl^«  g^°^«- 
and  is  fhereW„  ;r         f          "'^^e  schizont  measures  1 1  to  14  u  bv  8  to  11 
^rmetocvte  .n7f  '^^P"'  ̂ ^t^^  ̂   resembling  thit  of  the  miJro- 
l^e  nucleus^^^^  *''=^t  of  the  macrogametocyte. 

anfthen  the  cvtoSa1n?^d[vi^/''  ̂ '""'^  t^  ^°  ̂-^^^  ̂ -clei, 
small  vermiculL  meas^rinl  ,  t^r""^  *°  "°  merozoites,  which  are 

cytoplasi^fter  division     The     ̂   ̂  ̂T  i  to  1-5  ̂ .    There  is  some  residual 
cell,  anrfor  a  viv  hrtf  i    ̂^1°^°^^^^  now  escape  from  the  parasite  and 1,  ana  tor  a  very  brief  period  become  free,  swimming  in  the  hquor  san- 
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H  then  ciuickly  re-enter  leucocytes
  or  immature  erythrocytes,  a

nd 

^^^r^^^'^
^  periodical  increasem 

Remarks.— riiis  process  of  ̂'^^^^^^"^'Y  "M^this  and  Leger  in  L.  caullevyt  m 
the  gametocytes  m  the  ̂ 10°^  "ojed  by  8^^^  life-history  may 

'^iS-e  pt2rairs
.;Sel£E  ^-^^^^"^^ 

results  do  not  ̂ "PPf  ̂  S'^lmudmn's  re^e^^^^^^        Leucocylozodn  majoyis  l.s.yor^n Species —Some  oi  the  species  ':'f^f  ."^"^'^l       ̂   Sambon  1908,  in  the  raven 

1902,  in  the  great  tit  {Parus  ̂ ^X^l^^nn  iQ^^^^^^  magpie  (Pica  pica)  ; 

Sambon  1907.  ̂   the  Congo  S^ey  iiawK  ̂        unsallus]  ;  L.  lovati  Sambon  and 
Sambon  1908.  m  the  capercailzie  J^^^^^^^  g^^^^^  ̂   8. 

Seligmann,  in  the  red  g'^ouse  {^LajoJ  s  scoU^s  •  1.  i^^^erz^n  and 
in  the  common  pheasant  domestica)  ;  L.  neavi 

and  L.  Mathis  and  Leger  in  Querquedida  crecc
a. 

Family  3.  Trypan osomid^  Sambo
n  1906. 

Definition.-Encystina  with  a  wel
l-developed  flagellum  and  un- 

dulaS  membrane  in  some  stage  o
f  the  life-history  The  kmeto- 

Seusl'uaUy  passes  forward  and  in  t
he  fully-developed  flagellate 

<;taee  is  situate  in  the  aflagellar  half  of  th
e  body 

Type  Ss!-rry/>^no5om«  Gruby 
 emended  Laveran  and  Mesnil 

'^Classiflcation.-A  brief  history  of  the  discovery  
of  the  more  im- 

portant species  of  this  family  has  been  given  m 
 Chapter  i.  ilie 

genera  which  have  been  described  ar
e  :— 

Trypanosoma  Gruby  1843  emended  Lavera
n  and  Mesnil  1901. 

Tryfanoplasma  Laveran  and  Mesnil  1901  emen
ded  1904. 

Trvpanophis  Keysselitz  1904. 

Endoirypanum  Mesnil  and  Brimont  1908. 

Schizotrypanum  Chagas  1909. 

Endotrypanum  would  appear  to  be  an  immature  
trypanosome 

without  an  undulating  membrane,  and  parasitic  m  red  co
rpuscles 

because  Schizotrypanum  in  its  merozoite  stage  penetrates  
into  red 

corpuscles,  in  which  it  grows  into  adult  form,  and  is  finally  
set  free 

as  a  trypanosome.  It  would  therefore  appear  difficult  wi
th  our 

present  knowledge  to  separate  this  genus  from  Trypanosoma
, 

especially  as  the  sloth  in  which  Endotrypanum  was  found  did  
con- 

tain one  example  of  a  typical  trypanosome.  In  1905  Nissle  drew 

attention  to  the  occasional  invasion  of  red  cells  by  trypanosomes, 

and  in  1904  Moore  found  peg-shaped  bodies  in  the  red  blood-cor-
 

puscles of  cattle  suffering  from  trypanosomiasis  in  Southern  Nigeria. 

With  regard  to  Schizotrypanum,  it  was  at  first  classified  as  a 

trypanosome,  but  when  its  pecuhar  schizogony  became  known,  it 

was  thought  necessary  to  separate  it  therefrom  under  a  separate 

generic  name.  Further  investigations  have,  however,  shown  that 

this  is  not  essentially  different  from  the  schizogony  of  T.  lewtsi-m 
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T.  gambiense,  and  by  YvAcrL  r  Z'/^^^^^  ^^^""^  fo"^ 

It  would  thereforVappeS  proL^^^^^ 

zoite  formation,  or  sclnTgony  t  pa^^  ottC^^"^''^T  f  ̂  T^^^" 

Ihe  genera  included  in  the  Trypanosomid^  are  therefore Trypanosoma  Gruby  emended  Laveran  and  Mesnil  iqoi Tyypanopiasma  Laveran  and  Mesnil  igoi  emSed  ioq. 

Trypanophis  Keyssehtz  1904.  
emenaea  1904. 

And  these  can  be  recognized  as  foUows  :— 

A.  With  a  single  flagellum-monomastigote:  Trypanosoma B.  With  more  than  one  fiagellum-Hetlromastigote I.  KmetonucleusaslargeastheTrophonucleus.  Found 
TT  ̂^^^^''^^^''^^^^Trypanopiasma. n.  Kmetonucleus  much  smaller  than  the  Trophonucleus Found  m  Ccelenterates-rry^«no/.Aw. 

(i)  Trypanosoma  Gruby  1843. 

r7w^°°^?'*T^?'^^1,  ̂ ^""Se   1842,   Paramcecium   Gluge  1842 

m^1Zn7s^  T^^^^^^  
Kent  1878,  HceZo^Zs 

Lihe?9o6.  Trypanomonas  Danilewsky  1885.  Trypanozoon 
Definition.— Trypanosomidffi,  with  the  periplast  raised  into  a 

longitudmal  undulating  membrane,  along  which^the  single  flageUum 
Morphology.--The  usual  form  in  which  trypanosomes  are  found in  vertebrate  blood  is  that  of  an  elongated!  spindle-shaped  mass of  cytoplasm  composed  of  an  inner  granular  endoplasm,  and  sur- 

rounded by  ectoplasm  (periplast).  The  shape  of  the  parasite  is however,  by  no  means  always  a  spindle,  but,  on  the  contrary,  varies considerably  m  different  species,  and  may  even  be  rounded 
^  in  the  endoplasm  is  situated  a  trophonucleus,  often  called  the nucleus,  concerning  the  structure  of  which  there  is  considerable 
dilference  of  opinion.  Some  authorities— e.g.,  Prowazek  etc — 
with  regard  to  the  nucleus  of  T.  lewisi  and  T.  brucei,  and  Miss 
Robertson  with  regard  to  T.  raicB,  say  that  the  nucleus  is  complex and  resembles  the  description  already  given  for  that  of  hLio- 
proteus  noctucB,  that  of  T.  lewisi  having  eight  chromosomes  and a  centrosome  connected  by  a  strand. 

Other  authorities,  like  Ross  and  Moore,  Breinl  and  Hindle  con- 
sider that  observers  have  been  led  astray  by  using  dried  lilms  •  for 

according  to  them,  though  pretty  pictures  of  the  parasite  are'pro- duced  by  this  method,  still,  such  dehcate  structures  as  the  details 
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of  the  nucleus  are  ruined,  
and  therefore  m  order  to^

f  ̂^^^  | 

bodies  accurately,  "'i:r^t:uT^^^
ed.  If  this  is  done 

reagent  as  Fleming  s  Ay^,^^'  ̂ "^f-f ' th^t  the  nucleus  is  a  vesicle 

properly,  according  to  hen  .it  s  seen  tn^.  .^^  ̂ ^^^^^  ̂ ^^^^ 
Lunded  by  ̂  nuclear  membrane  ana         S  ̂^^^^  centrosome. 

chromatin  sphere,  f  ll^^^^^yi^^cvtoplasm.  and  generally  near  the 
Situated  somewhere  'l^^^.^j''^^^^  0  chromatin,  the  kmetc- 

nfla-ellar  extremity,  is  another  "^^^f^  "%.„„nd— the  rhizoplast— 

nucfeus.  From  this  Idnetonudeus  a  J  a-^t^^^^^^^^^ 

proceeds,  which  ends  ".^^^  ̂'^  composed  of  chromatin,  arises, 
which  the  flagellum,  ̂ ^^^^^J^  ,7°.^°  the  kinetonucleus  to  contam 
A  more  primitive  arrangement  is  ^^^^„,o,,,e.    Under  these 

the  blepharoplast  which  IS  e^^^^^^^^  kinetonucleus. 

circumstances,  the  ̂ ^f^^Z^^IvLl^^^^^^  kinetonucleus  it  is  a 
When  the  blepharoplast  ̂ ^Jff  ̂.^.^^e^^ 

,.oot  point  as  to  whether  t^^^^^^^^^^  through  the  endo- 

Safm^^rtlTe
ctlptsm^'^^

^^^^^^  ̂ 

^rr^,,^,  ̂ ropLnuCeus    ̂ cHrom.told  grenul.s 

..rr^,n  THF  STRUCTURE  AND  POLARITY  OF  A 
Pjg  81.— Diagram  showing  th

e  struma °  Trypanosome. 

undulating  membrane,  -d  tu^s 
 aj,d  ru^^^^^  atong  the  remaming 

length  of  the  cytoplasm,  in  which     "'jy  f Joints  three 

a  4  lash  J'eyo^.V^of  J'tte -endo^S^^^^^^  undulating portions  .  (I)  itie  root  c         y    portion.    In  some  stages 

nortion  of  the  flagellum  along  a  
line  sometimes  called  dorsal,  and 

mav  be  prolonged^  certain  dista
nce  along  what  is  generally  con- 

Sed  t?  beSee  portion.  The
  membrane  is  variously  described

 

as  being  homogeneoSs  or  strengthe
ned  by  myonemes  as  in  Hmno- 

nShe^  structures  the  endoplasm  often  co
ntain™ 

looked  upon  by  some  observers  as  a  contractile  ™J  ^^^^^ 

deny  its  existence.   There  is  no  doubt  ab
out      ex^^stence  m 

panosoma  gambiense.    Chromatoid  
granules  can  also  be  seen  m  tne 

cytoplasm. 
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rr^^ri^^  Vtj^l     "l-t  he  noted  that 
.kinetonucleus.  centrosome  and  hwi  ?  *°  ̂^'^  troplaonucleus 
in  the  same  sense  in  w   ch  thev  h?.  the  terms 
Woodcock-viz.,  the  SLa  nnnlt  "'^^       Minchin  and 

it  is  beheved  to' be  la^gd^conrned^n  ̂  achromatic  body,  which  is  iZ  rll,  nutrition  ;  it  contains  an 

is  aldnetoniicleu  ,  because  it  I  ma^^^^^^^^^^  ̂ '^^"^^  nucleus 
the  httle  bead  connec?eTw  trthT^r  if while 

blepharoplast,  because  t  is  an  a  LS^^^^^  ̂ °«ked  upon  as  a cihum  or  a  flagellum  acnromatic  body  connected  with  a 

in  our  opinion  that  as  a  rnlp  t?^  /  There  can  be  no  doubt 

the  ̂ oh^^^iSlT'.^^^^^^  should  be wendmg  its  way  through  the  bl 3  ^  ̂            because,  in 
undulating  mei^ran^fy  flaji W  J  ,f        ̂ ?^^  the 
natural  hibitat  of  the  parLMr  f  ̂           ̂ eing  the 

considered  to  be  normal     m^I^^I'  ?  propulsion  must  be 
support  this  view                Moreover,  morphologists  (Woodcock) 

theXTu^       Tsteee^^^^^^^^  --^--^  while 
been  noted  by  Leger  and  ZT^^     gregarinoid  movements  have 

and  in  both  o"f  i^^' Z^Tll^TZTl^^^ anterior,  therefore,  means  the  non-fiagellate  end  of  th^  / 
and  posterior  the  flagellate  end      ̂   ̂^^^  ̂^"^  °^  trypanosome, 

whTie^thT;rrr'erdrgL^^^^^^^^^  --^-d' 
extends  so^.e  way  aTongXTa^e^^^^^^         '^^^"^^  ̂ ^^^P^-- 

coi;;.t^s»^^^    an? fhX'»e  Sffi^^^^ is  considered  to  be  dorsal     Tn  .mL  c  undulatmg  membrane 

«at  Of  the  an'"  xoS  SfLera^Si:! 

transfixed  by  a  vertical  neldlf  Th?,™„!     <'»«">«<1  trypanosome  and  then 

the  line  rnns  in  thVlSg  a?is  of  the  paras°te  "wil^e^y'  "T  ^° 

sra-s,:?p»?iL%ra!Si-™ a,,  the^deyiationf  „t  the  plS^Tayl  ̂ SS^^^^^lSTSS^SSl 
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Pood  is  absorbed  by  os.
.osis  from  the  liquid  i

n  which  the  parasite 

atory.-The  ^  trypa^^^f  ̂ ^^^ 
fully  known,  but  It  IS  recognized  t^^^^^^^  generation  being 

ions  associated  with  an  a  teraUon      f  o^^^^^^^^^        other  in  the 

fected  by  the  bites  of  ̂-^^^^^^1^,^^^^^^^^^^^  mnst  elapse 
are  to  be  found     the  penp^^^^^^^^  y  What before  they  appear.    This  interval  is  ^  observa- 

takes  place  during  this  period    but  htUe  ̂ ^^o^^  y^^^  ̂^^^^^ 

tions  being  those  ̂ F-^ham  galZnse  and  T.  rhodesiense 

^Sf.lSfettp^^^^^^ 
to  be  seen  in  increasing  num

bers  in  the  blood 

When  the  parasites  are  present  m        per  Pner
a  ,^  ̂ 

usually  show  a  marked  pleomorphism.   ̂ ^^'^^^^^^ "  Sum  forms 

Robertson  finds  short  forms  14  to  
20^  n  length  mea  u 

Sd'lseqtnt'Son.   The  multiplication  oi^^^^^^Y^—l 
m  the  blood  is  usually  by  longitudinal  

fission,  but  it  may  aiso  tdKc 

place  b"ogony'wUh  o?  without  entenng  
-  ̂ f^^^  'al  or 

Other  cell    The  number  of  trypanosomes  
m  the  blood  varies  con 

:4eraS  y -from  time  to  time,  apparently  
in  more  or  Jess  regular 

cycles,  Jnd  their  disappearance  appears  
to  be  ass^c  ated  with  the 

encystment  in  the  lungs,  spleen,  bone^marrow,  
etc   m  the  form  ot 

the  latent  bodies  described  by  Breml,  Fantham,  and  
o^s.  Dunn^^ 

their  Ufe  in  the  vertebrate  it  appears  probable  ̂
^^^  they  propagate 

their  species— in  part,  at  all  events— by  
granules  which  are  com 

oarable  to  the  'infective  granule '  described  by  Balfour  for  spiro- 

Ees  Wuse  Fry  has  dLonstrated  
that  T.  bruca  -n  throw 

granules,  and  his  observations  have  been  
confirmed  by  Ranke 

This  granule-shedding  takes  place  in  the  hver,  fPlf  J^j  ̂̂ ^f 

lymphatic  glands.    At  first  the  granule  
is  simply  a  f^ee  pyriform 

body  but  later  it  develops  a  flagellum  and  
becomes  actively  motile. 

Its  further  history  is,  however,  unknown  in  trypanosomes. 

There  can  be  no  doubt  that  there  is  a  reaction
  on  the  part  ot  the 

ceUs  of  the  vertebrate  against  the  trypanoso
mes  with  the  formation 

of  antibodies  in  the  form  of  trypanolysins,  etc
.,  but  more  will  ne 

said  on  this  subject  later.  .    j  „„-„c:+p 

Binary  Fission. -Starting  with  a  typica
l  medmm-sized  parasite 

of  T.  lewisi.  which  is  non-pathogenic,  and  t
herefore  more  likely  to 
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^P^^^  Moore,  B.ein, 
without  growth.    This  is  brou^hf  In  rK°"  P^^^^  ̂ ith  or 
the  kinetonucleus  and  riphoSL  foll^^^^  T^l^'''  of 
a  new  flagelhn.  in  the  ̂ ^5^^^^^^^ 

Fig.  82.-D1AOHAM  OP  THE  L1KK-CVC1.B  OK  Trypanosoma  i-ewisi  in  the 
Body  of  the  Rat. 

cytoplasm.  They  note  the  same  method  in  T  mmUense  Thk  k 

Mo*orf 'feiT"^T-;7'^Sf  ■"dtom-^i^ed  parasite,  according  to 
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,  The  trophonucleus 
 undergoes  redaction 

 by  amitosis,  the  re- 

duction body  f  sappearin
g^  travels-increasing 

in  sizrrs  rpfoTeds-t
f^^l  tlophonu&eus. 

 with  which  .t  perhaps
 

uses  but  th^s  is  not  definitely  known^
  

^^^p^. 

In  T.  gambiense  a  strand  ̂ ^^^"^^ '^^^"f,   "^^Yph  is  seen  in  T.  lewist 

nuclei,  instead  of  this  
travelling  body,  which  

is  seen 

and  f.  eqmpeydtmi.  nuclei  divide  to  form  fusion  masses  con- 
^.  Thetropho-andkineto-nucieiuiviL  .         ̂ ^-^  at  first 

sis?ing  of  two  four  seven  o^.  r^^-  ̂l^^l^^^'^^  flagella  form 

^4'T&  parasites,  which  must^^^^^^^^ 
lattnt  phases,  separate  from  °" '"^^^^^ 
grow  iSto  medium-sized  P^'^'^'t^^'V™""^^^^^^  with 

^Vt'o^WssTom' thi  retudeus!  
tTwas  ftrst  pointed 

Xb^Mis'^SSSin,  whose  work  is  th^^^^^^^^ 
band  is  said  to  be  composed  of  volutme  fj;*" J^^^J,Uate  „und 
we  beheve  that  they  are  the  

same     the  pecuhar  anageu 

SnucS,  but  has  lost  its  flagellum  and  undulatm^^^^^^^ 

This  body  undergoes  repeated  divisions,  
and  each  division  eventu 

%t'^S^^^~ty  been  said  that  the  utmost  confusion 

exists  af  regards  schizogony,  which
  takes  place  in  the  vertebrate 

host  but  Thf  state  of  knLl^dge  with  r
egard  to  sporogony  .s  almost 

worse    Theoretically,  it  would  be  exp
ected  that  sexual  torms 

Ta^e"  nd":  woSd  be  found  in  the  blood  of  the  ve«
 

that  these  taken  into  the  ahmentary 
 canal  of  the  blood-sucker, 

would  conVgate  and  produce  ookinetes, 
 and  perhaps  oocysts  from 

Xh  foriis^ould  b^  produced  which  might  i
nfect  the  Probosc^ 

of  the  same  individual,  or,  by  entering  into 
 the  eggs,  infect  a  new 

generation,  which  alone  might  be  the  means
  of  dissemination  o^ 

the  parasite.    But  these  theoretical  view
s  have  so  far  not  b^en 

confirmed  by  actual  observations,  which
  must  now  be  discussea 

'^'exJSl  Forms.-According  to  Prowazek,  T  lewisi  c^J^^  diffe
ren- 

tiated into  three  forms-(i)  male.  (2)  female,  (3)  \"
ditent--and 

according  to  ProWazek,  Liihe,  Nocht,  and  Ma
yer,  the  same  can  oe 



seen  m  T.  gamUense  :  but,  according,  fn  u^i 

protoplasm  and  a  round  nuS  bo/^^^^^^^  reticulated 
possess  a  slender,  undulatinrmenrbrane  and'f  stam  poorly.  They 

/ ndiffereni  Forms. —The  J^Z  ll.  ̂T         ̂   Aagellum . 

possessing  granular  cytoplasm  and  I  ™t'r'' 'TT^i^^^  ̂  
.   It  must  be  admitted  that  between  tlll  YK"^"^^"^"^"^^  "^^l^us. 
intermediary  forms  so  that  fh^xT      .1^  all  stages  of 

of  these  ma^  be  simply  tt  o,d  L'v%"rvnf''P^^  --e 

of  growth  and  divisiSn":  as  descXd  ̂ ^^^^^^^  "  ^^^^^^ 

its  flag?lTu^.lt r^^^^^^^^^^  the  lungs  may  lose 

^use,  forming^at  f^rst  a  r^^^^:^:-:^ 

  #  -. 

IT
 

Fig.  83.— Crithidia  melophagia  Flu. 
(After  Flu.) 

^^Wi^\!^ToZ^  :^:tr'r'  '"e  latter  of  which  is 

the  cyst,  which  is  formed  by  th^'plriplast'^  '^"^ 
some,  and  enter  red  blood  c^s  L  whi?h  1^!  !i    T'^'"^.^  trypano- 

cannot  be  infecteThv  K  f,'  S'^^^^^^^'^'  that  the  tsetse -fly cannot  De  mtected  by  feedmg  just  before  an  outburst  of  multiplica- 
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^  I       hn<,f  or  during  the  period  of  des
truction  which 

ErSf:rZ,S?rf  of°
Vh?l™'Ks  mentioned  

above  are 

diminished  infection  the  invertebrate  host  can  mechani- 

niihph  lives   These  facts  prove  defini
tely  that  the  parasites  unaei 

some  changes  of  an  important  na
ture  in  the  flies  m  question, 

!nd  tMt  the  sicond  infective  period
  cannot  possibly  be  classed  as 

mechantal    The  fact  that  Lamus 
 megistus  remains  infective  ten 

Ttwen^y  five  days  after  feeding  on  a  host  infected  ̂ f  T^^Z 
also  oroves  that  the  infection  is  not

  mechanical.    We  theretore 

drTw  thrconclusion  that  the  trypanos
ome  undergoes  part  of  its 

mlcY^e  in  the  nvertebrate  host,  
and  the  first  question  which 

natuSlv  arises  is  the  fate  of  the  so-c
alled  '  male    and  female 

?onr found^^^^  the  blood  of  the  vertebrate 
    Are  they  true  male 

anTfemale  forms,  and  do  they  conjugate
  and  form  an  ookmete  or 

^^Com-ugation.-Conjugation  of  male  and  female  forms  ha
s  been 

but  seldom  observed,  and,  indeed,  it  is  difficu
lt  to  be  certam  that 

it  is  coniugation  which  has  been  seen,  and  not 
 division.  However, 

it  has  been  described  by  Keysselitz  as  occurring 
 in  leeches  fed  on 

a  carp  infected  with  Trypanoflasma  borreh,  and  by  P
ro^yazek  m  hce 

fed  on  rats  infected  with  T.  lewisi.  The  most  conv
incing  account 

is  that  by  Flu  in  Crithidia  melophagia,  to  which  r
eference  will  be 

made  under  the  heading  Crithidia.  ^  .    ̂   a 

On  the  other  hand,  careful  observers  like  Miss  Rob
ertson  and 

Captain  Patton  have  quite  recently  failed  to  see  this  proc
ess  m  their 

studies  of  trypanosomes  and  herpetomonads.  The  c
onclusion  is 

that  conjugation  has  not  been  proved  to  be  present  m  trypa
nosomes 

so  far  though  it  may  at  any  time  be  estabhshed  definitely. 

Development  without  Coniugation.— According  to  most  o
bservers, 

there  is  no  conjugation,  but  development  takes  place  asexual
ly  in 

the  invertebrate  host.  This  development  varies  in  different  species,
 

and  may  be  classified  as  follows  :— 

A.  Development  in  the  proboscis. 

B.  Development  in  the  anterior  portions  of  the  ahmentary  canal
. 

C.  Development  in  the  whole  ahmentary  canal. 

D.  Development  associated  with  infection  of  the  salivary  glands
. 

E.  Rectal  encystment — faecal  infection. 
F.  Ovum  infection. 
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asexual  development  of  r.  ̂ambiemelnd  r  L?        !?  ̂  ̂T"" 

to^produce  infection  of  suseep^t^fa^i^S^b^to^^^^^^^^ 

ae/^s^s  margmaia,  first  of  all  undergo  rapid  multiplication  by  unequal 
binary  fission,  giving  rise  to  small 
crithidial  -  like  individuals,  which 
also  multiply  in  the  crop,  and  then 
towards  the  end  of  digestion  pass 
forward  as  long,  slender  trypano- 
somes  into  the  proboscis  sheath 
and  are  capable  of  infecting  a  new 
host;  while   the  crithidial  forms 
which  remain  in  the  crop  become 
Leishmania  -  hke    bodies  which 
multiply  again  when  fresh  blood  is 
ingested.     The    development  of 
T.   vittatcB  of  the  milk  tortoise 
Emyda  vittata,  takes  place  in  a 
somewhat  similar  manner  in  the 
leech  Glossiphonia  sp.P 

C.  Entire  Canal  Development. — 
This  form  of  development  is  ex- 

Pontoma  muncata,  but  in  this  tr/panosXesl^t  ̂ ^^^^^^^^ give  rise  to  binucleate  rounded  LeishmanLlike  Torms  witS locomotor  apparatus,  which  pass  into  the  intestine  where  they 
ranX  ̂ "ff""'"'  ̂ "^^'^^       ̂ "^^^^^^^  ̂ ^^-^  and  Sultip^ lapidly.     During  hunger  periods  they  become  Leishmania-like 
bodies,  only  to  revert  to  the  crithidial  form  when  food  is  ingested These  cnthidial-like  forms  become  long,  slender  trypanoimes which  pass  forward  into  the  proboscis  and  are  the  infective  agents D.  baltvary  Gland  Infection. —According  to  Bruce  and  his  col- 

laborators, if  G.  paipalis  is  fed  with  T.  gambiense,  the  proboscis  is not  mvolved  m  the  further  development.  The  fly  now  becomes 
non-mfective  for  some  twenty-eight  days  on  an  average  The trypanosomes  in  five  to  seven  days  disappear  (possibly  become  intra- 

cellular), but  later  return  m  a  small  percentage  of  flies,  and  multiply 
m  the  fore,  mid  and  hind  guts,  generally  as  long,  moderately  broad 

Fig. 
^4- — Proboscian  Develop- ment. 

(After  Roubaud. 
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fo-s.  with  Protopi^-^;;;^^^!^!^^ 

thft  the  salivary  g  ̂̂ ^s  become  i^f^^^^^^/^^^^  ̂   i3  found  to  be 
forms  already  "^^^^^^.^^ItrionrperSds.  These  short,  stumpy 

infective  and  to  remain  so  f^/^^f/J^fi^testine.  Miss  Robertson 
forms  have  been  ̂ "^^^^^X f/XcVthe  sa  iva^  glands  from  the  gut 
finds  that  the  trypanosomes  

mtect  tne  banv    y  & 

via  the  proboscis  s^'vary Ju^  of 

a  SL"  ̂ecoStnfeS  in  a  so,.ewha
t  similar  manner  w

,th 

^ct?aX%een  trypanosomes  in  the  ̂ ^^^^ 

elands  of  Lamus  megvst
us,  which  are  without  

a 

which  are  inoculated  in  
infections. —  O 

Fig.  85.— Development  of  T.  Gambiense  Dutton. 

I  In  the  vertebrate  blood  ;  2  and  3,  in  the  mid-gut ;  4  and  5,  in  the 

hind-gut ;  6,  in  the  saUvary  glands  of  the  tsetse-tly. 

(After  Bruce,  Hamerton,  Bateman,  and  Mackie.) 

E.  Rectal  Encystment.—M.mch:m  finds  that  the  crithidial 
 forms  of 

T  grayi  become  encysted  in  the  rectum  of  G.  palpalis,  b
ut  these 

cysts  may  possibly  belong  to  the  crocodile  trypanos
ome. 

. .  F  Ovum  Infection.— This  has  not  yet  been  definitely  proved. 

^Meteorological  Conditions.— Kinghorn  and  Yorke  have  show
n 

that  the  development  of  T.rhodesiense  in  G.  morsitans  is  markedly 

influenced  by  the  temperature  of  the  air,  75°  to  85°  F.  being  more 

favourable  than  60°  to  70°  F.,  and,  under  favourable  conditions, 

the  first  stage  of  development  can  take  place,  but  not  the  later 

stages,  and  flies  may  remain  with  the  parasites  incompletely  de- 

veloped for  eighty  days.    Humidity  is  without  effect. 

Methods  of  Infection.— In  nature  there  can  be  no  doubt  that  infec- 

tion can  take  place  in  more  than  one  way,  and  Minchin  has  pointed 

out  that  the  different  methods  may  be — 

I.  CONTAMiNATiVE.— This  is  the  infection  of  the  host  by  swallow- 

ing encysted  parasites.    At  present  there  is  no  proof  that  this  exists 



I'lG.  86.  —  Trypanosoma RAj^:  Round  Form, IN  THE  Leech 

Fig.  8g.  —  Trypanosoma 
RAj^  :  Possibly  a Female  Form,  in  thic I^EECH. 

Fig.  «7-— Trypanosoma RAj^:  Round  Form, Older  Stage. 

Fig.  88.  —  Trypanosoma 
raj^  :  Young  Try- panosome  in  the Leech. 

Fig.  90. — Trypano- 
soma rajte:  Pos- 

sibly A  Male 
Form,  in  the 
Leech. 

Fig.  91. — Trypano- 
soMARAj^  :  Slen- 

der Form,  from 
THE  Proboscis  of 
THE  Leech. 

Fig.  92. — Trypanosoma  rajje Fully  developed  Trypano 
SOME  IN  THE  SkaTE. 

(All  after  Miss  Robertson.) 
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in  trvoanosomes.    Bat  Minchin  has  sh
own  that  T.  gmyi  becomes 

encysted  while  lying  in  the  proctode^u
m  of  Gloss^na  faipahs  by  a 

shorteninjof  the  tlagellum  and  an  e
xcretion  of  a  cyst-wall,  which 

beg  ndng^t  the  anterior  extremity,  
gradually  spreads  round  the 

sho  3g  parasite  while  the  flage
llum  is  being  absorbed.  The 

cvSs  whida  he  quite  free  from  the  procto
d^eum,  are  first  pear-shaped 

and  then  oval,  2nd  the  trophonuclei  and  k
inetonuclei  break  up  into 

chromidia    Minchin  beUeves  that  these  cysts
  will  be  found  to  mfect 

some  vertebrate,  but  there  is  no  proof  of  thi
s  at  present. 

.  Inoculative.— The  spread  of  a  trypanosome 
 from  one  verte- 

brate host  to  another  was  demonstrated  by  Bruce  while
  studying 

r  brucei.  and  also  by  the  same  observer,  Nabarr
o  and  Kleme  for 

T  oamhiense,  both  diseases  being  spread  by  tsetse-flie
s,  though  with 

regard  to  the  former  it  had  long  been  known  that  th
e  tsetse-fiy  was 

the  cause  of  the  disease.  ,,,11  a 

There  are,  however,  two  ways  in  which  a  blood-sucker 
 can  spread 

an  infection:  (a)  the  direct ;  [b]  the  indirect. 

{a)  The  Direct.— In  this  the  blood-sucker  simply  transm
its  the 

parasite  unchanged.  . 

ib)  The  Indirect.— In  this  method  the  parasite  undergoes  a  cycle 

of  development  in  the  blood-sucker,  the  nature  of  which  has  bee
n 

fully  discussed  already.  ^  ̂    .  ̂ -u  ̂ 

.  It  would  appear  probable  that  it  is  only  m  the  natural  hosts  tha
t 

forms  develop  which  are  infective  for  the  invertebrate. 

Effects  upon  the  Host— Trypanosomes  may  produce  pathological 

effects  on  their  host,  or  may  apparently  be  harmless. 

The  best  known  of  the  former  are — T.  gambiense  and  T.  rhodest- 

ense,  the  causes  of  sleeping  sickness ;  T.  cruzi  of  American  trypano- 

somiasis ;  T.  evansi,  of  surra  in  horses,  etc.,  in  India  and  elsewhere  ; 

T.  brucei,  of  nagana  in  cattle  and  horses,  etc. ;  T.  vivax,  oi  disease 

in  cattle,  sheep,  and  goats,  in  the  Cameroons ;  T.  nanum,  of  cattle 

sickness  in  the  Anglo-Egyptian  Sudan  ;  T.  dimorpho7i,  oi  the  Gambia 

horse  sickness  ;  T.  cazalhoui  of  souma,  a  disease  of  cattle  in  the 

French  Sudan,  and  T.  pecaudi,  -of  sheep  in  the  same  place  ; 
r.  equinum,  of  mal  de  caderas  in  South  America  ;  T.  equiperdum, 
of  dourine  in  horses  in  Europe  and  Africa. 

Symptoms. — The  pathogenic  effects  of  the  parasites  show  them- 
selves in  the  production  of  fever,  skin  eruptions,  emaciation,  local 

or  general  oedema,  and  disease  of  the  nervous  system.  Secondary 
bacterial  affections  are  also  common.    The  mortality  is  often  high. 

Morbid  Anatomy. — ^The  lesions  are  often  insignificant,  but  inflam- 
mation and  enlargement  of  the  lymphatic  glands  is  characteristic, 

and  dropsy  and  inflammation  of  the  meninges  arc  also  found, 

which  in  human  trypanosomiasis  takes  the  form  of  meningo- 
encephahtis,  as  will  be  described  later. 

Inoculations.— The  parasites  can  be  spread  from  one  animal  and 
from  one  species  to  another  by  inoculation  of  infected  blood. 

Agglutinins.— While  in  the  body  of  the  host  agglutinins  are 
formed,  for  if  blood  containing  trypanosomes  is  treated  with  the 
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roSniig"hTS^o  pSife'l'f  T  °'  '""^  blood 
rosettes,  litrfhe  anteriM  eAH/S  P='"''i"=^ 

outwards,  takes  place  ^      °«  "''^  "^g^la 

by'r"e"f^-p"re\^5ta?:d^'i;Tsl'lfe:^^;a?^^^^^^^^ 

X".^s''^"°*^-*"-~«''>"«t^^^^ 

VerSw.^  t  '  'i.  ""^^  ̂ ^^"^^  f^oi^  mother  to  young Vertebrates  m  whose  blood  trypanosomes  will  not  develop  hp vp 

have^hownt:?  trypanoly  tic  powers.  Leger  a
^nd^R^g^S 

nave  snown  that  the  serum  of  animals  affected  with  na^ana 
and  surra,  a  so  T.  eguinum,  T.  gamhiense,  ̂ nd  T  coZolenfe  ts trypanolytic  for  homologous  and  allied  trypanosomes  bTnot  for 

Passive  immunity  was  produced  by  Rabinowitsch  and  Kempner for  T.  lewtst,  and  is  either  wholly  or  partially  successful  Sral 
immunity  is  well  known-..g.,  mLi  against  /  Irucei  ^ Involution  Forms.-Degenerated,  vacuolated  involution  forms 
may  be  seen  as  a  result  of  immunity  coming  on,  or  of  treatment  by 

Toxins.-Uhlenhuth,  Hiibener,  and  Worthe  have  demonstrated 

imnSf  MnV.lr  '^^^^P^'d^^'  which  observation supports  McNeals  suggestion  as  to  their  presence,  and  also  the work  of  Martm,  Darre,  and  Leber.    Free  toxins  do  not  exist  C endotoxins  can  be  set  free  by  trypanolysis 
Local  Reservoirs.— The  long-continued  infectivity  of  Glossina falfahs  after  the  removal  of  man  from  a  district  points  to  either 

long  duration  of  infectivity  in  the  fly  or  to  a  local  reservoir  which 
probably  IS  to  be  found  in  antelopes,  and  perhaps  other  animals  in the  case  of  T.  gamhense. 

Cultivation.— McNeal  and  Novy  cultivated  T.  lewisi  in  the  water 
of  ̂condensation  of  blood-agar  tubes  in  1903,  and  obtained  at 
37  C.,  and  also  at  the  room  temperature,  good  cultures,  in  which 
1 .  lewtst  varied  m  size  from  minute  forms  i  to  2  /x  in  length  up  to 
50  to  60  IX,  and  colonies  of  rosettes  were  seen  with  all  the  flagella 
turned  inwards.  The  flagellum  in  cultivated  forms  projects  directly from  the  kmetonuclear  end  of  the  parasite. 
^  "^i^  following  have  been  cultivated  :  T.  cruzi,  by  Chagas  ;  T.  brucei 
by  McNeal  and  Novy,  and  by  Laveran  and  Mesnil ;  T.  equinum 
by  R.  Thomas  and  Breinl,  T.  eqiiiperdum,  by  Thomas  and  Breinl' with  slight  success  ;  T.  gambiense,  by  Thomas,  Breinl,  Gray  and 
TuUoch,  with  partial  success  ;  2\  evansi,  by  Novy,  McNeal  and 
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Hare  and  by  Thomas  and  
Breinl,  but  were  found  to  

be  non- virulent, 

and  subcultures  could       ̂ ^^^^^^^.^^f    ̂ hc  genus  Trypanosoma  are 
Classification -The  vano^^  ^ differentiated  by— (i)  ttie  r  niorp  5  inoculation  into  dif- 

animal  reactions,  which  a^^;^^)     f^^  be  immune  ;  (&)  the 
ferent  animals.  ̂ ^^^  °^  ̂̂ ^^^iSl  melns  tha^^^^^^^ 
effect  of  cross-immuniza^^^^^^^^^  by 

entiate  ceridiu  iu  aoohcation  of  the  precipitin  test  ,  (5)  tlie 
will  not  develop  at  ah   (4j  ̂ PP^J^^f !      .      (u^  chromotherapeutic 

^^TVD?  sSet-rry^  rotatorium  Mayer  1843.    It  is  a 

remS.abL"{hingVa?  with  all  the  work  which  has  of^a^^^^^^^ 
expended  upon  the  genus  Trypanosoma,  no  one  has  th^^^^^^^ 
c+,frliprl  the  tvne  eenus     If  this  were  done,  it  

is  possiDie  tnat  a 

S  tt  stS;  ̂d  dassification  
of  the  other  species  of  the  genus 

might  be  laid.    We  therefore  give  a  b
rief  description  of  the  type 

before  discussing  the  classification. 

Trypanosoma  rotatorium  Mayer  1843. 

Synomms—Parammcium  loricatum  seu  costatum 
 Mayer  i843. 

.oSr/Mayer  1843.  Trypanosoma  sanguinis  Gr.^yjHz.^^^^^ 
Lieberkiihn  1870,  Undulina  ranarum  Ray  Lan

kester  1871,  Paramoectotaes 

"oiSgefn't^  discovered  in  the  blood  of  frogs  an  organism  rese
mbling  that 

wWch  had  been  discovered  by  Valentin  in  the  previous  
year  in  Salmo  fano. 

town  trout  and  which  Ls  thought  to  be  related  to  ̂ he  fenus  ̂mc.^^^^ 

of  Ehrenberg,  but  which  from  his  description  and  from  
his  figures  is  more 

probably  a  trypanosome.  Gluge's  description  is  also  very  ̂
10^  and  he  is 

followed  by  Mayer,  in  1843.  ̂ vho  desciibes  two  forms-an  roW^o^ 
and  a  Pavammoium  loricatum.  or  costatum-h^xt  m  November  

the  same 

year  Gruby  gave  a  clear  description  of  the  organism,  and  a
pphed  the  generic 

term  '  Trypanosoma  '  to  it,  so  that  it  becomes  the  type  species  of  the  genus, 

from  which  any  variation  in  the  classification  of  the  species  must  
be  made. 

Gruby's  Original  Description.—'  Its  elongated  body  is  flatten
ed,  transparent 

curved  like  a  centre-bit :  the  cephahc  end  is  terminated  m  a  thm,  elongated 

filaments  ;  the  caudal  end  is  terminated  also  in  a  pointed  filament
.  The  lengtli 

of  the  animal  is  40  to  80  ,x,  its  breadth  is  5  to  10  ix,  tjie  filamentou
s  pointed 

cephalic  end  has  the  greatest  mobility,  the  length  of  tlie  ceph
alic  filament 

is  ID  to  12  u  ;  its  body  is  elongated,  flat,  and  toothed  like  the  blade  ot  a 
 saw 

all  along  the  length  of  one  of  its  margins  ;  it  is,  as  I  have  above  m
entionea, 

supple  and  twisted  two  or  three  times  around  its  axis,  like  an  augur 
 or  a 

corkscrew,  which  is  the  reason  why  I  propose  to  name  this  hse
matozoon 

"  Trypanosoma."  '  ,    ,    t  •         e  in 
Zoological  Distribution.— It  has  been  found  in  Rana  esciilenta  l.mn^\\s,  m

 

R.  temporaria  LinnjEus  in  Europe  ;  in  i?.  speciosum  in  the  Congo ;  in  K.  tnnoats 



'^rplr^t;.  in  Hyl.  a„o„a  are  truly  r  ,*. Morphology.— The  pleomorphism  exhihitr^H  h,r^,  ■  ̂  

^^res  classmcation^fo.  ̂ ^^^^^^Z  S^^^tS^ 
l^en^s^Sr?/^^^^^^^  '^-^^^  P^^-  ̂ o^s;   (.)  pi.i,  ^„ 

tluckened  edge.  The  flagellum,  wh  ?hTs ISo^t  .t.  f T*"^'  1?^^"'^'  ^ which  IS  situate  at  a  variable  dTSce  Som  thfJ'^ trophonucleus  is  round  or  oval     Tif.^  c  T,       ̂ flagellar  extremity.  The 
the  breadth  from  s  to  40  «  and  fh.  fl     "sual  length  varies  from  40  to  80  a 

^  ,I^»e.History.-TVe  '^^^  i^/^long. 
takes  place  by  the  trypanosome  becimfnl  "T"  multiphcation 
apparatus,  and  dividing  by  SLis  Til^ I'T"^  and  losing  its  locomotor 
frogs,  but  it  grows  in  rnlf^fr^T  ■       ̂          ̂ ^^^^y  inoculable  into  other 

the^ulturesaleTotSoculab^^^^  TnTe  c^,^^""  Noyy-McNeal's  medium?  bu 
are  seen.    The  researches  of  Franja  show  th'.?  .^.^P^omonas  and  rosette  forms 
the  leech  (Helohdella  ahiya\  xI  I^J.k^  ̂ ^         capable  of  developing  in 

which  are  to  be  seen  loci  ed  a^iS  tte  L^o^Vf  '°  leptomonas-hke^for^ms, 

o/?£Ss?L&&
--^-" 

i-ailiogemcity.— It  is  beheved  to  be  non -pathogenic. 

TRYPANOSOiMES  OF  MAN 

Trypanosoma  gambiense  Dutton  1902 

pTuramy  of  pe^^^^^^^^^^  '^03;  he  asserted  llso  the^oba
bl 

to  wW  +  1  ̂  ?     •         ti-ypanosomes  affecting  man,  in  analoeA^ 

Bruce  and  N?^'     ̂   '^^^     ̂ ^^^"^^  Sd  cattk ^ruce  and  Nabarro  demonstrated  the  fact  first  sue^e^ted  hv 
rr  be  spread  by  aTetslfi/ 
GWa  ̂ a/^a/,,  .  and  Kleine  has  demonstrated  that  the  Irans mission  IS  not  merely  mechanical,  but  also  takes  place  after  a  perTod durmg  which  the  fly  is  non-infective,  the  deducLn  be  n- th^e 

tSrhoTt?"'  ^  development  in  the  fly  wlS  acts  al " 
Morphology.— r.  gambiense  measures  from  14  to  u  in  length 

and  from  2  to  2-5  ̂   in  breadth  (Laveran  and  Mesnil  gL^7  to  28  ̂ 



TRYPA  NOSOMA  GA  MB
IENSE 

Fig.  93. — Trypanosoma  gambiense  Dutton. 

(Forms  found  in  the  cerebro-spinal  fluid.) 

Tlie  figures  in  the  top  row  show  the  ordinary  forms  ;  ill  the  s
econd  the 

stumpy  forms;  in  the  third  and  fourth  rows  longitudmal  division^  1^^^^^ 
lowest  row  shows  multinucleate  and  polyflagellate  forms 

 (Rab  now  tscli 

Kempner  forms),  and  small  round  flagellate  and  non^flagellatc  forms  (PUmn^^^^^^ 

Bradford  and  Castellani's  forms).  (From  Castellani's  report  in
  Rcpoits  ol  tne 

Royal  Society  on  Sleeping  Sickness.) 
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jated,  it  . 
20  to  24     and  long  forais  aVtoU^"    ri?     f""  '^^^^""^ 
and  sometimes  rounded   the  IdnefLJ^  ^^^^^We 
which  is  often  seen  a  vacuo  e    Tl  e  tronho     T        '^^^y-  ̂ ^^ind 

and  situated  about  the  mi^ddle  of  f^h^^^^^  oval  in  shape, 
may  be  some  chromaTic  grluls  in  tie  r^?A  'f'^''"^  ̂ ^^^^ 
posterior  end  runs  alon^  the  fl^lii  7  ̂^^^P^^sm,  which  at  the 

^  Asexual  ReproduS.-Th 
human  body  is  not  accnra tpW  Vn^  7^  ̂   parasite  m  the 

from  the  peripL?al  blood  b  Sol  T""-  obtained 

fails  to  demoSSlt     it  ca^S^^^^^ 
enlarged  lymphatic  dandt  ht  fi  ''t^^^n,^  by  puncturing  the 

to  nil,  at  which  they  KZiniTl^to^  ?'-»/"ally 

c&!l^  e;-^?:=h™  ̂ ^^^^^^^^  X'^t-pSn^JcJ^^^^^^ 

tnese  organs  the  protoplasm  becomes  detached  from  the  neriDherv of  the  nucleus,  which  lies  in  a  clear  space.    The  nudeus  c^on  ?acts and  a  large  clear  vesicle  forms  in  connection  with  it  and  arouS both  a  cytoplasmic  sheath  is  formed.    The  rest  of  the  cell  bodv 

HeetrnftLhed  ̂ ^^n^^}  ̂ ^h  the  Llotcfeus  ma  . ue  seen  lying  detached.  These  bodies  now  become  lodc^ed  in  thi 
spleen  and  bone-marrow,  where  they  remain  intaS  for  a  per  od  of ten  days  or  more-through  the  whole  of  the  negative  or  Ltent  period 

rat'""  Mno*'^P"^T^"^'       '"^''^^         the^blood  of  tie  i^i'c  ̂d 
consisfofTfl.?/  B^^^nl'/he^efore,  call  them  latent  bodies.  They 

to  a  ves  cl  IrwtT^^^     containing  a  centrosome,  and  attached to  a  vesicle,  the  whole  being  surrounded  by  a  ring  of  cvtoDlasm 

This  latent  phase  has  been  confirmed  by  Fanthan"  cytoplasm. reappearance  of  the  trypanosomes  in  the  neri- 
pheral  blood  the  centrosome  inside  the  nucleus  divides  and  the^iew centrosome  escaping  from  the  nucleus,  becomes  the  kiiSonucleus and  lies  m  the  cytoplasm,  which  has  now  increased  in  amoun  The 
vesicle  has  gradually  disappeared.  A  new  flagellum  now  appears and  gradua  y  the  latent  body  becomes  a  trypanosome  The rounded  bodies  with  one  or  two  nuclei,  with  or  without  the  smS5 
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several  years  ago  i
n  cciebio 

sickness,  and  described  by  h^l^^j^^j^^^^^  of  Trypanosoma  gam- 
Reproduction  m  the  F  yj-T       little  known.    The  researches  of 

UenseXnGloss^napa^^^^^^^  Mackie  have 
Kleine,  Taute    Bruce,  eriod  (as  demonstrated 

shown  that,  after  ingestion  at  a  correct  perio
    |  ^ 

by  Miss  Robertson)  the  trypanosom^
e^^^  y 

and  in  twenty-four  hours  lose  tl  eir  infe^tiv  t^^^  as  a  ^^^^^^^ 

temperature. 

Trypanosoma  rhodesiense  Steph
ens  and  Fantham  1910. 

History  —In  iqio  Stephens  and  Fant
ham  advanced  the  view  that 

the  t  yp^^^^  found'in  cases  of  sleeping
  sickness  m  the  Luangeva 

Vallejin  Rhodesia  belonged  to  a  new  species,  beca^use  the  tro^^^^ 

nucleL  of  a  certain  percentage  of  short  forms  
was  situate  either  clos^ 

to,  or  even  on  the  aflagellar  side  of ,  the  kmetonucleus.   Jhis  ̂̂^^^^^^ 

is  at  the  present  time  accepted  by  the
  majority  of  authorities, 

although  there  are  some  who  maintain  that  i
t  is  a  variety  of  T.hruca 

in  whi?h  similar  forms  have  also  been  seen   
 The  animal  reactions 

of  the  new  trypanosome  were  studied  by  Yorke 
 m  1910,  Bevan  m 

1911,  and  more  recently  by  other  observers.    
In  1912  Kinghorn 

and  Yorke  showed  that  this  trypanosome  was
  transmissible  by 

Glossina  morsitans,  in  which  it  underwent  develop
ment._  ihey 

demonstrated  that  it  occurred  in  waterbuck,  har
tebeest,  impaia 

and  wart-hogs,  as  well  as  in  native  dogs,  and  they  
further  showed 

the  importance  of  atmospheric  temperature  on  the  
length  ot  time 

required  for  the  cycle  of  development  in  the  fly.  ,  ,  ̂  

MoT^hology— Trypanosoma  rhodesiense  closely  r
esembles  1  .  gam- 

biense  in  general  appearance.  It  has  a  length  varying 
 from  12  to 

31  IX,  with  an  average  of  21-5  i^^,  and  shows  the  usu
al  pleomorphic 

forms— e.g.,  short  stumpy  forms  varying  from  13  to  21  m  leng
tn  , 

intermediate  forms,  22  to  24  in  length  ;  and  long,  slend
er  torms 

35  iM  or  more  in  length.  The  most  common  are  the
  long  slender 

forms.  The  position  of  the  trophonucleus  is  variable, 
 but  it  is 

usually  situate  towards  the  aflagellar  end  of  the  parasite, 
 and  m 

the  short  stumpy  forms  is  often  close  to  the  kinetonucl
eus,  or  even 

on  its  aflagellar  side. 
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are  most  numerous  in  the  blood  h?  J  trypanosomes 
that  some  forms  in  the  luni  bloi/  '^''^2'',  Fantham  show 

by  disintegration  and  loss  Sfti  rflT  ir'''^'5*'^  ̂ '-^tent  bodies 
tion  of  the  IdnetSSs  towari^l  ^  ̂̂ ^g^^" 

sequent  casting  off  of  the  ISIL  ̂ '''S^^^^'^^'  a  lub- 
flagellum.    The  result  of  fhfc^    f  end  with  the  remains  of  the 

^-'^&'^Z'X'\lt^e'^:7:}''i  ffedlate  siage.  increase 

FZO.   94.-THVP^.osoMA  HHODBSIKHSH  SxKPHHKS  AND  F.KXHAM. lAiter  Stephens  and  Fantham.) 

its  salivary  glands  ahmentary  canal  and  in 

nofr^St'^LtS  P--te  occurs 
SoTcTficitv    Thl       ̂ omestic  animals,  but  also  in  big  game 

romkS''andTtt7^J-^  Attachment  experiments  are  very  in- ..onstant,  and  do  not  distinguish  between  the  two  ^ 

S  r  ̂£17-^'''  ̂ '^P'  ̂ ^^"g  ̂ Iso  inconstant. 

leis'L^stfnf "  —    ^-  rhoiesiense  is 

(6)  C.05S.i  /mm^mVy.-An  animal  having  an  immunity  against 
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r  ,.nH..e  can  be  in
fected  by  T .  rUo.esiense.

    The  reverse  expe
ri- 

are  different  species  .  ,   ̂ ^^^  ̂ ^swer  is  No 

Is  T.  rhodestense  a  variety  oi  i  •  immunized  against 

because  Laveran  h^s  f  own  that  ani  ^  yhodesiense  a 

T.  brucei  ̂ ^^'^'^ff^^'ll'^^e^^^^^^  is  more  virulent  than 
variety  of  T.  fecauM  ?  ̂ o,  because  is  unknown  m  tlie 

the  latter  to  animals  anc^^beca^^^^^^^^  , 
region  where    baleri    f  , 

rs^
^- 

%tresSo
^«SS  -cess  on  a 

sickness . 

Trypanosoma  cruzi  Chagas  1
909  • 

History.-This  t.rypanosome  ̂ ^f.       -^^^^^^^^  ifter  it  was intestine  of  Ldmus  ̂ f^'^Z^A^'^Zr^Z  from Trregular  fever,  pro- 
found in  the  blood  of  a  child  of  lymphatic 

gressive  anemia,  and  enlargement  of  various  
groups     J  ̂ 

ology  Of  the  disease  which  it  produces.    In  1911  '^^X^  'J^^'^^^ 

two  forms-Sther  free  or  in  the  red  blo
od-corpuscles. 

?hrf?ee  terns  are  also  different
iated  into  two  forms-viz.  one 

with  a  laree  eTshaped  kinetonucle
us,  with  a  chroniatic  appendage, 

rnd^tlfan^vafo';-  band-Uke  trop
honucleus  with  a  centrosome 

The  Tgellum  starts  from  the  kine
tonucleus  or  from  its  chromatic 

'Tn  m^second  free  form  the  kinetonucle
us  is  round  and  smaller 

than  the  first,  and  has,  as  a  rule,  no  chromatic  ap
endage^  1  hi^s 

form  is  broader  than  the  one  previousl
y  described.  Whether  tms 

is  a  sexual  differentiation  or  not  is  unknown.  pnrlosed 

The  intraglobular  forms  may  be  comple
tely  or  partially  enclosea 

in  the  red  cell,  or  merely  attached  by  the  af
lage liar  encL 

Measurements  of  these  forms  were  not  origi
nally  given  by  ̂ nag^^, 

but  it  would  appear  as  though  the  average
  length  was  20  1^,  witn  a 

certain  amount  of  variation.  1  ti^at  it  is 

Ule-msiOTy-Schizogony.—T.  cruzi  is  remarka
ble  n  that      ' , 

not  known  to  undergo  longitudinal  d
ivision  either  in  the  peripheral 
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blood  or  the  internal  organs  of  its  hn.;f  a there  is  a  reeular  r^7n^\n  a     i  According  to  Chapac; 

Fig.  9S. -Schizogony  of  T.  cruzi  Chagas. 

T  A/r        -4.   ■  (After  Chagas.) 

S    y  .  14,  1 5,  schizogony  m  the  lungs  of  Callithrix 

and  finally  so  much  that  the  twn  I  h   f '   ""f  '""^^  ̂   half-moon, 

into  eight,  and  eventually  gives  ris^  to 
eight  merozoites  lying  inside  the  periplast which  acts  like  a  cyst  wall.    The  mero- 

zoites with  kinetonuclei  are  considered  to 
be  microgametes,  and  those  without  kineto- 

nuclei to  be  macrogametes.    The  mero- 
zoites  escape   from   the   periplast  wall snigly,  and,  entering  the  red  blood  cells 

become  flagellates,  and.  finally  leaving  the 
red  cell   become  free  in  the  liquor  %an- ginnis,  thus  completing  the  cycle  of  gam- etogony,  or  differentiation  and  multiplica- 

tion of  gametes.  
^ 

takes  place  in  the  cell,  owf  ^^^"""^^^  reproduction, 

endothelial  cdlsntrelunl  InZ  r"T'~'-'-\  ̂ ^yP^rtrophied 
of  the  centra]  nVr..nL    ̂ ;      ̂^'^  ̂̂ ^"^.^^^o  muscle,  in  the  neuroglia 

Fig.  96. — Transverse  Sec- 
tion OF  A  Striated 

Muscle,  containing  T. 
cruziChagasin  theCen- 
TRAL  Portion,     x  1363. 

(After  Vianna). 



TR  Y  PA  NO  SO  MA  CRUZ  I 

329 

,.en.brane.   Agamogony  increa^^^^^^ 
host,  and  is  P°"^^ f °',2\Sual  f presumably  lays 

&:Z't^  S\STntWte  
U  This  form  of 

development  is  confirmed  
by  Brumpt. 

.7_T.cruzi  Chagas:  devel
opment  in  Lamus  megistus.

 

(Mter  Chagas.) 

f         in  the  mid-gut  of  Ldmus  megis
tus  :  7,  flagellate  forms 

,.6.  Forms  found  mjhe  mid^g^^t^^.^^  ̂ . 

In  m  Invertebrate.^Tl.e  Knt^er  develo
pment  t^kes  place  m  t^^ 

s^rwithwh^^^ 

TmSane  are  now  usually  lost,  but 
 some  forms  retam  the  flagellum. 

ThrDarrsite  now  becomes  rounded,  a
nd  multiplies  rapidly  by  divi- 

sion ^but  after  this  has  ceased  it  becomes  pea
r-shaped,  develops  a 

Pjq  gg. — T.  CRUZi  Chagas. 
(After  Chagas). 

Forms  found  in  the  salivary  glands  of  Lamus  megistus. 

fiagellum,  and  becomes  a  crithidial  form,  and  then  passe
s  mto  the 

cyhndrical  portion  of  the  intestine,  in  which  it  can  be 
 seen  m  about 

twenty-five  hours  after  the  ingestion  of  blood.  The
se  crithidial 

forms  can  also  be  found  in  the  rectum  and  in  the  faeces.  T
he  final 

stage  is  a  small  trypaniform  type— i.e.,  long,  shm  forms, 
 with  band- 

Uke  trophonucleus  and  large  kinetonucleus.  These  are  f
ound  in 

the  hind-gut  in  the  body  cavity,  and  in  the  salivary  glands,  a
nd 

are  the  forms  by  which  the  parasite  is  transmitted  to  a  ne
w  verte- 

brate host.  The  development  in  the  bug  requires  at  least  eight  days 
for  its  completion.  , 

The  asexual  method  is  a  constant  process,  and  resemble
s  ine 
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W^^t^S^^J^  f  Simple  .uUip,ica,i„„, 
hind-gut.  ^^^^  ̂ "^^  are  found  principally  in^the 

in?StS'w  Vnd  FnT'V'T'  ̂ ^^^     ̂ ^^^"^^^^^  l^ctulanus 

the  cycle  of  devdopn'ent  S  .TmltT  S't-^^"  •       ̂ ^^-"^  «^ 
some  in  the  posterLoart  •      --rStarting  with  the  trypano- 

into  the  vertebrate  ifentSs  ̂ h.'  if .Y^T  ̂ ^^^  inoculated 
Leishmania-like  bodies  wSlTpv^n.  u'  f  ̂ ^^y-  becomes 

trypanosomes  from  wh^nh  f7  ̂ ^"^^''^'^^^  free-swimming 

infection  in  the  Jerteb^S  in vJT  ̂ T^'  continuing  thf 
invertebrate  this  becomes  rJl  ̂   ̂̂ v^^^^.  produced.  In  the 
trypanosomes  cam bt  n?^-  f  ̂^^^la-hke  forms,  and  eventually 

the  cycHrhfe-SSory  ̂ ^^tebrates,  and  thus  completing 

me^'S^wTe^nthTtoc^  cultivated  upon  the  Novy-McNeal 

resemble  thos"e  It  ady^  "^^^^^^^^1^  ^^^^^^ 

larvf  oTzT".^;-;!:^^^  t°o  bT  .'T  ̂̂ ^'^  ̂ ^^^^^  the 
become  so  on  tLSyto?h.f'f>^'r  vertebrates,  and  first 

infective  fo^a  lone  SrLd  Thl'^^  ̂ ^^'-^  ̂ ^^^^  ̂ ^^^  ̂^"^^i" 

give  rise  to  AmSCanoI^^^^^^^  -^o  man 

anfmllf  oJUfsame'Tp^de^-  T''         -P-^^dly  passed  through 

regain  this  ^LlrTns^iS^tedto^^f^^^^^^^^^^^ 

th^MSS^tlj]^-^^  =e  for  the  bug,  w
hile 

Elders'  Observation  (very  doubtful) 

in  thJ^e'ripJ^eS  bCd^f  jtaT/sf  laV'  ̂ -^^"^^^  *°      ̂   P^-^te Sumatra.  This  body  measured  8  Tn  Y^IT  ̂ "^^"^g  from  fever,  etc.,  in 
shaped,  and  vol^lsIdTtro2tl'^^  ̂ "^^'^  by  i  ̂  in  breadth ;  it  was  spindle- 

braL  almos?  as  Soad  as  t&dv  of  I^^!;.^^  undulating'^mem- not  been  confirmed  by  othe? workers  ̂   '  observations  have 

TRYPANOSOMES   OF  MAMMALS. 

th^pI?Wen^c  fhT'^  '^"'f^       t^ypa^^sonies  of  mammals  into 

pJihn^S  '       non-pathogenic,  and  the  little  known. Fathogemc— These  are  subdivided  into  three  groups  •— 
1.  Trypanosomes  always  with  a  part  of  the  fiagellum  free 2.  Irypanosomes  without  a  part  of  the  fiagellum  free 
3_  Irypanosomes  with  free  flagella,  or  without  free  flagella 

1.  Part  of  the  Fiagellum  Free.~T.  evansi  Steel  1885  "  T  brucei Plummer  and  Bradford  1899;  T.  eqmnum  Vosges  ic,oi    T  eZt 

Darlmg  1910  .  r  venezuelense  Mesnil  1910  ;  T.  annamense  Laveran 1911,  1  .  ceUtt  Marfoglio  1911.       'J  - 
2.  Part  of  the  Fiagellum  not  Free.~-T.  congolense  Broden  1504  ; 
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T  dimormn  Laveran  and  Me
snil  1904  )  T  pecorum  ̂ rncc  1910  ; 

3  Forms  with  Free  and  Forms  w
tthout  Free  FlageLia.    1  •  7 

T.  minasense  Chagas  1909  ;  T.  ̂^^^«f^f!;,^°'lfriS  A  number 

T.  rhesU  Terry  1911  ;  T.  v^ckerscB  ̂ "^^^^^^^^^^^^ '^^^  species 
of  unnamed  trypanosomes  are  

reported  m  chimpanzees  ai  
f 

»coS-  Ungard^to4  =  ̂- •  T  ̂ctS  wSn  ; Watson  ;  T.  acouchii  Brimont ;  T.  ̂ nd^cufn  Luhe  .  T  f  f^^^l^"" ' 

T.  sfermophili  Laveran  ;  T.  otospermoph^hW ellm^n  
3.^d^^^^^ 

Trypanosomes  ofBats.-T.  vesperUhom
s  Battaglm  1904  , 

^.m«  Wenyon  1908;  T.  nicolleorum
  Ed  and  Et- Sergent  1905 • 

Trypanosomes  of  Inseciivora.-
T.  taUpce  Nabarro  ,  T.  sor^c^s

 

^f^yfanosomes  of  Edentata. -T .  Ugeri  Mesnil  and  Brimont  1910  ; 
T.  schaudinni  Mesnil  and  Brimont  1908.  -c-raTira 

Trypanosomes  of  Carnivora.-T.  p
estana^  Bettencourt  et  Fran9a 

'^Little-Known  Trypanosomes.-T.  vivax  Ziemann  1905
  ;  T.  sms 

Ochmann  1905  ;  T.  caprcB  Kleine  1910  ;  T.  ̂^/^^^^^^^^^^^^  ™^ 

ton  and  Mackie  1911  ;  T.  eUphantis  Bmce  Hamerton  and  Ma^^^^^^^ 
I90Q-  r.^w™  Bruce,  Hamerton  and  Mackie  1909  ;  ̂- f  ̂r.  ̂ - ' 

Marfoglio  1911,  causing  a  trypanosomiasis  
of  cattle  called  gmnm 

in  Somaliland  ;  T.  cellii  Marfoglio_  1911,  the  c
ause  of  a  disease  01 

cattle  Icnown  by  the  name  of  '  gobiat.' 
 . 

A  few  details  concerning  some  of  the  above  may  
now  be  given. 

Pathogenic  Mammalian  Trypanosomes. 

i.  part  of  the  flagellum  free. 

Trypanosoma  evansi  Steel  1885. 

Synonyms.— SpirochcBta  evansi  Steel  1885,  Hamato
monas  evansi 

Crookshank  1886,  and  Trichomonas  evansi  Crookshank  1886. 
 _ 

Trypanosoma  evansi,  discovered  by  Evans  in  India  m
  1880  is 

the  cause  of  a  disease  called  surra,  which  occurs  m  horses,  mu
les, 

camels,  and  cattle  in  India,  Burma,  Indo-China,  Java,  Phihppmes, 

Mauritius,  and  North  Africa.    "With  regard  to  cattle,  they  were 

supposed  to  be  immune  until  the  outbreak  in  Mauritius  m  19
02, 

which  killed  from  25  to  100  per  cent,  of  the  infected  cattle. 

Morphology— This  trypanosome,  25  fi  in  length  and  1-5 

breadth,  has  a  pointed  anterior  extremity,  a  long  flagellum,  and 
 is 

actively  motile.    It  reproduces  asexually  by  simple  division. 
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verTeS;  t^t ^1^X7  '^'".F^^^^  ̂   ̂ P^-n  of  the 

until  its  two  ends  meet  an^C  ̂ 4^.'  "  ."^^P^^fry  b^^^s  round 
a  disc  with  the  flagellum  at  rr;f  .  f  /'l^'  ̂^^'""^  may  become 
These  bodies  measure  2-?u  in  r1?n  ̂^^^''^^^v  ̂ ut  subsequently  lost 

■  and  a  trophonucleus  They  tow  and  1^"'"^^  f  .l<^netonLleus 
they  reach  a  size  of  lo  to  7L%?l'^f  ̂ ^"^  ""^^^^^  divide  until 
sixteen  kineto-  and  tronho  nnr S,"  f  f  ̂""^  ̂^^^^^  ̂ "to  four  to 

inside  a  thin  cyst  wall^  Each  n^^'.    '1"'^""^^^"^  mesozoites 

spleen,  and  boie-mS ™i t ^^^^^h.  in  the  live 
to  somewhat  resSe  lhP  di^-^r^'^P^^^^^  This  appear 

latent  forms  in  ̂ ^Ls  '7  ^^"^^  ̂"^^  kindle  of 

appears  to  develop  in^evl^Sml'  7^''  cultivated,  and 

T.  lineola,  Stomox^s  ccdHfZZ  flies-for  example,  Tabanus  tropicus, 
last  of  whichTSeen  ound     fT^t'''  ^^^^^^^  ?f  the 

healthy  animaL  bv  the  b/ter^^^    Certamly  it  can  be  transmitted  to 

also  b/contractVdVy  L't  ng  infec'd  I'af"  '^'^  ̂^^^ 

^^^^1n5^ilf?£f^7^ ■r.  var  mboHi  Jwr  ^^^^  ^  variety 

mbori  in  dromedarieTin  Af^^^^^^  "        ̂ ^"^^  disease 

Trypanosoma  brucei  Phmmer  and  Bradford  1889 

showed  that  the  tteuf  k  "/"^."^^"d-  ̂ t  the  same  time  they 
disease  tsetse-fly  (G/os5z;za  wom^«ws)  disseminated  the 

'  jinTa  '    ̂   Uganda,  where  it  is  called 

28^0'?.^? ?n  t7T?'  ̂ PP^^^^n^e  of  the  parasite  is  worm-like,  being 1,  X?  33    in  length  m  horses  and  donkeys.    The  length  is  constant 

in  rats' -^"^  ̂^"^^     ̂ ^^^^^^^  hosts,  being  26  tot" 
fla^e  late^  i^' !T'^"^F.'  The  ̂nteriSr  end  (nll 
as  a  wen  ̂ /i  ^^^^"^  ̂ ^^^^  hes  the  kinetonucleus 

arises    1^  .1.'°""^''^  P°^t^^i°^  t°  which  the  flagellun 
anses.    The  trophonucleus  lies  in  the  middle  of  the  bodjf  and 
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hrkiirtonucleus  and  the  centro
some,  and,  having  divided  the 

thp  new  kinetonucleus.    Parasites  re
sembhng  the  latent  lorms  ui 

Brei^Ld  Hindle  are  known,  and  
are  caUed  involution  forms. 

Ttt  beheved  by  some  authorities  t
hat  the  parasite  hves  in  nature 

in  the  wildebeeste  [CatoUepus  gnu),  the
  koodoo  i.Strefs^cero^^ 

caplns^s),  the  brush-buck  [Tragdaphus  ̂ "'^^^^^/^^^f  ̂ ^^^)' ̂ ^^^/^^^^ 

hyena,  Without  causing  disease.    Th
ese  niay  form  a  reserve  from 

which  the  tsetse-fiies  G.  morsitans  G  palhd^pe
s,  ̂ ?^d  G.  can 

obtain  parasites  which  undergo  devel
opment  m  the  r  alimentary 

canal,  during  which  time  they  are  non-p
athogenic,  and  when  fully 

developed  are  found  in  the  proboscis,  and  ar
e  agam  capable  of  being 

rnoculSed  into  animals,  in  some  of  which
  they  are  pathogenic 

Kleine  has  proved  that  the  transmission  of  t
he  trypanosome  is  not 

merely  mechanical,  as  suggested  by  Bruce  a
nd  others,  but  also  takes 

place  after  the  trypanosome  has  undergone
  development  in  the 

fly,  which  is  its  true  host.   Thus,  freshly  caugh
t  G.  morsUans  for 

the  first  three  days  infected  cattle,  and  then,  from  th
e  fourth  to  the 

tenth  day  the  flies  were  non-infective,  but  from  the  el
eventh  to  tue 

forty-fourth  day  they  were  very  infective.   This 
 shows  that  the 

parasite  must  undergo  a  development  in  the  fly
.  ■ 

Cultivation.— Novy  and  McNeal  have  cultivated  T.  bruce
i  m  the 

same  manner  as  T.  lewisi,  and  found  some  evidence  of  a  toxm
,  but 

it  only  grows  exceptionally  in  the  water  of  condens
ation  from  the 

agar  medium  which  contains  half  or  less  than  half  its  vol
ume  of 

blood.    Agglomeration  takes  place  under  various 
 circumstances-— 

e.g.,  mixture  with  immune  blood  or  a  few  drops  of.  dilute  acetic  acid
, 

etc. 

Pathogenicity— The  disease  can  therefore  be  spread  by  the  bites 

of  certain  tsetse- flies,  particularly  G.  morsitans  and  perhaps  the 
others  mentioned  above. 

It  can,  however,  be  also  spread  by  inoculation  and  by  eating  the 

blood  of  animals  recently  dead  from  the  disease.  The  incubation 

period  is  about  ten  days,  and  the  effects  produced  in  animals  vary 

considerably  in  the  following  manner  :— 
I.  It  is  an  acute  disease  in  mice,  rats,  dogs,  monkeys,  cats,  etc., 

dogs  dying  in  two  to  six  days,  rats  in  three  to  six  days. 



Pij,  equines,  and 

n.fec|c&r^^^^^^^  ^y^-i-ting  son. 

Nagana  is  invariaX  fatS     f h  ̂P"''''^  developed, 

a  small  percentage  of  b'^li.ti'^eco^^^^^^  ̂ ^^^"^  ̂^e  dog,  but 
terized  by  fever  ,  by  an  inStratinn  n f  ̂^^^^  ̂n^^ials  it  is  charac- 

cutaneous  tissue  of  the  necl  of  thp  I'^^^^^^^le  lymph  in  the  sub- 

giving  a  swollen  appeLance  to  tW^^^^^  extremities, 
or  less  rapid  of  the  red  ?ornuscle?of^S  destruction  more 

emaciation,  often  blindness  -^rnd  hv  fV  ^^^^  ̂ ^^reme 
blood  of  T.  brucei  '   ̂   P^^^^^^^  constantly  in  the 

J^e^ryfew  lesions  are  found  at  the  autopsy,  the  most  characteristic I.  Enlargement  of  the  spleen 
3.  Trypanosomes  in  the  blood 

ass^ocStTwItTaVvy^^^^^^^^  but  apparently  no. 
4-  In  horses,  the  hver  and  s  Jppn    ̂ T^'^^^  ̂ ^^^^ 

yellow  serous  infiltratron  undeft^^e  slT^^^^^^^  ^^^^ muscles,  as  well  as  some  pleuS]  Ind  r  ^^^^^^n  the 

pericardial  ecchymosTs  A  /e  at^lPf'l'^f  ̂   exudations  and  sub- 
around  the  spinal  cord        ̂ ^^^^^"^^^  substance  is  found  at  times 

^^lTZ':,ll^^t^^^  Lanfranchi,  Rondoni. 

benzine  clur  trsVunrSn'nt^  ^rypanroth,  a 
service.  treatment  have  not  proved  of  great 

Trypanosoma  equinum  Vosges  igoi. 
Synonym.— r.  elmassiani  Lignieres 1  .  eqmnum,  discovered  bv  ElmaQQian 
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1  t  .A  fr^m  a  ̂irk  Hvdrochceyus  died  in  seventeen
  days. 

r"^Tr:a  fspr  aTta^^^^^^
  (ffy*o.*^«.)  to  the 

'■'ptttre^dty  ̂ ^MaTrcader    is  a  very  fatal 
 disease  among  tl«= Pathogemciiy.    i^ia  disease  is  weakness, 

oscXtfng  from  right  to  left,  whic
h  characteristic  gives  the  disease

 

Us  name  of  r^S  de  caderas,  tlie  disea
se  of  the  hind- quarters.  In  tlae 

stlble^t  can  support  itself  against  th
e  walls,  but  in  the  open  air  it 

s  aggers  and  f aUs.  There  may  be  a
lbuminuria  and  hematuria  and 

an  ef  aption  on  the  neck,  shoulders,  and
  hind-quarters.  The  eyel  ds 

sSow  conTunctivitis  and  chemosis.  The
  horse  hves  about  two  months 

^'Snge'stCSent^^^^^^^^^  of  the  spleen  and  mesenteric  glands 

are  seen  in  post-mortems.  The  kidneys  
are  affected,  nephritis  and 

interstitial  Lmorrhages  being  noted  
There  are  also  serous  exuda- 

tions into  the  peritoneum,  the  pleura,  the  pericardium, 
 and  the  spinal 

Trypanosoma  equiperdum  Dofiein  1901
. 

Svnonvm.— r.  rougeti  Laveran  and  Mes
nil.  " 

T  eqmperdum  is  the  cause  of  the  disease  caUed
  dounne  or  mal 

du  coit  in  horses  in  Europe,  India,  North  Africa  (Alge
ria),  and 

North  America. 
 

, 

Morphology —It  is  about  25  to  28  /x  in  length,  and
  has  no  chro- 

matic granules  in  the  cytoplasm.    It  is  difficult  to  find  m  na
turaUy 

infected  animals,  being  best  obtained  from  the  plaques  of  the  erup^
 

tion.    Salvin-Moore  and  Breinl  reported  the  presence  of  l
atent 

bodies  in  inoculated  rats.  1    .  u 

Life-History— It  does  not  appear  to  be  spread  by  a  fly,  but  by 

coitus  between  staUion  and  mare.  Hence  the  disease  resembl
es 

syphihs,  and  proves  that  a  trypanosome  is  capable  of  penetrating  
a 

mucous' membrane.    The  incubation  is  from  eleven  to  twenty  days. 

Stage  I,  or  the  Period  of  (Edema.— Th.Q  genital  organs  begin  to 

show  signs  of  oedema,  generally  painless  and  not  inflammatory, 

though  there  is  some  fever.  In  about  a  month  the  oedema  dis- 
appears, and  weakness  and  emaciation  begin. 

Stage  2,  or  the  Period  of  Eruption,  is  characterized  by  the  appear- 
ance in  about  forty  to  forty- five  days  (or  two  months)  after  infection 

of  an  eruption,  characterized  by  circular  oedematous  areas  about  the 

size  of  a  two-shilling  piece  generally  under  the  skin  of  the  sides  and 

hind-quarters,  but  sometimes  also  under  that  of  the  neck,  shoulders, 

and  thighs.    This  eruption  is  very  variable,  and  may  appear  in  the 
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engorgement  of  the  joints  an  I  tend^^^^         rhere  is  also  synovial 

he  lymphatic  glandi,  part'ldy  tT^^  of IS  often  raised  to  30°  c  (102-9° W    ̂ ngmnal.    Ihe  temperature 

38-5°  C.  (101-4°  F.  in  thenlon'ing  ̂ ^'^  ^^^^  to 

beco^n^Ts^C^^^^^^^  animal  now 
There  are  ofin  ̂n^lr^cSill'^^^^^^ 
conjunctivitis  and  Ulcerative  keratitis  £  ^^^^^ 
the  urine  is  thick.    Sens  bUitv  k  riV  .^^<^t"^^tion  is  difficult,  and 

on,  due  to  softening  o7the  cord  an*^!^^^^^^^^^^  '^'^^'^ 

th^animaldies.    The  fafd'ot^l^^^^^^^^^^^^  ̂ ^^^^^ 

ch^otlrire,^^^^^^^^^^  be  called 
the  animal  dies  after  the  fizS  stale  In'  ^^P"'  ̂ '^ich 
comes  on  suddenly Tfew  davs  a?  p?th     ''  Paralysis,  which 

The  post-mortem  leslons  /rPii  S      .^PP^^^^^^^  of  the  eruption, 

glands.^   In  th    co  TTere  i  \'ek^^^^^^ lumbararea,  and  cervical  Pnl.r  J     f  A  ^^^^^d  the 

mation  of  tL  posterior  snfn^^^^^ 
perikarya  and  tl?e  rTssocS?ed  f"^  degeneration  of  the 

the  posterior  roJtrandToSS^t  rsTnTat.XTafis'"^^^ 

cap^ulrTaairdu^       shows  
chrom^^^c  changes,  with 

th^t  the^nmTration'Sd  tWc^L^^^^^  'S^r^T..  ^^^^ infiltration  of  the  nerve  rYinffpnH  l?,^        1  ̂ ^^^^  ^o^d,  the 

is  like  a  syphilftic  Snd  is  Vhp''^''^^^^ 

brain  ma/ also  be  Tect?^^^^  membranes  at  the  base  of  the 

congested^nd  softeni  r^The^dis'ea^^^^^^^^^  ̂ 'l  '^'^^^f' 

fnd '?ero^"t^^^";-^"^^^      skin"se"usionst  o  t^^^^^^^^^^^ and  pentoneal  cavities,  wasting  and  pallor  of  muscles  ̂ Sth  f.+^■t 
degeneration  and  an  interstitial  keratitis.         "'^^^^^s,  with  fatty 

Trypanosoma  eazalboui  Laveran  1906 

2i^?^bv  ^l^?^^''      horses  and  cattle  in  West  Africa     It  i. 

Trypanosoma  soudanense  Laveran  1907 

^SI'mL17^^T^^^^^^  in  the  Upper 
Algeria.    Carriers  :  Tabanid^  "  zousfana  m  horses  m  Southern 

Trypanosoma  togolense  Mesnil  and  Brimont  1909 

TogoTn^  P"'"'^*^"'  ̂ "  -^^"l^-       the  cause  of  nagana  in 
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Trypanosoma  hippicum  D
arling  1910. 

disease  called  murrina  among  m
ules,  and  was 

This  trypanosome  causes  a  ̂      asc  caiica  ^.^^^  ̂ ^^^^^ 

first  desc^rbed  in  some  am  ma  Is^^^^^^^^^^^^  being  18  to  28  m 
Orleans  to  Panama     i  he  t/yP^J^°;°"'°The  trophonucleus  is  oval  and  median 
in  length  with  a  width  of  i  5  to  3      ̂   V'    n.^  gnd  is  very  easily  seen,  which 

The  k^netonucleus,  which  ̂ ^^^^ ̂ ^^J^^^'^^e^^^^^^  membrane  is  not 
is  a  characteristic  feature  of  the  pa^a^^^^^^^^^  ̂     ̂ 1^^^     It  is  spread  by  coitus 
much  folded.    It  divides  longitudinaUy  in  tlie  Dioo  Sompsomyia  and 

and  can  also  be  spread  "^fhanically  by  species  o
  ^^^^ 

Sarcophasa  sucking  ̂ ^'o^^flt;,"  ̂ f,*: ̂ion  r^^^^^^^  in  cellular  degeneration  and 
pathology  of  murrina  is  an  i^toxicat  on  resuir  g  j       ̂ ocytosis,  auto-hajma- 

Sfosis!''  These  toxins  produce  endo^^^^^^  hyperplasia  of 
glutination,  Phagocytosis  of  erythrocytes  a  n^^^^^^  exudations  into  the 

h  ̂P^^l";er°etT'o^7n^?o^'^d^stS    of  
the  endothelium  there  is  con- 

^dSl'lmo^nt  of°eSh?mosis  in  
various  regions. 

Trypanosoma  venezuelense  Me
snd  1910. 

Type  of  T.  evansi ;  attacks  horses  m  Venezuela  ;
  carrier  unknown. 

Trypanosoma  annamense  Lav
eran  191 1- 

Type  of  T.  evans^ :  causes  disease  in  horses  and  cat
tle  in  Annam.  Carriers: 

Tabanidse  and  Hippoboscidae. 

Trypanosoma  cellii  MarfogUo  1
91 1. 

This  trypanosome  is  pathogenic  for 
 cattle  in  Italian  Somaliland,  causmg

  a 

disease  called  '  gobiat.' 

2.  PART  OF  THE  FLAGELLUM  NO
T  FREE. 

Trypanosoma  congolense  Broden  19
04- 

10  to  1 7    long  and  i  to  2    broad.    Carrier 
 .  Glossma  species  . 

Trypanosoma  dimorphon  Laveran  and
  Mesnil  1904. 

This  trypanosome  was  discovered  by  Button 
 and  Todd  in  1904 

in  horses  Z  the  Gambia,  and  is  now  known  to  exist     several  p^^^^^^ 

of  Africa,  where  perhaps  a  wide  equatorial  
belt  across  the  continent 

is  affected.    It  is  also  found  in  cattle,  dogs,  pigs,  shee
p,  and  goats. 

Morphology— It  exists  in  three  forms  :
 

1.  ra#o// Fom.-Found  in  the  early  stage 
 of  the  disease, 

11  to  13  w  long  and  o- 18  ̂   broad.  , ,     r       1  a 

2.  Stimpy  Fom.-Seen  when  the  disease  is  not
  too  far  advanced, 

and  characterized  by  a  short  thick  body  and  a 
 short  fiagellum. 

Length  16  to  19 /X,  breadth  3-4  to  3-5/^. 

3  Long  Fom.— With  long  thin  body  and  long 
 fiagellum,  found 

a  few  days  before  death.    Length,  26  to  30    ;  breadth
,  i-6  to  2  /x. 

These  may  be  respectively  indifferent,  female,  an
d  male  forms 

of  the  parasite,  a  view  supported  by  Hindle.  _ 

It  has  been  cultivated,  and  it  can  be  inoculated  into  rat
s,  mice, 

guinea-pigs,  and  rabbits,  as  well  as  horses.  ,     .   .-rr  ̂  

Life-History.— Hindle' s  observations  show  that  the
  indifferent 

forms  give  rise  to  latent  bodies  or  cysts  which  gather  m  t
he  spleen, 

where  they  lie  dormant  for  a  time,  and  finally  develop  a
gain  in 
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Iruce'aTcrS^^^  clevelop,.ent  in  Glo..ina Pathogenicitv    ̂ "';-"^"^G;ton  have  shown  that  it  is  a  carrier 

vigour  foZwedl^^wo  t^^^^^^^^  ^^^h  IZ' oi 
month  the  weaC  s  V  mie^^^^^^^  During  the  next 
the  testicles  hai^^  down  3           i  """^ 

staring,  the  animilt^"  fj^thet  c^^^^r  becomes year.                          ''^  apathetic,  and  death  ensues  in  about  a 

1 

Fig.  99— Trypanosoma  dimorphon  Laveran  and  Mesnil (After  Button  and  Todd.) 

Trypanosoma  pecorum  Bruce,  Hamerton,  Bateman,  Mackie  iqio 

somes  fron.  Chai-Chai,  fnd  fronrsfuL^^^^^  ^^"^^P-- 
Trypanosoma  frobeniusi  Weissenborin  ion 

TogSani."      ̂'^'^^^^^^^        r.  and  found  in  horses  in Trypanosoma  nanum  Laveran  1905 

3-  FORMS  WITH  AND  WITHOUT  FREE  FLAGELLA. 
Trypanosoma  pecaudi  Laveran  1907 
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like  r  dimorphon—[i)  long  and  slender  (25  to  35  by  vs  f
f).  (2)  short  and 

b?oaI"(irto  20  by  3  to  4  lA-  Carriers  :  Glossina  lon
g^palp^s,  rarely  G.  pal- 

palis  and  G.  tnchiuoidos  (vide  p.  721). 

Non-Pathogenic  Mammalian  Trypanosomes. 

Trypanosoma  minasense  Chagas  1909. 

This  trypanosome  was  found  by  Carini  and  Chagas  in  Brazil
  in  a  marmoset, 

Uapale  penicillata,  and  cultivated  by  Brumpt. 

Trypanosoma  theileri  Bruce  1902. 

Svnonvm. — T.  transvaaliense'La.-vQxa.n  igo2.  ,  .  .  • 
T  theileri  is  found  in  the  Transvaal,  in  Togoland,  German  East  Africa

, 

Transcaucasia,  and  in  India.  It  is  of  large  size,  60  to  70  M  m  length  and  4  to 

c  u  in  breadth.  A  small  form  is  known,  25  to  53  m  length  and  2  to  3  m 

breadth  It  moves  very  rapidly,  and  has  a  long  flagellum,  while  the  anteri
or 

end  is  pointed  and  the  kinetonucleus  is  oval.  Multiplication  is  by  simple 

lon<ntudinal  fission.  A  female  form  has  been  described  by  Liihe.  It  is 

belfeved  to  be  spread  by  species  of  Hippobosca,  and  is  specific  for  bo  vines,  not 

being  inoculable  into  other  animals.  According  to  Nocht  and  Mayer,  it  is 
not  the  cause  of  gall-sickness  or  galziekte  in  cattle  in  Africa. 

Carrier:  Hippobosca  rufipes  (Fig.  351,  p.  736).    An  allied  species  is  T.  uru- blewskii  Wladimiroff  and  Takimoff  1 909. 

Trypanosoma  lewisi  Kent  1879. 

Synonyms. — Herpetomonas  lewisi  Kent  1880  ;  Trichomonas  lewisi 

Crookshank  1886  ;  Trypanomonas  lewisi  Labbe  i8gi  ;  Trypanosoma 

sanguinis  Kanthack,  Durham  and  Blanclford  1898  ;  T.  rattoriim 

Borner  1901  ;  Trypanomonas  murium  Danil  1899  ;  and  Trypanozoon 

lewisi  Liihe  1906. 
T.  lewisi  was  the  first  mammahan  trypanosome  to  be  discovered, 

for  it  was  seen  by  Chussat  in  1850  in  Epimys  ratius  (probably  not  by 
Gros  in  1845),  who  thought  it  was  a  young  nematode,  while  Lewis, 
in  Calcutta,  in  1877,  rediscovered  it,  and  recognized  that  it  was  a 

protozoon.  It  is  a  typical  trypanosome,  and  is  found  in  Epimys 
rattus  L.,  E.  norvegicus  Pall,  and  E.  rufescens  Gray  all  over  the 

world — in  Asia  (India,  Ceylon,  Java,  Philippines,  Japan),  in 
Europe  (England,  Ireland,  France,  Holland,  Germany,  Russia), 
in  Africa  (Uganda,  Abyssinia,  Gambia,  and  Cameroons),  and  in 

America  (United  States  and  Brazil).  It  is  non-pathogenic,  and 
restricted  to  rats,  among  which  it  is  probably  spread  by  Polyplax 
spinulosa,  the  rat  louse,  and  Ceratophyllus  fasciaius,  the  rat  flea. 

Morphology. — It  is  a  very  active,  worm-like  little  parasite  darting 

about  among  the  corpuscles.  It  is  24  to  25  jj.  in  length  and  1-5  /x  in 
breadth.  The  anterior  end  is  very  pointed,  and  the  whole  parasite 
is  thin.  The  trophonucleus  is  situated  near  the  junction  of  the 
middle  and  posterior  thirds  of  the  body,  and  the  kinetonucleus, 

which  is  rod-shaped,  is  situated  anteriorly.  There  are  eight  myo- 
nemes  in  the  ectoplasm  (periplast).  Prowazek  distinguishes  small 
male  forms  with  a  nucleus  rich  in  chromatin,  large  female  forms  with 
clear  cytoplasm,  and  indifferent  forms  with  many  granules  and 
poorly  defined  nucleus. 
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Life-History-7M  the  Veriebrale.~The  life-history  in  the  rat  has been  worked  out  by  Breinl  and  Hindle,  as  already  Wribed  above 
}}■■  f  ,  ^''^  filament  they  mention  as  occurring  between  the 

bv  Prowa'  e>  ''''  ̂j-ophonucleus  appears  to  have^been  also  s  en by  irowazek  Asexual  reproduction  may  be  summarized  into  re production  with  longituchnal  division  and  reproduct^n  wlfh  rosette ormation  and  encystment  after  some  interchange  between  the 
kineto-  and  tropho-nuclei,  followed  in  due  course  by  increased  power 

gony  with  the  formation  of  macro-  and  micro-gametocytes,  a?d  of 

^T^S^t;;]^^'^        
^  simillr  reproduction  has^ 

nucleus  from  sixteen  chromosomes  to  four,  and  that  then  the  microiS- 

tSl^ri'oil^l'i^'''  tT  'i'^'^S-^^^'^.  which  fuses  with  the  macrofamete, l^nT^-^    ?  ookmete     This  becomes  a  trypanosome  by  the  separation  of  the 

e^d  Xt  the  Idne^o'  'y'^'^^'y^^-  ,  The  flagellum  profects  fro^.  the  poste^o ™        i  the  kinetonucleus  now  leaves,  and,  taking  the  flagellum  with  it pi  oceeds  towards  the  anterior  end.  thus  forming  the\indulatrng  membrane Gregarmiform  non-flagellate  forms  also  appear,  which  penetrate'bet^^en  the ejnthehal  cells     Prowazek  failed  to  infect  rats  by  the  bite  of  the  louse  bu? 
?he  det^r"  "^^f '  successfully  since.    Swellengrebel  and  Strickland  find  that 

that  in  SeTea"  ^^'^  irregular  and  not  to  be  compared  with 

In  the  Invertebrate. —Evidence  is  advancing  that  the  rat  flea 
Ceratophyllus  fasaatus  is  the  true  carrier  of  T.  lewisi  as  was  first 
demonstrated  by  Nuttall,  and  that  the  rare  complete  development 
which  may  take  place  in  louse  Polypiax  spinidosa  is  more  of 
the  nature  of  a  natural  culture  than  a  proper  development  The 
development  in  the  flea  has  been  studied  by  Swellengrebel  and 
Strickland,  and  more  recently  by  Minchin  and  Thompson. 
When  the  flea  ingests  blood  containing  the  flagellates,  they  pass 

direct  to  the  mid-gut,  where  they  enter  the  epithehal  cells,  inside 
which  they  attain  a  large  size  and  undergo  multiphcation  in  a 
peculiar  manner  by  forming  a  large  spherical  body  containing  a 
number  of  tropho-  and  kineto-nuclei,  and  developing  flagella,  while 
the  original  flagellum  still  remains  attached,  but  is  subsequently 
lost ;  and  then  the  cytoplasm  divides  into  the  daughter  trj^pano- 
somes,  which  are  now  set  free,  and,  passing  into  the  rectum,  become 
crithidial  forms  by  the  kinetonucleus  travelling  past  the  tropho- 
nucleus  towards  the  flagellum.  These  crithidial  forms  attach  them- 

selves to  the  wall  of  the  rectum,  and  shorten  into  Leishmania-like 
forms  without  flagella  or  without  free  flagella.  These  in  their  turn 
develop  into  trypanosome  forms,  which  pass  forwards  into  the  mid- 

gut, and  which,  being  regurgitated  into  the  rat's  blood  when  the flea  feeds,  are  the  infective  forms. 

The  intracellular  stage  is  at  its  height  about  the  end  of  the  first 
day  after  infection  ;  the  rectal  stage  begins  during  the  second  day  ; 

*  Carini's  cyst-like  bodies  in  tlie  lungs  are  considered  by  Delinois  to  be  a cocci dium,  Pneumocystis  carini. 
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own  infective  meal  j^^^^^ts  have  been  carried  out  success- 

and  defibrinated  rabbit  s  ̂ 1^°^  alsfrosettes  but  the  forms 

"ervShavrdescribed  fh:rare'oc
currLce  of  dyspncea.  «de,na,  and

 

subcutaneous  haemorrhages  in  in'<=f  f™  from 

the  mother  to  young,  as  it  ap
pears  that  they  cannot  traver

se 

the  placenta.       Trypanosoma  duttoni  Thiroux  1905. 

D„tto„  and  Todd  in  ,903  saw  a  flagellate  otga
„ism  in  the  M»<>a  °' ^« 

°Slt'tr.e^srt5^7^L'Si»«^^ 

some.    Pricolo  found  that  it  could  pass  through  the
  placenta  and  mumpiy 

in  the  fcetus  in  which  he  des5ribes  latent  forms  very 
 like  those  already  men 

tioned  S  T.  lewisi-i.e.,  which  resembled  Leishmam
a-havmg  only  a  rod- 

shaped  kinetonucleus  and  trophonucleus.  ■  r    .    t  hnt  thev 

Trypanosomes  were  found  in  fleas  caught  on  mfect
ed  animals,  but  tliey 

did  not  show  any  development. 

Trypanosoma  musculi  Kendall  1906. 

This  parasite  was  found  in  8  per  cent,  of  the  mice  examined
  by  Kendall 

in  Panama.    It  was  non-pathogenic,  and  resembled  T.  duttoni. 

Trypanosoma  microti  Laveran  and  Pettit  1909. 

Found  in  Microttis  arvalis  Pallas.    It  is  25  to  30  m  by  i "5  M- 

Trypanosoma  blanchardi  Brumpt  1905. 

In  Myoxis  gUs,  the  common  dormouse.    Like  T.  lewisi,  but  not
  inoculable 

into  rats. 

Trypanosoma  myoxi  R.  Blanchard  1906. 

Found  by  Galli-Valerioin  Mttscactfww  {Myoxis)  avellanarius  L.,  but  nothing much  is  known  about  the  parasite. 

Trypanosoma  criceti  Liihe  1906. 

Synonym. — T.  rahinowitscU  Brumpt  1906.  ■  ,    ,  1  f 

This  trypano.some,  which  is  very  like  T.  lewisi,  but  distinguished  by  not 

being  transferable  to  the  rat,  was  found  in  the  hamster  [Cncetus  cncelus  i^.) 

by  Koch  in  i88t.    A  blood-sucking  louse  has  not  been  found  on  the  hamster, but  Ceyatophylius  fasciaius  Bosc  is  common. 
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with  Its  hfe-history.  ^^'■^  '^^y  perhaps  have  something  to  do 

Th;=^  Trypanosoma  bandicotti  Linganl  1004 

in  &rir  t^^  at^J-^  as  r.  Which  it  resembles in  Bombay  and  the  Deccan     ̂   ̂       *     ̂"'^^'^     /^^^''^^'^  bandicoUi  ̂ ch^t 
Trypanosoma  indicum  Liihe  1906 J- ■  1 11  die um  IS  found  in  +ho  t„  i-  . 

Madras.    It  is  very  hke  T  llfi^'LTT^  [Funambulus  palmarum  L  )  in can  be  found.        ̂   '  ^""^  ""^y  slight  morphological  diHerences Trypanosoma  vespertilionis  BattagUa  loo? 

"1  1 899.  and  since  thenCmerous  bats  lUltee'^n  f 
and  also  they  can  be  inoculate^wiS  the  naras^t.^f  *°  "^"^  trypanosomes, produce  pathogenic  effects  paiasites  of  surra  and  mibori,  which 

gents),  and  from  Portugar/Bet^encZLn^ P  (0°^^^^)'  North  Africa  (Ser- 
investigated  by  Battaglia,  wlS  hS  described  f''^''^-  ̂ ^'^  P^^^^^*^  ̂ ^^s  been 

Shown  that  the  blood  fifter'ed  thrS^htSfa^at^oS^e^ri:  stSSs.^^^ Trypanosoma  nicolleorum  Ed.  and  Et.  Serpent  inn. 

^StcTMf  :^SJ£"  --^^^  BechstL  Algeria  ;  not 

W-™^^^^^^  in 
the  mosquito.    Fleas  have  been  eSmined  wiSo^t  LSs!  '""'^  '^^'^^^''^  *° • 

Trypanosoma  schaudinni  Mesnil  and  Brimont  190S 
^^^ox,^m.~Endotrypanmn  schaudinni  Mesnil  and  Brimont  looS 

'^^l^lol^^^^  
endoglobular  Torn!  '  fthe 

kinetonucleus  mmt  W        P^^f  ̂ snig  trophonucleus  ̂ nd 

Trypanosoma  pestanai  Bettencourt  and  Franca  190^ 
Found  :n  Meles  ia.us  Schreb,  the  badger,  in  Portugal.    It  is  non:pathogenic. 

Little-Known  Trypanosomes. 
Trypanosoma  vivax  Ziemann  1905 

loimd'b'fliemario  be'dTe  t'f  ̂ ^  '"^"^  f  Cameroons  was 
other  pathogenic  ?rypanosomes  bt  ̂'^^^T'^'^r  ""'"'^^  distinguished  from 

spread^y  the  TaSll  01  IL^L'.  "nd 'tJe'in'^  ̂ k'^'^'-  P°.^^^'>' 
eight  days.    It  is  probably  sy^TyTus  w'th  r  " 
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Trypanosoma  elephantis  Bruce.  
Hamertou  and  Maclde  1909. 

Found  in  the  elephant  in  Uganda
  ;  resembles  T.  soudanense. 

Trypanosoma  uniforme  Bruce.  Ham
erton.  Bateman  and  Mackie  19

10. 

Found  in  beasts  in  Uganda.    Carri
er  unknown. 

Trypanosoma  ingens  Bruce,  Hamerto
n  and  Maclde,  1909. 

•  FoundintheredbuckandoxinUgan
da;largesize(72to  i22Mby7to  10;.). 

Trypanosoma  giganteum  Lingard. 

Found  twice  in  cattle  suffering  from  surra
. 

Trypanosoma  bovis  Kleine. 

Found  in  sick  cattle  near  Tanganyika. 

Trypanosoma  caprae  Kleine. 

In  sick  goats  near  Tanganyika. 

TRYPANOSOMES  OF  BIRDS. 

In  18AC  Gros  found  trvpanosomes  in  the  blood  o
f  goat-suckers  and  cranes, 

whi^h  a?e  now  known  to  be  very  common  in  birds 
 ;  but  the  detection  in  blood- 

FiG  100— Trypan osoMAViTTAT.E  Fig.  ioi.— Trypanosom
a  leschenaultii 

Robertson.   Shows  the  Try-  Robertson, 

panosome  rolling  up  prior 
TO  Division.  ,     -..r-     t-,  i.    ̂   \ 

(From  drawings  by  Miss  Robertson.) 

films  is  not  easy,  as  the  parasites  are  few  and  far  between.  Accor
ding  to 

Now  and  McNeal,  the  cultivation  method  is  much  better. 

LaveranandMesnil  summarize  them  into  three  types  :— (i)  Trypanosomes  of 

type  of  T.  lewisi  in  rats  (T.  avium  minus)  ;  (2)  trypanosomes  of  type  of  /  rota
- 

torium  of  the  frog  ;  (3)  long  thin  trypanosomes  without  free  f
lagellum— 

distinct  type.  .      ̂   .    _  . 

A  few  examples  may  be  mentioned  :— T.  avium  Laveran  1903,  in  Syrnium 

aluco  L.,  the  wood-owl;  T.  confusum  Liihe  1906,  in  Agelaius  phceniceus  L., 

and  other  North  American  birds;  T.  laverani  Novy  and  McNeal  1905  in 

Asiragalimis  tristis  L.,  North  America  ;  T.  paddcs  L.  and  Mesnil  1904.  m  Padda oryzivora,  the  Java  sparrow. 

TRYPANOSOMES  OF  REPTILES. 

Tortoises.— T.  damonim  Laveran  and  Mesnil  1902,  in  Damonia  reevcsi,  ixxx 

Asiatic  tortoise  ;  T.  vittatcB  Robertson  1907  in  Emyda  vittata  m  Ceylon,  the 
intermediate  host  being  a  leech. 
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^^-^len^ldactylus  Me<lli  lls^SSu!^^^'''  ̂   "  ̂-^^'^"^  i^obertson  1907, 

Fig.  102. — Trypanosoma  pertenue  -r 
Robertson  ^OS-— Trypanosoma 

(■Prr^r^      1       •      ,     ,      '  ROTATORiuM  Mayer. 
(From  a  drawing  by  Miss  Robertson.)  (After  Button  and  Todd.) 

NajanigncoUis.  ^  T.  na^cs  Wenyon  1909  in 
TRYPANOSOMES  OF  FROGS 

in  th^^STtriariit^^^^^^^^       ̂ "T^^^^^       ̂ ^'^^  back  as  1842 

It  seernlDrobab  P  S  ,^'^yP^'iosome  known-z.e. ,  T.  rotatorium. seems  probable  that  leeches  are  the  carriers  of  these  parasites. 

Trypanosoma  inopinatum  Ed.  and  Et.  Sergent  1904. 
Found  in  R.  esculenta  L.  in  Ala-eria     Tt  i"«  -r  1     •  •  -u  ̂   • 

Trypanosoma  nelspruitense  Laveran  1904 
Discovered  by  Theiler  in  R.  angolensis  Bocage  and  in  R.  theileH  Macquart. 

Trypanosoma  somalense  Brumpt  1906. 
In  Bnfo  veticiilatus  from  Somaliland. 

Trypanosoma  sp.  (?) 

Found  by  Tobey  in  the  American  newt,  Dienycleitus  viridescens. 

TRYPANOSOMES  OF  FISH. 

sIlllfal^^t:V:^^^^^^  ^-•"'1  -       blood  of 

watrfeh^*ii*oTer%^?n"'''^'^f  ̂ 'i'""'''"''  ̂'-'^'"^  been  found  in  fresh-  and  salt- water ftsh  all  over  the  world.    As  examples  may  be  mentioned  T  remaki 

and'Ts'?ound  fn  nill^' r'  ^  ̂ wo  varLties-^a^r'a^d  ̂ n^r^- and  is  found  m  pike;  T.  m^m  Laveran  and  Mesnil  1902  in  Raja  punctata 
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^       iw  n  Xeech—Pontobdella  murica
ta  :  T.  sacco- 

B«r&«s  fliwiahhs  T.  elegans  ̂ ^^"^^^^^^^1^^  Laveran  and  Mesnil  1904  in 

/I6mm«s6mwa,  ^^./eKasct  isrumpx  ly""     g        ̂   igo6  in  Squalius  cephahs, 

Horta  and  Machado  1 9 1 1 . 

TRYPANOSOMES  OF  INVERTEBR
ATA. 

and  in  leeches.  *  ,    ™    .  ui-^ 
In  Tsetse-Flies. 

the  parasite  forms  an  irregular  cyst.  co^t^V^^^g  *°P^/^^^ 

a  kinotenucleus.    T.  grayi  is  now  known  to  be  part  of  the  life  ̂ Y^^^ 

trypanosoma  Roubaud  of  the  crocodile,  while  it  i
s  possible  that  the  cysts  nave 

^°S5^^;;o/ortJoirMinchin  X907-This  parasite  closely  re
sembles 

T  aambiense,  from  wliich  it  can  be  differentiated  by  the
  central  round  nucleus 

of  the  small  centrosome.    It  is  also  found  m  G.  palpalis. 

In  Mosquitoes. 

T.  culiois  Novy  1 907  is  found  in  various  Culicina^.  Novy  st
rongly  advocated 

the  view  that  the  trypanosomes  found  in  mosquitoes  whi
ch  Schaudmn  liaa 

fed  on  Athene  noctuce  infected  with  halteridium  should  be  defined  as  T.
  noctu^ 

Schaudinn  1904,  a  parasite  of  Culex  pipicns,  and  the  same
  for  T.  ziemanni 

Schaudinn  1904!  also  in  Cxdex  pipiens  ;  and.  further,  that  the
  trypanosome 

found  by  Durham  in  Stegomyia  fasciata.  which  had  been  fed  on
  bats,  sliouia 

be  looked  upon  as  belonging  to  the  mosquito. 

In  Ticks. 

T  christophersi  Novy  1907,  found  in  Rhipicephalus  sanguineus,  fed  on  dogs. 

Remarks. — The  presence  of  the  Herpetomonas,  Crithidia  and  Ti-ypanosoma 
in  blood-sucking  animals  may,  therefore,  be  peculiar  to  those  animals,  or 

only  acquired  from  their  hosts.  Hence  it  is  quite  possible  for  serious  errors 

to  arise  in  working  out  the  life-history  of  these  parasites,  especially  as  infection 
of  the  blood-sucker  may  come  from  the  eggs. 

(2)  Trypanoplasma  Laveran  and  Mesnil  igoi  emended  1904. 

Trypanosomidee  living  in  the  blood  and  alimentary  canal  of  vertebrates  with 

two  flagella— one  projecting  anteriorly  and  the  other  running  posteriorly, 

and  raising  the  periplast  into  an  undulating  membrane.  Kinetonucleus 
almost  as  large  as  the  trophonucleus.    Sporogony  in  the  Hirundinea. 

*  Trypanosoma  bovlei  Lafont  1912  has  been  found  in  Conorhinus  rubro- 
fasciatus,  an  insect  which  attacks  man  in  Mauritius  and  Reunion. 
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m  most  trypanosomes,  and  a  posterior  fl   ̂T""'"',  ̂ '^i^h  has  disappeared 
somes,  carries  the  undulatW  Sbrane   S         ""^^i"^^'  "^^'^  tr^pano 
L^ger  and  Keyssehtz,  membefs  Jf  thi«  L.'  '^'^^^^^'y-  because,  according  to 
canal  of  fish,  and  not  in  th^blood  ̂   parasitic  in  the  alimentary 

conclave  sit  tL\er  XnThf  c'Snvex^t"'^?^'  ̂ '^'^  "^^^^  — d,  with  the attached.  The  body  is  Soft  and  of  rh?  "^^""'Z  undulating  membrane  s 

antenor  and  middle  ttirds  of  tSe  b^dv  can  bf  T\  j'^^^^ion  of  the llie  one  on  the  convex  side  is  the  trnnh^n  f  ̂^'^  "'^^^^^  chromatin, 
cave  side  the  elongated  kLtoitleus    r^t  7' V''^  "^'^^^  °"  the  con- 
inatic  granules,  one  of  which  Sves  rle  Vn  . n     ̂.     "^l""^^  ^-^^'^  ehro- 
free  at  once,  and  the  other^rL^terinr  T'^T'^y^^?""^'"  becomes 
the  whole  length  of  the  cytoplasm  ra^sTn.T  "  ''  ̂'T'''^  backwards,  runs 
membrane.  ywpiasm,  raismg  the  periplast  into  an  undulating 

flagilt""  "  ̂-gitudinal.  the  kinetonucleus  dividing  first,  and  then  the 

associated  with  serous  fluid  i^  the  ver^^ll^^''^^'^'^  P^^^^ing  aLmia the  organs.  peritoneum,  pericardium,  and  oedema  of 

coS^gaKf  :  Sn"f 'nucfei^S  r'^du^t^'^^'       "i^^'^^        — ^ which  results  an  ookinete  possessS^.  I^^",^*!^'^' ^nd  of  the  cytoplasm,  from 
These  ookinetes  give  rise  ?o  ̂fl^^f  trophonuc  eus  and  a  kinetonucleus. 

somes,  which  multgly  abundantlv     p'Sr  h/"^  indifferent  forms  of  trypano- 
Brumpt  infected  fish  h7  tt^  Y^-+  -Parthenogenesis  may  occur. 

PuaWa^^SS^'i.Xt  i^  hard?v  surn,?.''^''.'         K^YSselitz  failed  with becoming  ill,  with  swelling  of  th/rl  ti^     ̂^'        ̂ ""^  describes  the  leech  as 
activity,  and  finallv  dnpHf  +i       ,  region,  alteration  in  colour  and 

usual  Jefiniive  ho'st     He  has'ate^:;"^  '^"V^!^  ̂ '^'"^  ̂ ^^^ly  be  the 
medicinalis.  Another  -enus  of  l^inlf  ""Z^^"^  '""'^'^^  ̂ t^g^^  in  Hinido 
clepsis.  ^^''''^  °^  ̂'^e^h  wl^'^Ji  spreads  these  parasites  is  Hemi- 

diagnot?  o7  t£f  Snt1s'iLr^"w?tr '^f  ̂"^^^^^^  L-^^'  but  the 
of  the  opinion  that  a  1  so  fIrTci.rii  H  """^^rd  ̂ o  classification,  Kej-sselitz  is 
to  one  s|ecies-r;S.S'W  --^^-d  to  belong 

lype  Species.—Trypanoplasma  6on-.K  Laveran  and  Mesnil  igoi. 

'^''^"^""^'^^'"^  Laveran  and  Mesnil  igor 

(the"m?nnowra^diTheTliW"^'^^  ^^^^i'  ^--'^ 
perhaps  in  i^/n^So  ̂ i^^irife^'"'^  °'       ̂^^^^^  ̂ ""'^^^  and 

Trypanoplasma  cyprlni  Plelm  1903. 
In  CypHnus  carpis. 

Trypanoplasma  (Cryptobia)  dendroccBli  Fantham  and  Porter  1910 

kiiSsreur'"it"rv""?the  Sntr;"       ̂   ̂̂^^^  ̂ '^^    — ^ 
is  the  first  trypanoVl^sTa^^ttS^^^^^^^^^^ 

Trypanoplasma  intestinalis  Leger  1905 
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anterior  flagella  and  a  rudimentary  
undulating  membrane,  which  reminds 

°"ThLl hetnSs  to  be  female  forms,  and  says
  that  he  haB  seen  conjugation 

with  male  forms. 

Trypanoplasma  ventriculi  KeysseUt
z  1906. 

This  is  found  in  the  intestine  of  Cyclopte
rus  lumpus.  and  is  apparently  a 

typical  trypanoplasma. 

Trypanoplasma  varium  Leger  1904. 

In  Cobitis  barbahda  (loach),  and  in  Hemic
lepsis  marginata. 

Trypanoplasma  guernei  Brumpt  1905. 

In  Coitus  globio,  and  develops  in  Pisciola. 

Trypanoplasma  barbi  Brumpt  1905. 

In  Bavbus  fluviatilis.  and  in  the  leech  [Pisciola)
. 

Trypanoplasma  abramidis  Brumpt  1905. 

In  the  bream  {A brands  brama)  and  the  leech  {Hemicl
epsis). 

Trypanoplasma  truttse  Brumpt  1905- 

In  Salmo  fario,  and  perhaps  in  Pisciola. 

Other  Species. 

T  heysselitziMmc\mi  1909  in  the  tench  ;  T.  gumeyorum  Mmc
hin  1909  in  the 

pike;  T.  dan«  Mathis  and  Leger  191 1  in  Clanas  macrocephalus. 

(3)  Trypanophis  Keysselitz  1904. 

TrvPanosomidcB  in  Ccelenterata,  with  two  flagella,  an  anterior  and  a
  posterior. 

The  kinetonucleus  is  situated  anteriorly,  and  is  much  smaller  th
an  the 

trophonucleus.  .  ̂   , 

Trypanophis  grobbeni  Poche  1903. 

In  the  gastral  cavity  of  different  Siphonophora.  The  parasite  is  curve
d 

somewhat,  Uke  a  trypanosome. 
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CHAPTER  XVI 

MASTIGOPHORA  {concluded) 

Herpetomonid.-Plas:nodida3-Spu:och.tacea-Spirochatid.-Treponernida 

— Keierences. 

Family  4.  Herpetomonid^. 

Definition. — Encystina  with  a  well-rlpvpint^Ari  fl^„„ii 

&ow„'^  '""g-'uf-l  division,  but  sp?rogony  is  a'Tt' no^Mly 

1.  Herpetomonas  Kent  1881. 
2.  Le-ptomonas  Kent  1881. 
3.  Crithidia  Leger  1902  emended  Patton  iqo8 
4.  Leishmania  R.  Ross  1903. 
5.  Toxoplasma  Nicolle  and  Manceaux  1908 6.  Babesia  Starcovici  1893. 
7.  Achromaticus  Dionisi  1898. 
8.  Histoplasma  Darling  1906. 

rpJir^Tn'ir*^^^'  P'"'*^"*         "^"Ch  confusion  with regard  to  these  genera,  due  to  lack  of  certain  knowledge  with  regard to  the  morphology  and  life-histories  of  the  type  species  The controversy  is  keenest  with  regard  to  the  points  as  to  whether Herpetomonas  and  Leptom.onas  are  or  are  not  the  same  genus  • whether  Herpetomonas  and  Crithidia  are  good  j^enera  or  siniDlv 

\;"r8^.  ^  trypanosome.  Viely,  S  pS f  \  u  Burnett  discovered  a  flagellate  in  the  house-fly,  and 
called  It  Bodo  muscce-domesticce,  for  which  Kent  created  the  eenus 
Herpetomonas  in  1881  ;  but  two  pages  earlier  in  his  book  Kent 
created  the  genus  Leptomonas  for  a  flagellate  which  Biitschh  had 
found  m  the  intestine  of  Trilobius  gracilis  in  1876  The  only  dis- 

tinguishing features  between  these  two  genera  are  the  presence 

348 
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Of  a  contractile  vacuole  and  ̂ ^^:'^S:c:':
i'Z 

contractile  vacuole  n  ̂ ^''/'^^^^  Prowazek,  however,  m  1904. 
dent  to  separate  the  two  genera^    i  ro  pos- 
emended  a  membrane,  and  arising  from  a 

sessing  two  fiagella  umted  .^Y  a  m^^iDran  Mackinnon, 
flagellar-situated  diplosome    but       ton^^^.^^^  9-  ^^^^ 

in  1910,  have  demonstrated  that  this  s^^^^    Y  | 

demonstrated  that  te^^^  diplotome  of 
drosopJnlce ;  and  Lnatton  i^LL-i  ^pmains  of  this  axostyle. 

^rilr Tthr„r.f 
 »4.  an    t^s  .ay  happe

n,  but  n 
cannot  be  adopted  at  P^^^^'.^r  Kent  i88l-has,  as  yet, 

genus  I-'P^r":^-,^A  X  v  ntuaUy  be  found  to  be  the 
been  mcon     tel^^^^^^^^^  therefore  we  continue  to 

'  i,e  two  JenerrHerM^  and  Uptcmo
nas  in  the  same 

SnXion  i  in'ourTasreltion-
that  is  to  say.  indrst.ngu.shabl

e 

'TitTreTard  to  the  controversy  as  
to  whether  there  is  a  genus 

sH'5E«re^^^
^^^^^^ 

Patton  Further,  Miss  Porter  is  
correct  when  she  states  that 

(SuMdia  shou  d-b^  placed  in  the  fami
ly  Trypanosomid^e  (Herpeto- 

monM  on  account  of  the  presence  
of  an  undulating  membrane. 

WUhUar^to  L.is/.m.ma%  k
nowledge  of  the  hfe-history 

may  show  that  this  is  merely  a  Herpdom
onas  or  Leptomonas,  but 

at  the  oresent  time  we  retain  it  as  a  separat
e  genus 

So  fa  we  have  been  considering  genera 
 in  which  there  is  no 

doubt  that  one  stage  of  the  hfe-cycle  is  fl
agel  ate  ;  now  we  turn 

to  the  other  genera!  concerning  which  d
oubt  is  Ireely  expressed 

as  to  whether  they  belong  to  the  Mashgophor
a  at  all. 

With  regard  to  Toxoplasma,  it  was  conside
red  by  some  observers 

to  be  aUied  to  LeisJmumia,  but  it  contains  o
nly  a  single  nucleus 

without  evidence  of  a  kinetonucleus,  and  without
  the  appearance  ot 

a  flagellate  stage  on  cultivation  ;  but  its  life
-cycle  is  little  known, 

as  is  that  of  an  apparently  allied  genus,  Elhipsi
soma  Franca  1911, 

and  the  relationship  is  further  complicated  by  th
e  genus  Toddm 

Franca  191 1,  which  appears  to  arise  from  t
he  infective  granule, 

and  may  be  allied  to  the  spirochjEtcs.  There  a
ppears  to  be  niort 

binucleate  evidence  for  the  genus  Glohidium  Neuman
n  1909.  me 

so-called  Lencocvtozoon  piroplasmoidesThkovix 
 and  Teppaz  appeais 

to  be  allied  to  Toxoplasma,  having  only  one 
 nucleus,  and  not 
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faulty  air-dried  smears  ■  S  tL^  j.;  Jrr'"''/''''°^^^"^d  in  the  old 

flagellates  of  the  genus  Kolli'^L  w?  '^^  ̂^'^^^  ̂ ^^^g  intestinal 

c  eathi^  diseased  Limals  '^^^^^^^^^^^  ̂ he  blood  before 
development  stages  of  Babesia  U)^h  '^''''"y/^Panosomes,  and  not 
his  collaborators  have  failed  to  Hp  ̂  the  careful  work  of  Nuttall  and 

have,  however,  preferred  to  -/'-^  We 

He^-petomonid.  ̂ urtSr'lnvt  Sio^s  ̂^^^ Achromahms  is  nlaeed  wifl-,  +i,^tj-   '"''-^ "Rations. 
to  Gonder,  it  ahvCtaTa  trS^^^ 
while  Neumann  maintains  that^    h        '  ""n^  ̂   kinetonucleus 

mite,  Pteropus  vesfeHUionh     ̂ ^^J^^.f  ̂^^^  Aagellate  in  the  ba 

Stolnikoff  aSd  Kohl-Yaki   off  de  v  t'he ^akimoff. 
nucleus,  and  consider  the  Zras^te  L  L  ̂'f °i  ̂"^^^l^ 

•     According  to  Darhn^  ,     ̂   ̂^P'^^^  Babesia 

I.  Herpetomonas  Kent  1881. 
3.  Leptomonas  Kent  1881. 
3.  Criihidia  Ug^r  1903  emended  Patton  1008 4-  Rhynchotdomonas  Patton  loio  ^ 
5-  Leishmania  Ross  1903 

becLl'r;^.^^^^^^^^^^^  considered  here,  either 
history,  or  because  thev  resen.h!?  ^^""^^  °f  their  life- 

above  genera,  are  --^  resemble,  perhaps  only  superficially,  the 

6.  Lymphosporidium  Gasperini  1908 7.  mstoplasma  Darhng  1906 
8.  Toxoplasma  Nicolle  and  Manceaux  1908 9.  i!./!/a/)stsow«  Franga  1911. 

10.  Toddia  Franga  1911. 
11.  Globidium  Neumann  1909. 

.  12.  Immanoplasma  Neumann." 13.  Babesia  Starcovici  1893 

16.  Nuttallia  Franga. 
17.  Smiihia  Franca. 
18.  Anapiasma  Theiler  1910. 
19.  Achromaticus  Dionisi  1898. 
20.  Paraplasma  Seidelin  19 11. 
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Pnthno-Pnicitv  -The  genera  oi  the  He
rpetomonidcie  contain  many 

.t.?vtremeiv  pathogenic  to  man 
 and  vertebrate  anmials  gener- 

X  causilgTe  Ll^^^^  the
  Babesiases,  Histoplasmosis,  etc., 

but  they  do  not  appear  to  be  pat
hogenic  to  insects. 

Herpetomonas  Kent  1881. 

Synonyms.-Sor^o  Stein,  fro  parte
;  Cercomonas  Du]^vdm,  fro 

^S^^^^^^^^^^  with  .a  single  flagellurn 

The  Idnetonucleus  is  situated  near  the
  posterior  end,  so  that  the 

S'eCfis  not  attached  to  the  side  of  the 
 body,  but  becomes  free 

at  Snce Tnd  projects  posteriorly.  The
re  is  no  undulating  membrane. 

The  contractili  vacuole  is  situate  quite
  close  to  the  posterior  ex- 

^'The^trophonucleus  lies  about  the  middle  of  the  parasite,  and 

possesses  an  achromatic  substance  with  
chromatic  granules  mter- 

spersed.  The  anterior  end  is  tapering.  .0^-, 

Type  Species.— Her/)c/o;won«s  muscce-domeshcce  
liurnett  i«5i- 

History  —The  genus  Herpetomonas  was  created  
m  1881  by  baviiie 

Kent  for 'Burnett's  Bodo  musccB-domesticcB,  and  since  then  m
any 

flagellates  have,  rightly  or  wrongly,  been  classified  
under  this  genus. 

Fig.  104.  — Diagram  of  a  Herpetomonas. 

The  life-cycles  have  been  studied  by  Leger  in  1903  ;  Prowazek,  1904  ; 

Patton,  1907-08  ;  Berliner,  1909  ;  and  Miss  Porter,  191 1.  At  the 

present  time  there  are  two  different  views  concerning  the  characters 

of  the  genus  :  (a)  Prowazek's  view,  supported  by  Chatton,  Alilaire, 

and  Berliner,  that  it  is  biflagellate  ;  (6)  Patton' s  view,  supported  by 
Miss  Porter  and  others,  that  it  is  uniflagellate  (a  view  which  our 

observations  support). 

Remarks.— The  species  of  Herpetomonas,  though  not  parasitic 

in  human  beings,  are  important  to  the  student  of  tropical  medicine, 

as  they  are  parasitic  in  insects.  Thus,  Herpetomonas  mtiscce- 
domesiicce  Burnett  is  parasitic  in  the  intestinal  canal  of  8  per  cent,  of 

the  house-flies  (Prowazek),  while  others  are  found  in  fleas  and  bugs. 

As  already  stated,  there  is  considerable  difference  of  opinion  con- 
cerning the  status  of  the  Herpetomonidse  at  the  present  moment. 

A  number  of  observers,  including  Leger  and  Sambon,  look  upon 

them  as  merely  stages  in  the  life-history  of  trypanosomes  ;  while 
others  such  as  Novy,  McNeal,  Ross,  and  Patton,  hold  that  they  are 

probably  distinct  from  the  blood  trypanosomes.  Woodcock,  how- 
ever, is  probably  correct  when  he  says  that  those  with  trypaniform 

characters  will  probably  be  found  to  be  stages  in  the  life-cycle  of 
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Ipih  °    f  the  forms  found  in  blood-sucking?  flies 

The  hfe-history  of  these  forms  has  been  nminly  studied  Prowa^^^^^ and  Patton,  whose  results  differ  remarkably  ̂   ' 

Herpetomonas  muscae-domesticae  Burnett  1851. 
Synonyms.— So^^o  muscce-domesiiccB  Burnett  1851  •  Cercomona<, 

1  f  ̂     '  F.,  Theicomyza  fusca  Macquart  Lucilia 

i:^  alien,  and  Homalomyta  comna  Verrall 
Miss  Mackinnon  has  recently  given  a  careful  account  of  the  mor- 

phology and  hfe-histoiy  of  Herpetomonas  muscce-domesticcB  which  is lound  in  the  house  fly  musca  domestica  Linnteus 
Morphology.— The  preflagellate  stage  takes  place  in  the  mid-gut 

or  more  rarely  the  hind-gut,  of  the  fly  in  the  form  of  small  round  or' oval  bodies  3  to  4   by  2-5  to  3  which  possess  a  circular  trophonucleus 
and  a  rod-shaped  kmetonucleus,  while  a  rose-pink  area  in  specimens stainecl  by  Giemsa,  running  from  the  kinetonucleus  to  the  end  of  the 
cell,  indicates  the  position  of  the  future  flagellum.    This  stage  passes into  the  flagellate  stage  which  takes  place  in  the  mid-gut  when  the Herpetomonad  appears  as  a  rather  elongated  (25  a  by  2-5  u)  bodv 
which  is  blunt  at  the  aflagellar  end,  and  furnished  with  a  flagellum 
which  measures  30  /x,  and  arises  from  a  blepharoplast  situate  near  the 
kinetonucleus.    The  rhizoplast  measures  4 /x,  and  is  markedly  thick- 

ened.   1  he  rod-shaped  kinetonucleus  is  situate  6  ̂  from  the  flagellar 
extremity,  and  measures  2      by  o-8         The  trophonucleus  is 
situate  almost  centrally,  and  measures  3    by  2       The  Doppelfaden ot  Prowazek  is  present  as  a  line  from  the  kinetonucleus  via  the 
trophonucleus  far  into  the  aflagellar  end  of  the  body. 

lAlQ-Risiox'S.  — Herpetomonas  muscce  -  domesticce.  multiplies  by longitudinal  division,  in  which  the  rhizoplast  divides  first,  and 
each  half  is  seen  to  have  a  separate  blepharoplast ;  but  there  does 
not  appear  to  be  a  sphtting  of  the  flagellum  ;  on  the  contrary. 
Miss  Mackinnon  believes  that  the  new  flagellum  grows  out  from  one 
of  the  blepharoplasts,  but  for  some  time  the  two  flagella  lie  close 

together,  and  this  may  last  until  the  new  flagellum"  has  reached the  length  of  the  old  flagellum.  It  is  in  this  stage  that  the  deceptive 
appearances  of  a  hiflagcllate  organism  is  produced.  The  kineto- 

nucleus divides,  and  the  trophonucleus  also  divides  amitoticallj:, 
the  karyosome  dividing  first ;  after  this  the  cytoplasm  divides! 
Division  takes  place  so  rapidly  that  the  organisms  become  smaller 
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11  n+tirhine-  themselves  to  the  epithehum  of  the 

and  smaller,  ai  d,  /ttachin^  tncm^^  postflagellate  stage  of  aflagellar hind-gut.  cncy.t-*.^.,  pas^  into  me  p^^^^^^^^^^ 

^  ̂Ue^yL^la^:  ou^t  t  t&s^
  and^re  accidentally 

'^^^^X^^^oi 
 hereditary  infection  could  be 

'TtL"0bseSns  -^rt'aSescribes  asexual 
 reproduction  by 

lon'^^uS  cU^^^^^^^  in  which  the  
trophor^ucleus  divides  first. 

then  the  kinetonucleus,  and 

lastly  the  flagellum  ;  while 

Patton   fails  to  find  the 

division  of  the  flagellum, 

and  states  that  the  second 

flagellum  is  developed  as 

an   outgrowth   from  the 

kinetonucleus.  Prowazek 

has  seen  sexual  conjuga- 

tion, which  Patton  fails  to 

find.    Prowazek  describes 

encystment,  and  considers 

that  the  infection  is  carried 

by  the  f feces,  with  which 
latter  statement  Patton 

agrees.  Prowazek  finds 
that  the  male  and  female 

parasites  penetrate  into  the 

eggs  of  the  fly,  and  under- 
go therein  an  autogamy 

by  etheogenesis,  in  which 
the  kinetonucleus  carries 

out  the  development ;  by 

parthenogenesis,  in  which 
the  trophonucleus  is  active ; 
and  by  an  indifferent  type, 

in  which  both  nuclei  participate.  There  are.  however,  many 

transitional  forms  between  these  stages.  Patton' s  description  of 

the  hfe-cycle  is  quite  different,  and  resembles  that  which  he  has 

given  for  Criihidia  gerridis  [vide  p.  356).  He  further  supports  this 

life-cycle  by  his  previous  description  of  a  Herpetomonas  in  Culex 

pipiens. 
Herpetomonas  iaculum  Leger  1902. 

This  parasite,  which  was  found  in  the  ahmentary  canal  of  Nepa 

cinerea  by  Leger,  has  been  studied  in  detail  by  Miss  Porter. 

Morphology— This  Herpetomonas  in  the  flagellate  stage,  measures 

13  to  33  fx  in  length  by  i  to  4     in  breadth,  and  is  surrounded 

by  a  clear,  flexible  ectoplasm  provided  with  myonemes,_  inside, 

■  which  is  a  granular  endoplasm  with  granules  arranged  in  such 
a  way  as  to  suggest  a  cytopharynx.    The  trophonucleus  is  oval, 

23 

Fig.  105.— The  Life-Cycle  of  Herpeto-
 

monas MUSC^-DOMESTICiE  BURNETT. 

(After  Patton.) 

I  Fully  developed  parasite  ;  2-5,  stages 

of  encystment ;  6,  encysted  or  preflagellate 

form  ;  ja-Sa,  multiplication  of  the  pre- 

flagellate form  by  simple  division  ;  jb-Sb, 
multiple  division  ;  9,  young  flagellate  stage  ; 

10,  other  form;  n,  longitudinal  division commencing. 



354  PARASITIC  CA  USES  OF  DISEASE-PROTOZOA 

sepamffZfon:  'Tu  '"l'  '''T''''''       ̂ ^^^  -^^'^ 
developed  flagelluni  Wepharoplast  lies  close  to  the  wcU- 

or'jodfl?^^'^^^^^^  ̂ "-1^-  itself  to  the  wall  of  the  gut 
shortening  anc?tcvsttrforn^  ^^^^It,  which, 

escapes  frln  its  hosfa  ?.^^^^^^^^^  ^^g-'    It  now 
on  the  leaves  of  water-Xnts  ̂ Thff  ̂ ""^''^^^ 
Nepa~i  e   there7-tlnJ!     \-        ̂ "^""^^       ̂ ^^en  by  the  young 

ing?st;2cys  s  wh  l^a^e  s3oT^^     casual  infection,  Lcl  the 

nuclei,  forn/the  SapSl.^^^^^^^  kineto- 

the  fiagellSe  aduH%  °^  ^^^^^  P^^^^  ̂ "^0 

fortTsf  tVrS  ^^^^  fl^g^i^-te 

they  penetrate  and  enrX  .?i  ?  g^t  near  the  ovaries,  into  which 

infectioi?  °^  ̂h^^h     suggestive  of  hereditary 

lar??of  Tl%p;~fH  '£ei\i'!^\J^''  ̂   ̂he  Malpighian  tubules  of  the tubules  of  Dasyphora  prZrum^H  ZtlZ  Malpighian 

the  gut  of  SarcophagcshcBmoryCdaliF  n  l^n  f^P^'^S '^/^owazek  1904,  in 
Porter  ion  in  the  in/ t/I  ̂        1  '  H  bombycis  Levaditi  1905  ;  H  vest>cB 

in  CtcnopMh^r^u!  ifyrt     T  Zntlif-  ̂ i'^'P'^i^'^^-^i  Ma'ckinnon  T909 Drosophtla  confusa^  ̂ ^      '         d^°'°PM^  Chatton  and  Alilaire  1908,  in 
Leptomonas  Saville-Kent  1 88 1 

J^^^on,m.~Phytomonas  T,ono..n  1909.  probably  also  Herpetomonas  Kent 

wit^JS^'uSa^tg  t'L^^e^i-'^^^  P-teriorly.  and 
Type  Species.-£SS-;^lavntll'nriT8 Herpetomonas. 

L.  biitschlii  Saville-Kent  1881 

In  Tnlobius  gracilis,  but  it  has  not  been  perfectly  studied. 
L.  pycnosomsB  Roubaud  1904 

In  Pycnosoma  putorium  Wiedmann,  in  Africa. 
L.  davidi  Lafont  1909 

^^T^^S^l^^^^^  and  Reunion.  We  have  often healthy,  and  the  disease  is  called  '  LgelSs  ■  Ms's 
similar  parasite  in  cotton  plants  in  Uganda  Robertson  has  found  a 

Rhynchoidomonas  Patton  1910. 

sides' trT^'^l.'^^*^         kinetonucleus  situated  on  the  afla^ellar 

Rhynchoidomonas  luciliae  Patton  1910. 
This  parasite  is  found  in  the  Maloie-hian  tnh^c  of  r  •;• 

sm,a  Walker,  and  Musca  «*«  faFaZc  us  infjL  u'^JZ'T 
sharp  jerkmg  movements,  and  has  no  free!flageuSS;  bj't  Tp^tS 
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? here  are  also  many  chroma
toid  granules. 

Crithidia  Leger  1902  emended 
 Patton  1908. 

Heroetomonid^e,  in  which  the  sch
izont  is  characterized  by  an 

.ttSerposterior  end,  to  which  t
he  flagellum  is  attached  by  a 

rSenta%Pundulating  membrane.
   The  kinetonucleus  is  situated 

close  to  the  trophonucleus,  but  ne
ver  anterior  to  it. 

Fig.  106. — Diagram  of  a  Crithidia. 

Remarks.— In  1902  Leger  created  this  genus 
 for  a  flagellate 

organism  which  he  found  in  the  ahmentary  can
al  of  Anopheles 

macuUpennis,  and  in  1908  Patton  worked  out 
 the  life-history  of 

Crithidia  gerridis. 

Crithidia  gerridis  Patton  1908. 

This  flagellate  is  a  parasite  in  Gerris  fossarum  Fabricius  and  in 
 a 

species  of  Microveha,  and  in  a  water-bug  alHed  to  Perillopus  foun
d 

in  Madras.  The  flagellate  is  found  in  the  crop  of  the  insect  as  a 

round,  oval,  or  pear-shaped  body,  4  to  6  /x  in  length  and  3  to  4 

in  breadth,  in  which  he  a  circular  trophonucleus  and  a  rod-shaped 
kinetonucleus.  ...  , 

The  parasite  grows  and  becomes  vacuolated,  showing,  when 

coloured,  a  small  pink  staining  area  between  the  kinetonucleus  and 

the  periphery,  which  later  becomes  a  distinct  pink  rod,  and  is  a 

rudimentary  flagellum  attached  by  a  rudimentary  undulating  mem- 
brane to  the  cell.  This  membrane  shows  as  a  faint  pink  band 

between  the  flagellum  and  the  body  of  the  parasite . 

Later  the  flagellum  can  be  seen  arising  from  an  achromatic  area, 

the  blepharoblast,  close  to  the  kinetonucleus,  and  running  along  the 

periphery  of  the  parasite. 
The  kinetonucleus  increases  in  size,  and  the  trophonucleus  shows 

its  chromosomes,  while  chromatic  particles  appear  in  the  cytoplasm. 

The  kinetonucleus  now  approaches  the  trophonucleus,  and 

elongates  and  divides,  while  the  flagellum  thickens  and  sphts  longi- 
tudinally, so  that  there  are  two  kinetonuclei  and  two  flagella. 

The  trophonucleus  and  the  cytoplasm  now  divide,  so  that  two 

daughter  cells  are  formed,  which  in  turn  divide,  forming  rosettes  of 

eight  to  forty  or  more  cells,  measuring  6  to  10  /x  in  length  by  4  to  8  /x 
in  breadth. 
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l6  /S 

Fig.  107. — The  Life-Cycle  of  Crithidia  gerridis  Patton. 
(This  is  a  diagram  constructed  from  Captain  Patton's  drawings.) 

4.1,  ̂.4.  Crithidial  form  ;  15,  very  slender  forms  ;  16-18,  rounded  forms  losing 
their  flagella  ;  19-3,  preflagellate  round  forms,  gradually  increasing  in  size  • 4,  S.  formation  of  the  flagellum  ;  6-8,  division;  10,  agglomeration  -  ii-ix 
division.  

•  0. 

Longitudinal  division  now  takes  place  rapidly,  and  the  parasites 
pass  down  the  intestinal  tract  and  shorten,  until  they  become  round 
bodies  with  long  flagella.  A  change  then  takes  place,  the  flagellum 
becoming  absorbed  and  finally  detached,  and  the  parasite  appearing 
as  a  rounded  body  with  a  tropho-  and  a  kineto- nucleus.  The  Hfe- 
history  is  completed  by  the  bodies  being  discharged  with  the  feces 



LETSHMANIA
  •''5' 

cSntaminativc  method  of  ■nfection.        ,jj  of  c.  g<!mfc 

researches.  ^^.^^.^.^  melophagia  Flu  1908. 

:ex«rolSiof?he.at£is«^ 

in  Hemiptera  in  Uganda. 

Leishmania  R.  Ross  1903. 

Synonyms.-P.ro^/asma  Laver
an  and  Mesnil  1903,  Hdcoso

ma 

Wright  1903,  Herpetomonas  Rogers  1904.  pnrlnthelial 

I)ennition.-HeVpetomonid^,  liv
ing  pnncipally    n  endothehai 

ceS  bit  also  found  m  leucocytes  and  in  the  penp W^^^^^^^ 

mammals  as  small,  oval,  cytoplasmic  masses  wi  h  tro^^^^^^ 
 and 

kineto-nuclei,  and  developing  mto  flagellate  bodies  m  cultu^^^^^^^ 
R<»niark«j  — Three  soecies  are  known  m  man

,  morptioiogicduy 

similar  b^t  patLSicaU^  diff
erent:  Leishmania  donovam 

Lrveran  and  mS  if 03.  L.flunculosa  
Firth  1891 ,  and  L .  ^nfantunt 

NicoUe  1908. 

Leishmania  donovani  Laveran  and  Mesni
l  1903 

History.-In  1900,  when  examining  
a  film  taken  post  mortem 

from  a  else  of  Dum  Dum  (a  place  near 
 Calcutta)   ever  Cotol 

Sir  William  Leishman  saw  a  large  numbe
r  of  small  oval  bodies, 

each  of  which  contained  a  large  and  a  smal
l  chromatin  mass 

It  was  not  until  May,  1903,  that  he  pu
bhshed  an  account  of 

these  parasites,  suggesting  that  they  migh
t  be  trypanosomes  and 

might  possibly  be  the  cause  of  similar  
anomalous  cases  of  so-caiiea 

malarial  fever.  ,    ,      .     .      j  u^^ioe 

In  July,  1903,  Major  Donovan  report
ed  that  he  found  bodies 

similar  to  those  described  by  Colonel  Leishman 
 m  blood  taken  from 

cases  during  life  by  splenic  puncture.  j^/i 

In  July,  1904,  Rogers  announced  th
at  he  had  succeeded  n 

observing  the  development  of  these  parasites
  mto  flagellates  oy 

cultivating  the  blood  taken  from  the  spleen  of  a  ca
se  of  l^ala-azar  in 

sterile  citrate  of  sodium  solution  incubated  at  22
  C.  Lliubtopneib, 
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ind«p"^itrif/9«%''„^^  Parasi.es, 
found         con„l„,y  i„  th^e  feu^UoTte  oX^reralTlL^thl^ 

•z'
 

^1     '    (2?  ̂?  ■ 

Fig.  io8.— Leishmania  donovani  Laveran  and  Mesnil 

cyJ^s  c^n^rw^^^^  ̂ L'' r?'?^r^  \     -dothelial  cell  and  leuco 
showing  endo&irceU^  J^lj^  3,  capillary  in  the  liver, 
parasitis  esSnini  frn^  1  "1'°?  parasites  after  Christophers)  ;  4,  two 
Pattonr   f  ?    ̂   leucocyte  in  the  alimentary  canal  of  the  b^s  after 

£  tnug'(a  ter  P^^^^^^  ^.^^  (^f*-  P-«on)  ;  6,  flagellati  loS 
the  devel^jSmentStSie  kleuim  ^"^^''^  Leishman)  ;  7.  8.  9  show 

SSTtes^?7'??f     f  7'^'  develop  into  typical 
fwhfrh  fth?  bed-bug,  a^wocms  .o/^m^a/^rs  Si^noret  1852 
(which  IS  the  same  as  C.  macrocephalus  Fieb).  but  this  is  apparently 
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bTp:tt\i'fi"d^?.artLVrasi
t/in  this  bug  degenerates 

%T;resenf  "r  of  our  1-owledge  wi
th  this  ̂ P-f 

is  that  it  is  tire  eause  of  the  disease  called  kala  azar  s^^^^^^
 

probably  spread  by  means  
of  some  msect,  but  tfte  parue 

is  not  known  known  to  occur  in  India,  Ceylon, 

measiuing2to3-5/Ain  lengLu      -l  J  .i^   larger,  more 
lar  cytoplasm  contaimng  two  chromatic  "^^^^^f ̂  ;  .^^^/_^nf  ̂  

in  the  blood  from  the  femoral,  port
al,  and  hepat  c  vems,  and  more 

rarely  in  the  circulating  blood  shor
tly  before  death 

PaLsites  liberated  from  the  large  cells  ̂^^^^PPfJ^^^^^^^ 

by  mononuclear,  polynuclear  and  
rarely  eo^ifophile  leucocytes  ana 

may  be  occasionally  seen  in  films  obtamed  ̂ '^'^.l^lf^^^'^^l 

early  stages  of  the  disease,  though  more  
frequently  near  the  end 

T?eutlein  has  stated  that  the  parasite 
 is  to  be  also  found  m  red 

'''schizogony.-Multiphcation  in  man  takes  Pl^^e  by  simple 

fission  and  by  multiple  division  into  three  
or  more  bod  es^  Division 

begins  at  the  broad  end,  but  cytological  details  
.^r^/tm  wantmg 

Inoeulation.-Attempts  to  inoculate  animals  
m  India  have  been 

so  far  unsuccessful.  ai-^ 

Development  in  the  Bug.-According  to 
 Patton  the  parasites  are 

ingested  by  the  bug  enclosed  in  the  larg
e  cells  or  leucocytes  as 

juS  mentioned,  and^  develop  into  fully  flag
eUated  forms  without 

reference  to  the  temperature  of  the  external  air.  ,    ,  +^ 

The  first  change  begins  usually  by  an  increase  m  
size  up  to  4  to 

7  /X  and  a  vacuolation  of  the  cytoplasm  on  th
e  second  day,  but 

may  be  deferred  for  several  days. 

The  single  parasite  may  proceed  directly  to 
 flagellation  by  the 

appearance  of  an  area  stained  bright  pink  by  Giemsa
,  and  called  tne 

flagellar  vacuole.'  This  vacuole,  which  has  a  dark  cent
re,  rapidly 

increases  in  size  up  to  i  to  3  /x,  and,  passing  to  the  sur
face  sends  out 

a  small  pink  brush,  which  forms  the  flagellum  by  merely
  growing 

longer.  There  appears  to  be  no  doubt  that  the  fla
gellum  forms  in 

this  vacuole,  and  is  not  directly  connected  with  the
  kinetonucleus. 

The  flagellate  form  has  a  dark  blue,  granular  cytoplasm
  witn  a 

circular  trophonucleus,  which  stains  deeply  m  the  cen
tre,  anci  a 

kinetonucleus  lying  across  the  long  diameter,  and  si
tuated  near  tne 
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area  near  the  kinetonucleus    tSc  inserted  into  a  pale 

equal  or  unequal  flieS'forTi^^^^^^  ̂ ^^^''^^  two 
dividing  for  a  length  of  time  ^PParently  may  go  on  so 

show  fdtSoro?1?rn'ucje7  inL^^  '^^^^It^^?'  P^^^e  may 
flagella,  and  then  tv^Stn  iZ  t^^'^V^^'  two 
nuclei  may  multiDlvwithmnfH  -  .^^^''"^t^  parasites,  or  the 

containing  four  to  dS^  m  H^'''''  cytoplasm,  so  that  forms 
eventuallf  break  un  into  ..S  T^^^'  together,  which 
Patton  has  traced  ?he  develo?  ^^^ently 

and  believes  tTat  if  th.  K       Ti''*  '""^^       post-flagellate  stage 

the  flageUates  a,e  Lickl^^^^^^^^^^      ""^^  ̂ T^''  °^  "^«"k^y'^  blood 
development  is  comSeedfn.    f'l'  ^°       the  cycle  of 

He  believL  that  thi?  dp'w      VTu^"".^  '^^^^  ̂ ^ter  a  single  feed. 

-^^T^^^^  ™^  '^^^^^ Jathogemcity.-Le.shmania  donovani  is  the  cause  of  Indian  kala- 
Leishmania  tropica  Wright  1903 

hamfcll^e"'^^^^^^  
Cnthidia  Cunning- 

Or!Jn}!7*~~^^''/i^'"''^^*^  described  by  Wright  in  a  case  of 

paTasftt -r^oul^^^S  and  B^gno/found  
th^™^ 

was  first  descri^hed  IVrf "        ̂   Relieved  by  some  that  this  parasite 

studifd  by  pSh tho'^caS  coiipletely 
if  this  is      i  .  t  Sporozoonfurunculosum  Firth  i8qi  • 

Firth  1891:  P^^^^ite  should  beZ.>..^n.X. 

LahorTs'orrll^FZ?'^^"''^  "It'9°5  by  James  in  Delhi  sore, 
the  parasTte  on  fhp  M  M         "  ^^tained  cultures  o 

sexual  form,  r  ̂   McNeal-Novy  medium,  and  Carter  describes 

opinion  ™ectlv^t^  Nattan-Larrier  believe,  in  our 

uSder  the  term^'  il^^''' f '  T""'^^  ̂ ^"^^^^^     ̂ P^^^^^  included 

^p-^^  ̂ "'^
 

Asfa  M^noJ' p;;T/.*  'I  ̂T?  P^^""^^P^%      Asia,  in  India,  China, ru?  '        n^'  "^tCv  but  also  occurs  in  Africa,  Algeria  Tunisia 

South^'J^fricr'  "       ̂ ^^P^^^"  Mexico,Sama"a
Td 

Morphology.— It  differs  in  no  morphological  respect  from  Lei^J,- 

TnTelltZTeZ  T  body%ho?gh  certSn  m[r  5iSe  - 

nmVvnH.      T  ''^"^o'^l.."'       flagellate  forms  in  cultures. Cu  tivation.-In  190S  Nicolle  first  cultivated  the  parasite  on 

e^^aZ^N^  ^^y'  ̂ ^^^^-^  ̂ ^^^ niren  called  r^.N  N.  It  grew  slowly  both  n  the  liquor  of  con- 
densation and  on  the  agar  at  20°  to  22°  C,  producing  flagellate  and 
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.  ,  nn  tho  fourth  day,  which  increase
d  in  numbers  by 

division  forms  o^f'^^^^^^'Xn  rosettes  appeared  and  increased  m 
the  eighth  to  I^-^'^.^^IZ^^^^^^ 
such  numbers  tliat       masses  we  increases  until  after 
this  a  tendency  to  agglutmation  develops  a  ^^^^  tliesc 

oneortwomontl.s  the  para  at  sc^^^^^^^^  ̂ | 
cultures  is  lierpetomad-hke,  ^^^^^J^  g   ̂   alone  measures 

45  with  a  breadtl^  of  l^o  ̂.  ̂nt^^^^^^^  ̂  trophonucleus i6  to  20  iM.    There  is  no  unauiau  g  flagellates  can  be 

and  kinetonucleus  can  be  ̂ ^en^  J,  hree  types  oi  j 

during  a  P<=™f  °« -='8^ 4"=^^"^'"^^^^^^^  no  differences  between  the 

longer  whik  the  growth  is  quic
l<er  and  may  take  place  at  hi

gher 

'Tn''„XS-Mar"tztao::k;"w
enyon,  and  Patton  have  success- 

Taolls  gene^^^^^^^^  ushered  in  with
  febrile  symptoms  lasting  several

 

da?s  The  Tnoculated  sore  begins 
 as  a  papule,  and  becomes  a 

nodule  whrexcised  and  examined
  it  presents  the  typical  ap- 

pearances of  Oriental  sore,  and  contains  L.  tro
ptca. 

Successful  inoculations  are  recorded  fro
m  man  to  monkeys  ana 

dogs  fSm  monkeys  to  man,  other  monk
eys  and  dogs,  from  dogs 

to  dogs,  and  from  cultures  to  man,  monkeys
  and  dogs.  . 

Immunity.-Infection  confers  immunity 
 if  the  cure  is  complete 

and  if  a  sufficient  interval  has  elapsed  bet
ween  the  cure  ̂ nd  the 

reinfection  ;  if  not,  a  condition  of  hypersens
ibility  is  Produced  as 

demonstrated  by  a  shortened  incubation
  period.  Kala-azar  infec- 

tion in  dogs  affords  immunity  against  L.  trof te
a  dmmg  and 

after  the  attack  ;  Oriental  sore  protects  monke
ys  partially  or  com- 

pletely against  L.  t^o^iofflw.  4.  tr. 

Insect  Carriers.— No  insect  at  present  has  b
een  demonstrated  to 

be  the  true  host  of  L.  tropica.  Musca  domesUca  may
  possibly  be  a 

carrier  because  the  parasites  can  retain  their  vi
tahty  therein,  and 

may  be  transferred  to  any  raw  surface,  and  th
us  mduce  infection, 

but  it  is  not  a  true  host,  though  Row  has  found  th
e  contents  of  the 

gut  to  be  infective,  and  believes  that  infection  can  be
  spread  by  its 

faeces  There  can  be  no  doubt  that  a  natural  cult
ure  producing 

flagellates  and,  according  to  Patton,  even  postfla
gellate  forms  can 

take  place  in  the  bed-bug  Clinocoris  roiundatus,  but
  all  attempts  at 

transmission  have  failed,  and  the  same  conditi
on  of  affairs  hoias 

good  for  Slegomyia  fasciala.    Phlebotomus  is
  suspected,  but  tnere 
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l^^ll^rS^^^S^  as  bein,  the 

and  Stomoxys  is  not  Regarded  as  a  il"''^'  T  «^PP«' ters, recorded  the  presence  of /Tn^f  ^  P^tton  has 

not  benecessaVfor  a  blood  srte^        peripheral  blood,  it  might 

Pathogenieity.-I?  is  the  c^u  e  of  'n^'^ ̂ ^^'"^  ^^^^1  ̂ '^e- 
and  on  mucous  membranes  L  Isia  Afrinf '  'T?  ̂ ^^-"^  ̂ ^^i" 
arecommonly  known  as  On-pnt  J.  America,  and  which 

numberof  local  names  such  ̂fnllf  '/^''^'^^^'^^^^"  ̂ ^^^  ̂   l^^ge 

DelW  sore,  BagdaTb'it^n!  dL"  d'e'clff^^^^^  P^^^'^^^^'  ̂ ^P^^^' ' 
WngS^^  an^encana  (£. 
miTs^ww^^a,,  characterized  b?  a  Siw^  n  ̂""''^  for  the  Leishmania  found 
species,  L.  braziliensis.  for  a  Leishmanfrnhf  ̂ Vl  .^'^^"^  '^^eated  a  new 
Marchoux  doubts  whether  thS^^J^L''^^^''^-^^^y^''^  '''^^  of  ulcer,  but tinctive  characters.  "'''^  'P^"^^      justifiable,  as  it  has  no  dis- 

Leishmania  infantum  Nicolle  igo8 

p^J^f'^y^'-Leishmania  donovani  Laveran  and  Mesnil  1903  fro 

fromlS^SeenTa^M^^^^^^  P^^"-  ̂ ^^i-  -  films 
Goulette,  in  Tunisia  Th^l  had  died  of  an  ill-defined  malady  in 

donovani.  In  iQos  R.nP.^?  bodies  Laveran  recognized  as  jr. 

bodies  in  large  i^norcSr  ̂ T"'!^^'  ̂ ^'^"^^^  °f  Leishmania 

spleen  of  childreXwfroT^^^^^^^  '"^'^'^  "^^r  and 

he  proposed  to  caTulw  iP  F^^^  'P^^"^^  ̂ ^^^^^i^'  ̂ ^hich 
tinffuish  it  frnn.  ofl  '"J^^^^^^  leishmauia  anemia  in  order  to  dis- 

SlTand  SSu^^^^^^^^  of  infantile  splenic  anemia.    In  1907 

in  TunisTa  suffprw  f      "^^^         parasites  in  the  spleen  of  a  child 

found  i  fn  the  Greri.n  fc^^^  Michaehdes 

monas  old  tin  seve  "^1  '  ^""^  ̂ r'''^  Christo- 

Batinosfound  it  in  TorS  /fr'  in_  Greece  and  Asia  Minor,  while 

widdy  d  str^buf  eH  i?^^^^  ^^^^^  to  be 

observed  caseffn  ^^"^y-"  Marzinowsky  has 

AlgLrs  and  Siuka  f^^f^L^^^^Tashim  Ibrahim  in  Tripoli,  Lemai^e  in 
renortt'tl  l  ̂         ̂   ̂^^^      Tashkent  in  Turkestan.  Marshall 

Mediterr?n?.nh^*^?^^•  ̂ '^^^^^^^^^      mainly  found  around  the r^rob.bhHtf  ̂ a^^"' but  may  extend  to  Moscow  and  to  Turkestan  • 

?he  s\^uc  ̂ffX^^^^^^^     distribution  is  but  little  known  at  present! 

rall'lTPrateTm^  '^'^T 
 a^at'of'?^ Kaia  azar  ,  later  monkeys  were  also  inoculated  successfully. 
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Later.  Manceau.  ̂ ^;^:::tT^'^^ Cannata,  Alvares,  da  ̂ ^Iva  1  ulvirent^,  ̂   produced 
inoculated  dogs,  monkeys,  ̂ "^^  f.^^I'^^^  P'f^s  to  Oriental  sore  by 

^  ''''±XcZZoTrZ^^^^^^  
Marshall 

LTiSairhTeTnfected  
monkeys,  but  not  dogs,  wxth  

matenal 

SJt  SZXrTx
'^  the.spring  and 

8  8  per  ceit  in  the  summer.    
Basile,  in  an  endemac  region,  

Bordo- 

naro,  near  Messina,  found  twe
nty-seven 

infected  dogs  out  of  thirty-th
ree  exam- 

ined by  trephining  the  head  of  the  f
emur 

and  making  smears  of  the  bone-
marrow ; 

and  he  obtained  also  a  very  importa
nt 

fact  when  he  found  infected  dogs  m 

every  house  where  kala-azar  had
  been 

found  by  Gabbi ;  and  stih  more  interest- 

ing is  the  observation  that  infected  dogs 

were  found  in  houses  without  cases 
 of 

kala-azar,  but  subsequently  a  case  has  ^..i^ 

already  occurred  in  one  of  these  houses.  _eLishmania  in- 
Canine  kala-azar  has  also  been  touna      p^ntumNicolle,  from  the 

in  Catania,  slightly  in  Rome,  m  6-69  per      lj^er  of  a  Dog  experi- 

cent.  of  dogs  in  Greece  by  Cardamatis,      mentally  infected. 

in  2-66  per  cent,  in  Lisbon,  also  in    (From  a  microphotograph  by 

Malta  by  Critien  and  Babington,  and  
Basile.) 

probably  by  Bousfield  in  the  Anglo-  c+.Uc.r^\  in 

Egyptian  Sudan,  and  in  a  few  dogs  in
  Colombo  by  Castellani  m 

iqii  It  must  be  noted,  however,  that  Colom
bo,  being  one  of  the 

greatest  harbours  of  the  world,  some  of  the  dogs 
 found  are  m  reality 

imported  dogs.  Negative  results  are  rep
orted  by  Donovan  m 

Madras  in  1,150  dogs,  by  Fiilleborn  in  Hamburg
  m  50  dogs,  by 

Wenyon  in  Bagdad  in  no  dogs,  by  Jemma,  C
ristma  and  Cannata 

in  Palermo  in  227  dogs,  and  by  Archibald  in  th
e  Sudan.  For  a 

long  time  cats  were  examined  with  negative  resu
lts  but  recently 

Ed  and  Et.  Sergent,  Lombard,  and  QuiUchini, 
 have  found  a  four- 

month-old  kitten  to  be  infected  in  Algeria.  It  will  th
us  be  seen 

that  of  all  the  endemic  centres  of  infantile  kala-azar,
  Palermo  alone 

affords  no  evidence  of  natural  canine  kala-azar. 

As  the  result  of  his  work  Basile,  supporting  NicoUe,  has 
 come  to 

the  conclusion  that  infantile  and  canine  kala-azar  are 
 one  and  tne 

same  disease.  He  reared  a  number  of  dogs  m  the  lab
oratory  in 

Rome  (where  canine  kala-azar  is  rare),  and  some  of  
these  he  took 

to  Bordonaro,  where  they  contracted  canine  kala-
azar  and  mea 

(Fig.  109).    The  parasites  were  found  in  the  
bone-marrow,  spleen 
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sequently  kifled.  and  found    o  bl  free  fro  ^^^^ ^TO^^c.^.  from  a  laboratory  doJ  whoifL  P. 
Le.shn.ania  were  isolated  aLTeJt  afa^^^C^ and  eventually  one  lot  was  fed  on  ̂nlpL     •  S  "  ̂ '^^  vessels, 

kala-azar,  wlni  the  oi^^^V^tTl.!^^^^^  ^-"ine intestines  of  the  fleas  werrdLSecrnnro   ̂   ^  ̂̂ "^'^ 
portions-one  was  used  for  siSs  and  the  o?/^''^^'^ 
an  emulsion  and  iniected  suwf;       i  '^^de  into 

-onth  old,  the  boni-n^^^^^^^^^  clog  one 

from  Leishmania,  while  another  dog  was  usecuf a f^^^^^^^  '''' 

were  free.  After  fifteen  davT  th?^,f.'T'  '  ^^^^ 
loss  of  appetite  and  defect  on  .n^l  ̂  ̂  ̂w^"'"  ̂ ^^^  ̂ '^^^^  and 

Pheral  blood.  In  tSv  n^ne  d.v^T'^i^'  ̂ "T^*^^  P^^- 
result  of  an  onerat^n  ?n  ̂ l.  ^""^  Probably  as  a 

Natural  infection  b^la  bites  was  eZT^r-  '"^^ 
clog  covered  with  fleL  into  a  r.  J^n  f  ^"^roducing  a  sick 

day-old  puppies  whose  hnnf^  containing  a  bitch  and  two  thirty- 

infection^  ̂ rthirTjTavs^h;^^^  ^"^"d  f^^^ and  subsequentlv  the  Sr!        ̂   f  be  infected, 

Controls  wSinfe  te^d  Xsile  found'p  ^^^d' 
clothes  and  mattresses  of  f.n.1l  ?  ̂   ''""^^^^^^ps  in  the  bed- 

some  of  thesTfleas  wer*^  i^^^^^ 

of  people  liXg  L  BorTonaro  ̂a^^^^^^  Rome  from  dogs  or  mattresses 

marrow-exaiSned  dean  do..'  1 1  ̂''^  ̂""l^P""  laboratory-reared, 

also  been  e^Smin^d  lor  tj'  .7^^°^^.  P^npheral  blood  and  liver  had 

became  ill  an?  dfed  and  f'h'f''  ̂ ''^  "'^"^^^^^  ^he  dogs 

marrow,  liver  and  srfee^  PnT^^f  ̂ "'^  ̂ ^""^  bont 
healthy  ^  ^^^^  then  killed  and  found 

suSerW  frol  1.1  specimens  caught  in  the  bed  of  a  child 

death,  tloth-^r^Tas^VS^Tn^^^^^^^^ With  regard  to  the  objections  to  this  work,  Gabbi  has  pointed  out- 
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bodies  found  by  lum.  ^vnPriments  with  Ctenocephalus 

notwithstanding  that  the  main  *)ffXh  nlace  togf  may  acquire 
that  tliey  are  condueted  in  Rome,  n  "h'^"  P'*^^^^^        to  4  ̂vei 

bo'^iS  6  to  I  i  by  1-5  to  .-5  
    which  latter  are  prov.ded  w

ith 

Snera  S*So«s  saidCnthidi
a.  and  Miss  Porter  has  defimte

ly 

fZ^ed  tilt  CrUhidia  puUcis  is  a
  true  parasite  of  P.  wntans.  Th

e 

list  of  known  flea  parasites  is  : —  „     ,    ̂   j 

Crithidia  denopUhalmi  Patton  and  
Stnclcland  1908  m  Uenofn 

CruST'tX^^psyll.  Mackinnon  1909
  -  i^.s^nc^o^sy.. 

talpce.  ^  ,  ... 

Cn7M(?i«  ̂ M/icw  Porter  1911  in  Pulex  irntans.  . , 

Herpeiomonas  denopUhalmi  Mackinnon
  1909  m  Ctenophthalmus 

agyrtes. 

There  are  also  a  number  of  unnamed  flagellates 
 recorded— e.g.,  a  species 

of  HeXfoSoSs  by  Balfour  in  ,906  in  L^mopsyllc  ̂ ^^'P^^'^'^^'^^^l^;, 

the  same  as  Wenyon's  Crithidia.  It  does  not  a
ppear  certain  that  Miss 

Port^TcrUhidiTInd  Wenyon's  CrUhidia  are  the  same
,  and  if  they  are  not. 

then  Miss  Porter's  Crithidia  must  be  given  a  difierent  n
ame. 

The  conclusion  at  the  present  is  that  the  dis
ease  in  dogs  and 

children  is  apparently  the  same,  and  the  eviden
ce  is  m  favour  of  the 

fact  that  transmission  by  the  flea  is  apparen
tly  correct.  ihe 

identity  of  infantile  kala-azar  and  canine  kala
-azar  is  supported 

also  by  Bande's  experiments  on  agglutination. 
   Animals  inoculated 

by  him  with  cultures  of  L.  infantum  developed  
agglutinins  for  this 

species,  and  nearly  in  the  same  amount  a
lso  for  the  leishmania 

isolated  from  dogs,  and  vice  versa. 

Franchini  states  that  Anopheles  maculipennis  can  be  '^^^ll^^^.J^^^l^f^^l^^ 
forms  of  Leishmania.  Gabbi  inculpated  at  one  time  Musca  

domesHca  as  a  earner 
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liiie-Historv. — It  evktc      +t,  s'^^^jy. 

spleen,  and  liver  in  cW  dren  and  cW?P^7^^  ^one-marrow 
itmaybespread  by  flea   and?  .t.l^  If  .  suspicion  is  aroused  tha{ 

mS-^^^^^^^  the  NicolCovy,  MacNeal 
develop  in  the  cond^nsaS  iSuid  anS  Z  S'''"'--  ̂ ^'^  organisms 

agar  It  can  be  subcultCd  Sefinit.i  *m  T^'^^  '^^^^^^  °f  the 
can  be  discerned  between  the  tW.w  ̂ ^    No  distinct  differences 

loss  of  appetite,  Jasttal  tremor.''  t  '^'^'Jftt'^nt  type,  followed  by 

limbs,  and  rarely  dSl^a  The  '  Wnd^ 

condition  at  the'^nd'oHhree  tite  monlh'"'""  ''"^  ̂ 

exS'ptStlo's^'r:^,^^^^^^^^^ and  tremors,  together  with  motor  hLI  Pf^g^^^^es  anemia  sets  in, 

i^ay  be  noticed.^  It  is  rhLeC  mild.  Z,.^"'!'  hind-hmbs, 
chronic,  and  associated  w^lh  consSi^^^^^^  preceding,  is  very 

The  inoculated  dogs  ha^e  sev?S?T  enlargement  of  the  spleen, 

symptoms  reseiSg  ILb  rabier'p^?"  ''P°^*^^  ̂ ^^ibit 

exhibits  that  the  sSn  har.  thf^      /^^^-^^^^tem  examination 

of  the  lymphoid%Tel;?nt'"tL''ep^^^^^^^^^ much  hypertroDhied  anH  f,in  f'''^^"H"^ot  tne  blood-lacunas  are 

fatty  degeneratfon   na?Llte?  Iff  ^^^^^  ̂ ^^^  show 

endothelium  of  he  Wmphatics  Th".  r.'  ''"^  the 
is  increased,  and  paraXs  Jrrn^  The  ̂nterstitia  tissue  of  the  kidney 

may  be  found" n  thtvoZdr^l  f -^^^^^^  ̂ ^1^^-  Parasites 
the  kidney    rL  suDraren^f  hn^-'^  ̂ ^  ^^P^^le  of 

cortical  cells  infarcts  L  the  m^dnn'  '^T  '^^^^^  swelling'^of  the 

which  may  be  tv^t  "in'p^S^^^  thf  plSlf  ̂^The showed  a  hvnertronhv  nf  /ho  J-^it;  parasites.    Ihe  pancreas 
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Lymphosporidium  Gasperin
i  1908. 

Lymphosporidium  farciminos
um  Rivolta  and  MiceUone  1

883. 

Svnonvms -CfV^tococci^s  /arawmosi^s  R
ivolta  and  MiceUone 

tS8^  C^okS?  ViuUemin, 
 Lm/mama  /arcm^nos«  Rivol

ta 

and  MiceUone  X  Lymfhospor
idium  equi  Gasperini  1908,  Le

uco- 

''%T.lof7o'^^^^^^^^  Leishi.ania.  but 
 often  with 

double  contoured  membrane,  and  u
sually  only  one  nucleus  found 

fn  the  hypertrophied  endothehal  
cells  and  leucocytes  of  horses 

suffering  from  Lymphangitis  epizootic
a  in  Europe,  Africa,  Asia,  and 

America. 

Histoplasma  Darling  1906. 

Round  and  oval  parasites,  with  a  single  
nucleus  and  chromatin 

particles,  enclosed  in  an  achromatic  refractU
e  capsule.  It  becomes 

flageUate  in  the  lungs. 

Histoplasma  capsulatum  DarUng  1906. 

Round  and  oval  parasites,  i  to  4  in  diameter,  
enclosed  in  an 

achromatic  refractile  capsule,  with,  as  a  rule,  a  single
  nucleus  situate 

on  one  side  or  at  one  end,  and  with  chromatic  partic
les  m  the 

cytoplasm  of  which  one  dot  or  rod  is  at  the  opposite  e
nd  or  side 

to  the  nucleus.    It  stains  very  irregularly  with  the  usual  col
ouring 

matters.  _  .  .  .  ..i. 

History— It  was  discovered  by  Darling  in  cases  of  lever  with 

splenomegaly  in  man  in  Panama  in  1906. 

Distribution  in  the  Body— It  is  found  in  the  endothelial  cells  
of 

capiUaries  and  smaU  bloodvessels  in  the  Uver,  spleen,  lungs,  intes- 

tines, and  lymphatic  glands,  as  weU  as  in  leucocytes. 

Pathogenicity— It  causes  disseminated  hyaUne  pseudogranulo- 

mata  in  the  lungs,  splenomegaly,  necrotic  areas  in  the  Uver,  and 

ulceration  of  the  smaU  and  large  intestines,  which  constitute 

histoplasmosis. 

Toxoplasma  Nicolle  and  Manceaux  1908. 

Definition.  —  Parasites  resembling  Leishmania,  but  possessing  only  one 

central  chromatic  mass.  In  shape,  crescentic,  oval,  or  reniform.  Reproduc- 

tion by  longitudinal  division.  Found  in  mononuclear  and  polymorphonuclear 

cells  in  the  spleen  and  other  organs.  Attempts  at  cultivation  have  so  far failed. 

YakimofE  and  Kohl-YakimofE  consider  these  parasites  to  belong  to  the  genus 
Hmmogregarina. 

The  known  species  are  : — Toxoplasma  gondii  Nicolle  and  Manceaux  m 

Tunis;  T.  cunicuH  Splendore  in  Brazil;  T.  cflwis  Mello  in  Italy  and  Brazil; 
T.  talpee  Prowazek  in  Japan  ;  T.  columbee  in  Brazil, 
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Toxoplasma  gondii  Nicolle  and  Manceauv  ,n„K 

Fn„„j  K,  s  ,    ,  ■'■"""P'^sma  cnnlcuU  Splendore  .900. 

5  to  8  ;u  ;  breadth,  2-5  to  4  ̂   '    ̂̂ '''P'''  "^^^       reniform  ;  length. 

Elleipsisoma  Fran 9a  191 1. 

A„         ,       .    ̂"«'PsisomathomsoniFran9a  
1911 

h™or„:^Slr»;SA»-^;,S^^=,^^^^^^^  
n„cleus  ana  „„ Toddia  Fran 5a  191 1. 

^    .  Toddia  bufonis  Franca  191 1 

tracer and'sXequ^n?ly°Lt^°T*^^^^^^^^  -^P-'^les  of  ba- te Anaplasma.        ̂         ̂       ̂   ̂   cytoplasmic  body.    Seems  to  be  aUicd 
Globidium  Neumann  1909. 

T7„     ,  ®'°Wdium  multifidum  Neumann  I goQ 
round  as  merozoites  in  red  corpuscles  of  Globius  Jnutus. 

Immanoplasma  Neumann. 
Immanoplasma  soyUii  Neumann  in  ScylUun,  canicuia. 

Babesia  Starcovici  1893 

^<S.Tr^I'fii,''^Z:%l^^^^^  smith  and Wandollek  1875  B^hard        O    Av^ '^^^^  Apiosoma  Von 
Bonome  1895  ̂   ^'^'^Pi^^ma  Patton  1895.  Amc^bo- 

Scg~ats^  Sa\^%^tStd1SputS  ?f  ̂^^^^  ̂ ^/^^^^  ̂ own. givmg  rise  to  rounded  or  pyriform  meroSV  q^  P™''^''  °^  gemmation 
but  takes  place  in  ticks.    The  Hfe  c?de  can  h^Vni^^  '"^^^  ̂ o^^- 
understood,  for,  as  Breinl  and  ̂ 1^^  A^^^^ 
flagellate  stage,  and  any  comnlSe  S!  1  Miyajima  have  shown,  there  is  a 
such  stage  ;  bul,  as  alreadvTtated  erioT,?.K?'°^^^  ̂ PP^'^^'^^ly  contain  some 
these  flalellate  forms,  wWch  mS  at  ™  have  been  made  to  all 
This  flagellate  stage  is  of  imDortanrP  in  \  considered  to  be  doubtful, 

to  the  Binucleata^  and  ar?  reSted  to  ̂t  r  ̂ ''^  ^^^^^^^  belong 

A.  Cytoplasm  easily  visible  : 

tV  ̂^'^^sioii  in  pairs— Saftesm. 11.  Division  in  fours  : 
a.  Nucleus  without  dimorphism  

^"brSdTh  ofTh       P^'^f occupying  the  whole "^yf aath  of  the  corpuscle— SmY;»:a. 
2.  bma   oval  forms,  no  bacillary  forms— A^»//a///rt 

,  3-  Bacillary  forms— r/?ez7er/a.  " 

R  r,.+^  1        Nucleus  with  dimorphism— A^«co«w. B.  Cytoplasm  usually  invisible— ^«a/./a5w« 

deSfbed"*  "  'P^"^^  -ho-  life  -  history  will  be 
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Babesia  canis  Piana  and  Galli  Valerio  1895- 

5Vn2l^orDuscles  of  a  dog  which  was  infested  by  ti
cks  {Ixodes  veduvius  L.), 

'  H  Ibirrwas  sufe^^^^  fever,  weakness,  and  sligh
t  jaundice,  after 

and  . '""^"^^^^  localities     This  hsmatozoon  occupied  3  to  4  per 

?.\"t"lf  tTe  co^^usXs  Lcfa^^^^^^  free  in  the  plasma.
    In  the  cor- 

twStrappeared  as  pyriform  bodies,  as  many  as 
 two,  three,  four, 

Llvfinrneco^^^^^^^^^^^ 

recovered  but  S  other  dogs  the  post-mortem  show
ed  fluid  blood,  congested 

Uver  rnd  spleen  with  ictedc  staining  of  the  tissues 
 and  necrotic  foci  in  the 

omentum  near  the  pancreas.  Other  symptoms  note
d  by  them  in  dogs 

xvere  haimo-^lobinuria,  anorexia,  prostration,  and  emaci
ation. 

In  S  Hutcheon  described  the  disease  caused  by  thi
s  parasite  as  malig- 

nant aundice  '  or  '  bilious  fever  '  in  dogs.  It  is  also  known  as  m
alignant 

matrr-  ■  hondziekte,'  and  '  malarial  fever.'  and  is  said  to  have  o
ften  been 

Mistaken  for  distemper.  The  disease  is  by  no  means  unco
mmon  m  dogs  m 

the  tropics,  and  should  be  called  '  canine  babesiasis.  ,     .  ^+1,^^ 
Geography.— It  is  known  in  Europe,  especially  m  Lom

bardy  and  other 

parts  S  Italy  ;  also  in  France.    In  Africa  it  is  found  
m  South  Afuca  East 

A4a  Senegal,  and  other  parts  of  West  Africa,  and  
also  m  North  Africa 

Including  Eglpt.    Nuttall  suggests,  however,  that  the  Afric
an  B«&e5m  may  be 

different  from  the  European.    In  Asia  it  is  found  in  India  and
  Ceylon. 

Place  and  Season.— It  appears  to  be  more  common  m  coas
t  towns  and 

districts,  and  less  common  in  higher  inland  places.  It  seems  to
  have  a 

seasonal  variation,  but  this  is  not  properly  understood. 

The  Parasite.— The  life-cycle  in  the  dog  has  been  most  carefully  studie
d  by 

Nuttall  and  Graham-Smith.  1  j 
In  the  fresh  blood  it  is  noted  that  the  infected  corpuscles  are  pale  and

 

enlarged,  and  contain  irregular,  dark-coloured,  pear-shaped  bodies  posses
sing 

a  central  refractive  portion.  Amoeboid  or  globular  non-motile  bodies  ma
y 

be  noted,  and  also  many  free  forms. 

In  specimens  stained  by  Leishmann's  method  the  parasites  seem  to  consist
 

of  a  blue-coloured  cytoplasm,  with  a  delicate  vacuolated  or  trabecular  stru
c- 

ture centrally,  but  more  condensed  around  the  periphery.  This  cytoplasm 

may  contain  a  single  homogeneous  nucleus,  which  has  a  vivid  red  colour,  and 

is  often  connected  by  a  thin  strand  with  a  loose  mass  of  chromatin,  which  is 
situated  neai  the  blunt  end.    The  parasite  contains  a  vacuole. 

Schizogony.— A  free  pyriform  parasite  (pyriform  stage)  enters  a  normal 

red  blood-corpuscle  and  becomes  rounded  (ring  stage)  in  shape,  while  the 

loose  mass  of  chromatin  is  drawn  near  to  the  original  nucleus,  where  it  con- 

denses.   Finally  it  fuses  with  that  nucleus,  forming  a  single  chromatin  mass. 

The  parasite  now  throws  out  pseudopodia  and  appears  as  an  amoeba 

(amoeboid  stage),  and  the  chromatin  subdivides  into  two  unequal  masses, connected  with  a  thin  strand. 

This  amoeboid  stage  lasts  for  a  long  time,  at  the  end  of  which  the  parasite 

enters  upon  a  quiescent  stage,  in  which  the  vacuole  appears  in  a  subcentral 

position,  and  the  chromatin,  which  lies  along  its  margin,  has  its  two  masses 

widely  separated,  though  still  connected  by  the  thin  strand  already  referred 
to.  The  smaller  mass  has  divided  into  two,  making  in  all  three  masses  of 
chromatin  connected  together  by  chromatin  strands. 

Two  small  symmetrical  processes  of  cytoplasm  protrude  from  the  parasite 
in  the  neighbourhood  of  the  two  small  chromatin  masses,  which  they  carry with  them. 

The  processes  enlarge  at  the  expense  of  the  rest  cf  the  cytoplasm,  and  the 
vacuole  divides,  and  the  sj-called  trefoil  stage  is  reached,  in  which  the  main 
mass  of  the  chromatin,  much  reduced  in  size,  lies  at  the  base  of  the  two 
processes. 

The  single  strand  connecting  the  two  smaller  chromatin  particles  has 

shortened  and  disappeared,  so  that  the"  strand  of  each  small  mass  now  rises directly  from  the  principal  chromatin  mass.    This  now  divides  into  two 

24 
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F?nl^ivT.f''*f  '  r''"^  "^^'''^  cytoplasmic  processes  become  large Firui  ly,  the  cytoplasm  divides,  and  two  pyriform  parasites  are  found  lying side  by  side  in  one  corpuscle,  an  arrangement  considered  typical  of  a  babesia In  each  parasite  is  a  vacuole,  and  a  principal  chromatic  nucleus  situated near  the  pointed  extremity,  from  which  a  tail  of  loose  chromatin  runs alongside  the  vacuole  towards  the  blunt  extremity. 

20  /g 

Fig.  no.— Diagram  of  the  Life-Cycles  of  Babesia  canis. 
(After  Nuttall  and  Graham-Smith,  Christophers,  and  Breinl  and  Kinghorn.) 

i-i2;i;,  Reproduction  by  simple  division;  a-a,  reproduction  by  multiple 
^li^sion;  A-F,  development  of  a  flagellate  form;  i2)/-25,  sporogony  in  the 

The  corpuscle  now  ruptures  and  liberates  the  t^vo  parasites  and  some 
granules,  representing  residual  matter,  from  the  parasite  or  the  corpuscle, 
or  both.  

^ 

Two  slight  variations  of  the  process  have  been  described  by  Nuttall  and 
Graham-Smith  :  in  one  the  two  nuclei  and  their  strands  form  an  hourglass- shaped  mass,  and  in  the  other  the  strand  and  second  nucleus  form  a  reticular 
mass  ;  but  both  develop  into  the  stage  depicted  in  the  diagram'.  Four 



BABESIA  CAN  IS  37 1 

^o^ocitFQ  rrnv  be  found  in  a  corpuscle  instead  of  two,  and  1  his  ma
y 

PJme^aboufSy  an  Tnv^ Jon  of  fhe  corpuscle  by  two  pyjifo
rm  shapes  which 

come  or  by  the  division  of  the  uninuclear  shape  into  two, 

o   which  proceed  to  develop  regularly.    Reprod
uction  by  gemmation 

S  1  forma?[on  of  one  or  tw^o  bu'ds  has  been  
described  by  Breml  and 

%t|elSe  pL^r^N^tkllVM  oitm  1905  described  large  forms 
•  +ip^hlnnH  of  the  first  dog  which  they  infected  in  Cambridge  by  ticks  fr

om 

SoSh  iSca  These  forms  were  founi  on  the  fourth  
fifth,  and  tenth  days, 

?nd  occurred  in  the  peripheral  blood  and  in  that  
from  a  kidney.  They 

were  sausa'e-shaped,  with  rounded  or  tapering  extremitie
s  In  sonie  the 

Smat"n  was  almost  entirely  concentrated  in  the  middle,  whi
le  in  others  it 

Speared  to  be  of  loose  texture.  Kinoshita  has  seen  sim
i^r  parasites  m 

Wood  from  the  heart,  the  pancreas,  and  the  lungs  after  d
eath.  The  significance 

°^tTpL\^:st.a^^^^ 
le  Doux  Nuttall  and  Graham-Smith,  Kinoshita,  FiiUeborn  

and  Brem  and 

Hindle  '  the  last-mentioned  observers  describing  the  development  of  large bifiaffellate  forms  from  the  normal  intracellular  parasite.  i  „■  n 

The  significance  of  these  forms  is  not  understood.  Breml 
 and  Hindle 

considering  that  they  are  such  very  transient  stages  in  the  lif
e-history  that 

they  may  easily  be  overlooked.  ,         ̂ ,    .  .  ,    ,  ^ 

The  development  as  given  by  Breml  and  Hindle  is  associate
d  with  a 

binucleated  form.  ^         ,         . .       x„j  x  n.- 

Cultivation.— Kleine.  Nuttall.  and  Graham-Smith  have  attempted  to 
 culti- 

vate Babesia  canis  in  defibrinated  blood.  Kleine  has  observed  elongated  forms 

with  radiating  processes,  similar  to  those  found  by  Koch  m  ticks. 

Nuttall  and  Graham-Smith  have  observed  the  same  forms,  but  consider 

them  to  be  intracellular,  the  ha;moglobin  having  nearly  disappeared  from 
the  red  cells.  „    ̂      .  ^      .   .  .  i.  -  .  i 

Inoculation— It  was  first  shown  by  Dr.  Corrmgton  Purvis  m  1900  that  the 

disease  could  be  spread  from  dog  to  dog  by  blood  inoculation. 
Infection  from  Tick-Bites.— Plana  and  Galli  Valerio.  when  they  discovered 

the  parasite  in  1895  in  Italy,  suspected  that  it  was  transmitted  by  the  tick 
Ixodes  redtivius  L..  but  the  first  actual  demonstration  that  this  really  took 

place  was  by  Loundsbury  in  1901.  by  the  bites  of  the  tick  Hcsmophysalis 
leaclii  Audouin.  in  South  Africa. 

Dermacentor  reticulatus  Fabr  is  suspected  as  the  spreader  of  the  disease  in 
France. 

This  subject  has  been  carefully  investigated  by  Loundsbury,  who  finds 
that  the  parent  tick,  having  gorged  with  blood,  falls  to  the  ground  and  lays 
her  eggs,  which  develop  into  six-legged  larvae. 

These  larvEE  do  not  infect  the  dog,  which  they  attack  as  soon  as  possible, 
and  on  whom  they  remain  two  days  sucking  blood.  After  dropping  off, 

they  in  due  time  shed  their  larval  skin,  and  become  eight-legged  nymphs,' which  again  bite  the  dog,  but  do  not  infect  it. 
The  nymph,  after  dropping  off,  undergoes  metamorphosis,  and  sheds  its 

nymphal  skin  and  becomes  the  sexually  mature  tick,  which  is  the  only  form 
that  spreads  the  infection,  a  fact  confirmed  by  Nuttall. 

Christophers  has  traced  out  the  development  in  Eurhipicephalus  sanguineus 
Latreille,  thus  finally  confirming  the  idea  of  the  transmission  through  the 
tick. 

Development  in  the  Tick. — When  an  adult  tick  or  a  nymph  bites  a  dog 
and  takes  in  blood  containing  the  oval  parasites  already  described,  these 
parasites  develop  in  the  gut  into  round  or  oval  bodies.  4  to  5  ,u  in  diameter, 
the  chromatin  remaining  undisturbed. 

The  cytoplasm  now  partially  divides  into  a  portion  with  and  a  portion 
without  chromatin,  the  latter  turning  round  to  form  a  tail  to  the  former, 
thus  constituting  a  club-shaped  body,  which  gradually  becomes  an  ookinete. 

In  the  adult  these  wander  into  the  ova,  while  in  the  nymph  they  simply  pass 
into  the  embryonic  tissue. 

In  either  case  they  become  rounded,  and  form  the  zygote,  which  breaks 
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up  into  sporoblasts  and  these,  again,  into  sporozoitcs,  which  infect  the  salivj,r„ glands  of  the  nymph  and  the  adult  of  the  second  genemtion  ThL  develop^^^^ 
explains  Loundsbury's  experiments.  •    "is  ueveiopment 

Pathogenicity.— The  pathological  eifects  are  divided  by  Nocard  and  I  o 

rtovfry.'    °     °  ̂yP^s-the  acute,  always  fatal,  and  the  subacute,  ending  hi" Acute  Form.~ln  the  severe  attack  the  dog  quickly  becomes  ill  with  hit-h 
rZ'Jf  l^-^-  ̂r'^T?^''''']  ̂ ^^'^  ̂""'"^  weakness.    After  the  attack  of  felS 

1  Ki     P  °^  subnormal  temperatures.    The  mucous  membrane  becor^e pallid  bluish,  or  icteric.    Respiration  is  laboured,  and  the  movements  of  «ie an  mal  are  shaky.    Vomiting  is  frequent.    The  spleen  is  enlarged,  the  ur  ne albuminous,  and  m  3 '5  per  cent,  of  cases  there  is  ha^moglobinurit    The  blood s  pale  and  wateiy,  and  the  serum  stained  with  hemoglobin  or  bile  pigments the  red  corpuscles  are  reduced  (in  one  dog,  according  to  Wrisht  from 5.800,000  to  1,000,000    and  altered,  some  becoming  larger   others  smalleT han  normal,  and  often  nucleated.     The  ha^moglSbin  Is  dl^minfshed  he smallest  amount  observed  being  17  per  cent.    Usually  the  leucocytes  are increased  up  to  even  60,000,  but  in  some  cases  they  are  reduced  Polv- morphonuclear  and  mononuclear  leucocytes  share  the  general  increase Phagocyto.sis  is  not  energetic,  being  rarely  met  with.    The  animal  dies  in from  three  to  six  days. 
Subactde  Form.— This  is  characterized  by  progressive  anemia  and  feeble- ness, with  sometimes  a  little  hsemoglobinuria  or  a  little  icterus.  Fever  mav at  first  be  high,  but  generally  falls  to  normal.  The  anemia  is  very  pro- nounced, and  is  accompanied  with  paralysis,  etc. 
The  attack  lasts  six  weeks,  and  the  convalescence  takes  three  months 
Post-Mortem  Appearances.— The  mucous  membranes  are  pale  and  there  is icteric  staining  of  the  tissues.    Congestion  and  enlargement  of  the  spleen 

more  rarely  of  the  liver,  oedema  of  the  lungs,  congestion  of  the  kidneys' and  inflammation  of  the  stomach  and  intestines  may  be  noted,  but  some- times no  macroscopical  lesions  are  to  be  seen. 
Histological. — The  capillaries  of  the  alveoU  are  dilated,  and  their  walls show  some  proliferation  of  the  cells,  and  there  may  be  leucocytes  ajid  red corpuscles  in  the  lumen  of  the  air  cell. 
In  the  heart  the  capillaries  are  dilated,  and  there  may  be  slight  hemorrhages There  is  no  change  in  the  skeletal  muscles.  The  liver  has  the  central  vein 

and  the  interlobular  capillaries  much  dilated,  as  are  the  intralobular  vessels 
The  fibrous  tissue  is  normal,  but  the,  liver  cells  are  distorted,  and  in  many 
cases  destroyed.  The  spleen  contains  a  large  quantity  of  blood  in  its  pulp. 
The  kidneys  only  show  dilatation  of  the  bloodvessels,  especially  those  of  the 
glomeruli.  The  suprarenal  capsules  have  all  the  capillaries  (cortex  and  medulla) 
dilated,  as  has  the  pancreas.  In  the  brain  and  spinal  cord  there  is  only  slight 
dilatation  of  the  capillaries,  and  slight  excess  of  cerebro -spinal  fluid.  In  the 
small  intestine  the  vessels  of  the  villi  are  congested  and  crowded  with  infected 
corpuscles,  as  are  those  of  the  mesentery  and  omentum.  The  l3Tnphatic 
glands  are  normal,  except  dilatation  of  their  smaller  vessels.'  The  general histological  condition  is  engorgement  of  the  organs  by  dilatation  of  the 
capillaries. 

Treatment. — Quinine,  benzoate  of  soda,  calomel,  etc.,  have  all  been  advised. 
Nuttall  and  Hadwen  have  introduced  Trypanbleu  treatment  with  success. 

Babesia  gibsoni  Patton  1910. 

This  Babesia  has  been  found  in  dogs  and  in  the  jackal  {Cams  aureus)  in India  by  Patton. 

Morphology — In  films  from  the  peripheral  blood  it  is  seen  as  .small  rings 
o'l  /t  in  diameter,  with  one  or  two  chromatin  masses,  of  which  the  second 
is  much  smaller  than  the  first,  to  which  it  is  often  joined  by  a  pink  thread. 
Oval  parasites,  with  a  long  amoeboid  process,  are  also  seen. 

Division. — Division  is  by  binary  fission,  giving  rise  to  a  number  of  fonns 
enclosed  in  one  leucocyte. 

Pathogenicity.^ — It  causes  one  variety  of  canine  babesiasis. 
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Babesia  bigemina  Smith  and  Kilbom
e  1893. 

,„rru„^T"m»SSrcX  aTfd  al
,0  as  Sagellate  forms.    It  can  be 

cultivated  on  artificial  media.  whose  eut  the  parasites 

leave  the  red  cell  ancl  oecon        «  pseudopodia  project. 

"?hlfclu™tlt.  bT^^^^^^^^  immense
^umbers  of  amceba-hke 

^'^^^^tS:\:^^Z^  hemoglobinuria  as  a  rule. 

^"'fh?dit:iS"can\t°pteIrby^  or  naturally  by  the  bite
s  of  in- 

fecied  ̂ ^iMargaropus  auslalis  Fuller  in 
 South  America  Cuba  Porto 

Rko  Australia,  and  the  Philippines,  and  by  M.
  decoloratus  Koch  m  South 

'^%'n5t  Mortem  The  usual  post-mortem  signs  are  visible. 

?reatment -There  is  no  specific  treatment.  Krage
rud  advises  intravenous 

injecdJn  '  of  x  In  100  of  proWl  or  formol.  and  afterwar
ds  a  beverage  of 

ID  -rammes  of  lysol  and  carbolic  acid  in  500  grammes 
 of  distilled  water. 

Lignferes  recommends  chloride  of  sodium  and  purgative
s^  Qumme  has 

also  been  advised.    Nuttall  and  Hadwen's  treatment  sh
ould  be  tried. 

Babesia  bovis  Babes  1888. 

SYnon}fms.—Piroplasmaannulaium  Dschunkowsky  and
  Luhs  1888,  Piro- 

^  Babesdbovis  is  the  cause  of  red  water  or  ha^moglobmuric  fever  m  European 

cattle  and  in  red  deer  {Cervus  elaphus  L.).  and  is  spread  by  the  tick  
Ixodes 

reduvius  L.  and  Margaropus  annulatus  Say. 

The  disease  produced  may  be  acute  or  chronic.  In  the  acute  form 
 about 

90  per  cent,  of  the  red  cells  are  infected  by  bacillary  or  ring-like  pa
rasites, 

which  cause  high  fever,  quick  pulse  and  respirations,  seldom  hajmoglob
muria. 

with  convulsions  and  death  in  one  or  two  weeks  ;  or  a  chronic  form  witn 

minute  coccus-like  parasites  in  10  to  40  per  cent,  of  the  red  cells,  producing 

weakness,  jaundice,  and  anemia.  The  post-mortem  shows  haemorrhages
 

.  into  many  organs. 
Babesia  ovis  Babes  1880. 

Synonyms. — Heematococctis  ovis  Babes,  Piroplasma  ovis  Laveran.  Amasbo- 
sporidiiim  polyphagum  Bonome. 

Babesia  ovis  is  found  in  sheep  in  Europe,  Africa,  and  the  West  Indies,  as 

large  intracorpuscular  and  extracorpuscular  forms,  and  causes  anaemia, 
hffimoglobinuria,  haematuria,  and  bile  in  the  urine,  and  also  blood  in  the 
motions.    The  mortality  is  50  per  cent. 

The  post-mortem  shows  oedema  of  the  tissues,  enlargement  of  the  spleen, 
inflammation  of  the  liver,  kidney,  and  bowels,  in  the  last  of  which  there  may 
be  ulcers. 

The  Babesia  is  spread  by  the  daughter  adult  tick  developed  from  the 
Eiirhipicephalus  bursa,  which  sucked  the  infected  blood.  It  is  inoculable 
into  other  sheep. 

Babesia  pitlieci  P.  H.  Ross  1905. 

Synonym. — Piroplasma  pitheci  P.  H.  Koss  igos- 
This  organism  caused  babesiasis  in  a  species  of  Cercopithecus  from  Kikuga, 

in  Uganda. 
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The  ijarasite  is  a  non-pigmented   npnr  cln,,„H  i 

puscular  body,  being  i-=  u  in  dinmpW^^  endocor- 

01,  monkeys!  or  iiX  b„v7„'  Sfi.??^"",™'.'''"^ '  ̂ °  'ound 

and  killed  foufout  S  twd„  nlonleyt  '^'"^  ̂ ""'^ 
Babesia  muris  Fantham  1906 

no  typical'divS^nrSSLTy"  tS^n"'"  °°' 
Babesia  cervi  Fran 9a  and  Borges  1907 

..Sl^'trr^eSp""^^^^^^^^^^  '»        "O-O  Of  Cer„s 
Babesia  minense  Yakimoff  1909. 

laS's^^l        ̂""^'"^        liedgeliogs,  and  spread   by  Dermatocentor  reticu- Babesia  aristotelis  Denier  1907. 
Tins  parasite  is  found  in  Cerviis  aristotelis  in  Annam. 

TheilePia  Bellencourt  Fran9a  and  Borges  1907. 

?vnl^^?n°/o'?L°'  '"S.'^-^J^^Ped  forms  arranged  at  times  in  tlie  form  of  a  cross Type  Species.— r/iez/ena  parva  Tiieiler  1903. 

Thelleria  parva  Tlieiler  1903. 

Synonyms.— PiVo/>;rtswa  theileri,  Babesia  parva  Tlieiler  iqo^ 

inTSS'and  "^"^^^  '^'"'^  - 

Parasite.- The  parasite  appears  in  the  blood  as  minute  baciUary  forms or  as  small  rings,  which  later  become  larger,  and  give  the  typical  pyrSi 
appearance,  being  frequently  arranged  in'  the  form  of  a  cross.    Ve^ry  lar °e 
."/rif;!  f^^^st^^^g  of  protoplasmic  masses  containing  numerous  chromatin' 
glands      "^^^  endothelial  cells  of  the  spleen  and  lymphatic 

Schizogony.— According  to  Gonder,  the  large  multinucleated  plasmodial masses  divide  into  minute  merozoites,  and  lead  to  the  breaking  up  of  the 
enclosing  lymphocyte.  The  merozoites  penetrate  into  another  lymphocyte m  the  spleen  or  lymphatic  glands,  in  which  they  grow  and  become  the multinucleated  masses,  and  so  complete  the  process  of  schizogony Sporogony.— After  a  time  merozoites  are  produced  with  a  different  nuclear structure,  these  multiply  and  produce  the  gametocytes,  which,  penetrating into  the  red  blood  cells,  appear  in  the  peripheral  circulation.  The  micro 
gametocytes  are  the  bacillary  forms,  and  the  rounded  or  pear-shaped  forms are  the  macrogametocytes.  In  Eurliipicephalus  these  come  out  of  the corpuscles,  and  the  male  forms  creep  about  like  little  amoebEe  while  the 
nucleus  undergoes  reduction,  forming  the  microgamete.  In  a  similar  manner 
the  macrogamete  is  formed.  Copulation  takes  place,  and  a  zygote  in  the form  of  an  active  ookinete  is  formed,  which  enters  the  salivary  glands  and breaks  up  into  sporozoites. 
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It  is  spread  by  Eurhipic.phalus  
.pp.ndiculatus  Neumann,  by

  the  nymphs 

and  the  adults.      .  ^  ̂  1    l,^s  cultivated  the  parasite  in  broth, 

Cultivation.-Miya]  ma  states^t^^^^  ̂ ^^^  ̂^^^  ̂ ^^^  confirmed. 

InoubatloB.— Fourteen  jlfy'-      ,      ,       very  similar  to  those  caused  by 

S,mptoms.-Tbe  synrptom^^  J  S'e  Lntr^ia  a„/»0  hemoglobinuria. 

thfSL^bS^S's!  affi?f
sTthe  lungs,  liver,  and  Mdn

eys. 

Theileria  mutans  Theiler  1907- 

Synonym.-P iroplasma  ̂ ''^''''''■J^'f^LlSna  in  cattle  in  the  Transvaal, 

an?prits?o;»rrrt
X^^^^^ It  is  not  known  how  it  IS  spread.

 

Theileria  cellii  Castellani  and  Ch
almers  1910. 

sh™d?rln;fn-it'SySf^mVe
r?^^^^^^^^^^ has  not  been  traced. 

Theileria  buffeli  Neveu-Lemaire 
 1912. 

.1       qhpln  in  IQ08  in  the  buffalo  in  Nha-Trang 

Nieollia  Nuttall. 

„n?-ftE^S^?fnd-
aS£^':^orlurS;r

Sr 

ruple  division.  ^.^^^^.^  quadrigemina  Nicolle  1907. 

anSSa-'.^SJmSh-i:;^!?^^^^^^^^ so  peculiar  that  its  position  is  doubtful, 

Nuttallia  Fran9a  1910. 

Oval  or  pear-shaped  parasites  with  multiplicati
on  in  the  form  of  a  cross. 

Nuttallia  herpetedis  Fran 9a  1908. 

N.  herpeted^s  is  found  in  considerable  numbers  in  ̂^^^^f/^f/'^^ff  ~  ̂ ^r 
the  mongoose,  as  small  spheres,  with  the  chromatin  

arranged  as  a  cross,  or 

as  pyriform  shapes,  or  in  fours  arranged  m  cross  form. 

Nuttallia  equi  Laveran  1899. 

Synonym. — PiVo/jZflsma        Laveran  1899.  nr,ri 

Nuttallia  equi  is  the  parasite  of  babesiasis  m  horses,
  mules,  donkeys,  and 

zebras  in  Africa,  Germany,  Italy,  and  Venezuela  wiH=hirP  in  i88^ 

The  disease  appears  to  have  been  Rrst  differentiated  by  
shire^  n  1883. 

as  anthrax  fever  which  name  was  changed  to  biliary
  fever  by  Hutchcon. 

The  parasite  was  first  seen  by  Guglielmi,  m  Italy,  ̂   1899-        ,     .    ,  . 

It  differs  from  B.  canis  in  existing  in  large  and  small  f P  |f 

in  large  and  small  pyriform  shapes,  in  large  and  small  ^^^^^ 
rosettis  of  four,  and  sometimes  as  free  flagellate  forms.  

,  ̂och  believes  that 

this  list  includes  two  different  types  of  parasite— one  
of  parasites  arrangea 

in  groups  of  four,  and  the  other  like  B.  canis. 
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but  b^eiltlSo'SSfoS  SaT-  "^^^"^  -^^1^  ̂^^^ very  weak,  and  in  the  later  staL«  w;^  appetite  vanes.  The  animal  is 

and  jaundice  are  noted  The^i.f,li  T.f'  paralytic  and  comatose.  Anaemia 
The  respirations  arraccelerater  Lw.T''.^^''^  ^'^^'^  irregular. 
coloured,  and  ha^mogloSS  maf  =  ""k"*^  ̂ 'g'^l^ chronic.  ^  ^  occur.    I  he  disease  may  be  acute  or 

niortal?y1sn'ou4r%fo?/^'''  ̂ Iff  days,  but  the 
The  post-mStem  ;Pv5u  l"?^  ̂^'^'^^^^  infections  may  take  place, 

the  tissues   ennrZ-  r;.,l:^^^^  '?teric  staining,  and  anaemia  of 

Smithia  PVanga  igio. 

coipusdet^^loi'm^^^^^^  P^^"'  ^^^^^  diameter  of  the 
Smithia  microti  1910. 

Found  in  Microtus  arvalis. 

AnaplasmaTheiier  1910. 

lype  opecies. — Anaplasma  margmale. 

Anaplasma  marginale  Theiler  19 10 

^'oto^v^'^Ro^n^  °f  corpuscles, 
stance  somfti;7e?^ifnn.°i  "''^^  Pf  asites  consisting  only  of  chromatm  sub- 

and  SvaSnSTo  %Te"  ^^^-^^^^   ™  ̂P^^'^' 

ir.^;|faK^^^  and 

inS^fnfmal?"^;;",^^^^       •  "^T^T        """^  different  therefrom 
it  caSerrsever^ +vT  •T,^^"'  ̂ ''^  susceptible  to  it.  Clinically, 

vellow  fLces  and  ur?ne  ̂^^/^^"^f  ■  ̂̂ ^^  f^ver,  anaemia,  and  diarrhoea,  with 
chroma  S  a^^l  h^y^  ̂ ^  The  blood  shows  anisocytosis,  poikilocytosis,  poly- 

iauSSce  enlarged  nrfr^^  ii  '  P"«t-mortem  appearances  are  anaemia  ̂ «th jaundice,  enlarged  and  yellow  liver,  inspissated  bile,  and  enlarged  spleen. 
Anaplasma  marginale  var,  centrale  Theiler  1912. 

Like  A    mai'iinale,  but  situate  towards  the  centre  of  the  cell     Tvne  of illness  milder  than  the  above  foim.  -t^pe  ot 

Anaplasma  canis  Basile  1912. 

DuSef fminrfTn'''.  ''•''i  ''''f^^^^f-^^?^'^  bodies  free  and  enclosed  in  cor- 
Messin-i  1  nr..  P^"Plie^al  blood,  liver,  spleen,  and  lungs  of  dogs  around 

measuring^  ™  ̂'^        "'^  ̂   observed,  provided  with  a  "flagellum Pathogenicity.— Causes  canine  anaplasmosis. 

Aehromatieus  Dionisi  1898. 

Achromaticus  vesperuginis  Dionisi  1898. 
This  parasite  was  found  by  Dionisi  in  the  noctule  in  1 898.    Sambon  classifies it  as  ̂Babesia  but  this  is  doubted  by  Nuttall  and  Graham-Smith,  as  well  as  bv 

Dionisi,  though  they  report  pyriform  endocellular  parasites  from  blood  films 
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from  bats  of  the  genus  Vesper^,  ̂ ^^^if  ̂e^'e?^^^^^^^^^ pyriform  parasites  in  a  corpuscle     Gond^^^^^^  ̂ ^^^^..^         ̂   ttall 
fntermediate  position  between  the  H^^^^  necessaiy  before 

and  Graham-Smith  J^^^^^^J*  Gondir  and  consider  the  parasite  to it  can  be  classified,    we  agree  wixii  vjui  u.    ,  ,       return  to  Dionisi  s 

Se°"ithe,  a  Batesi.  nor  ̂Jj^-^j^tenttylfhaf  SifstuS  by  Yalumoii. 

liSXaVd'Ko^TvS  
that  it  is  a  tr.e  Ba.esu.. 

Paraplasma  Seideiin  191 1. 

Paraplasma  flavigenum  SeideUn
  1911. 

under  this  term  Seidehn  describe
s  bodies  found  by  himseH  m  cases

  of 

^^SSorl^-Many  bacilli,  micrococci,  and  ̂ -^.^^e'^J^^e.'S^ 

time  bro^ight  forward  as  the  cause  of  Y^^l^^w  fev^r-a.^ 
<;oc<:«s  -ranthosenes       ̂   f  re  m  1885  ̂   to  be  a  secondary 

Spirochete.    The  last  may  be  described  in
  some  detail 

Morphology.— P^w^^flswfl  flavigenum  appears  m  the  ̂ l^^y^^tf^^^^J^^^^l  cvto- 
exSemely  i^inute  chromatin  granules,  with  or  without  tf^^'^/i^g  of 
pSsm.  or^as  rarer  larger  forms  with  distinct  cytoplasrn.  ̂ i^^^^f  ̂^^fj'ar^ 

miSogametes,  Jnd  much  larger  fo^--^-  .^^^^^^^^  nor 
oculation  into  guinea-pigs  has  not  produced  any  

satisfactory  Results,  nor 

liave  Stegomyia  fasciata  experiments  been  more  su
ccessful,  and  so  far  com 

-V°ScSim^^^^^^  and  Agramonte  have  criticized  these  findi
ngs, 

but  sSto  has  rep  ed  and  has  also  pointed  out  th
at  there  is  a  difference 

heLettp  flTvigenlm  and  the  bodies  found  by  Carta ya  i
n  glanders,  and  by 

Guileras  in  icterus  gravis.  At  present  the  specificity  of  th
e  bodies  described 

by  SeideUn  cannot  be  said  to  be  proved. 

Paraplasma  subflavigenum  Seidehn  1 91 2. 

This  parasite  resembles  P.  flavigenum.  and  was  found  in  a  c
ase  of  unclassifi- able  fever  in  Yucatan. 

Babesia  ho  minis  (Doubtful)  Hansen  1903.  . 

Wilson  and  Chowning  in  1902  described  ovoid  intracorpuscular  bodies  wit
h 

amoeboid  movements  in  cases  of  spotted  fever  of  the  Rocky  Mountains
. 

Some  parasites  are  distinctly  pyriform,  and  may  be  m  pairs,  which  are  unitea
 

together  by  a  fine  thread.  Wilson  and  Chowning  further  came  to  the  con
- 

clusion that  the  disease  was  spread  by  a  tick.  Dermacentor  reticulatiis.  in 

these  findings  they  were  supported  by  Westbrook  and  Anderson.  On  the 
other  hand,  Ashburn  and  Stiles  denied  parasite  and  tick  alike. 

However,  Wilson  and  Chowning  have  been  very  considerably  supported 

recently  by  Ricketts  and  King,  who  have  been  able  to  transmit  the  disease 

to  monkeys  and  guinea-pigs  by  means  of  the  adult  of  a  tick  which  is  now 

known  as  D.  andersoni  Stiles  1905,  and  McCalla  and  Brereton  have  trans- mitted the  disease  twice  from  man  to  man  by  the  tick. 

Ticks  are  rarely  infected  in  Nature,  and  hence  the  disease  is  rare  in  man. 

The  infection  is  in  the  gut  and  salivary  glands  and  ovary.  It  is  transmittea to  young  ticks. 
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V^^^r'l^,^:'''^^^^        a  serum  n.ade  which  will 
immune.    It  is  thought  that  a  prevSve  vac^^^^^        Rumea-pigs  are  also  ' 

The  present  position  is  that  it  i^  nrn t      'l}'^^^^y  to  be  prepared, 

spread  by  D.  andersoni  Stiles  ion/  1.^,??  .         ̂ "'^^'y  Mo untain"^ fever  is  j 
with  regard  to  even  its  existenceTn  Ihe  fori  ?  ̂'^''^  ̂ ^''"^     ̂   ̂ oubt 
bas  recently  described  peculiar  bacmus^^^^^^  bodies  '''  "^'""'^ '  "'"^'^ 

e     ,  Haemogloblnuric  Fever. 

may  be  dnelo  a  mTnu'tiSl^  ''^Z'  '''f,\ ̂ ^"^  (Blackwater  fever) the  heading  of  the  disease  ^  "^'^      '^'^  this  theory  under 

Family  5.  Plasmodid^  Luhe  1906 

Fplp+ti-  T«Sr.  w  ^^J^  '-elli  1885,  Laverama  Grass  and 
Ji'eletti  i88g,  HcBmocysMtum  Castellani  and  Willey  1904. 

Plasmodium  Marchiafava  and  Celli  1885. 

77^ r.'J.L"'^;;""^".?^''?''-  Laveran  1881,  HcBmatomonas  Osier  1887 
H^yofhyllum  Uetchm\,ofi  1887,  Hcem.am<^ha  Grassi  and  Feletti 1889,  Laverama  Grassi  and  Feletti  1889,  Cytamceha  Danilewski  1800 
Proteosoma  Labbe  1894.  HcemosforiLm  Lewkowicz  1897  cl- 
s^o^-ow  Wasielewski  1901.  oz,  ̂ oy/,  oy^o 

Definition.— Plasmodidce,  in  which  the  gametocytes  resemble  more or  less  the  schizonts  by  being  round  in  shape 
Nomenclature.-Some  remarks  are  perhaps  necessary  on  the 

SeTw  thTfl  ^         '^'^  Oscillanl  because 

to  ll  .  P  /  ̂̂f^^^^/^  f^^'  which  at  that  time  was  thought to  bQ^  Polym^tus  form  because  of  its  fiagella.  Later  Laveran 
repudiated  this  term,  which,  indeed,  could  not  be  used,  becauseTt 
had  already-  been  apphed  to  a  plant.  He  then  suggested  the  term haematozoon,  but  this  is  objectionable,  because  the  h^ematozoa  are 
a  group  of  parasites,  and  not  a  single  genus.  Metchnikoff  suggested the  term  EcBmatophyllum  malarice,  which  is  equally  impossible  • 

n^'n^^M     if-''?''^  .distinctive  term  is  '  plasmodium,'  which  was used  by  Marchiafava  and  Celli  in  1885 . 
It  is  not  a  good  term,  because  a  plasmodium  is  generally  con- 

sidered to  be  a  mass  of  protoplasm  with  several  nuclei  representing not  one  single  animal,  but  several. 

General  Account.— The  malarial  parasites  may  be  taken  as  the typical  examples  of  the  PlasmodidcE. 

The  malarial  parasite  exists  in  nature  outside  the  human  body 
in  certain  species  of  different  genera  of  the  family  Anopheliuce 
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a  type  of  -osquito  which  is  —t
  -^^^ 

habit  of  projecting     ̂ l^^^^^^V^ll^on^^^         insects  the  malarial 
it  stands.    In  the  salivary  g^^^^^^'  °^  '^f  Xut  lo  to  20  m  in  length, 

other.   TheyMecapaDleoim  o„zoites  represent  male, 

i:r.e°'a5.d  M-fie"  r^aSsit:  or
  thiy  may  not ;  the  quest.on 

^  Tht  voung  trophozoite  grows,  thro
wing  out  pseudopodia  for  the 

puTpteHf  L'SLn,  andVesently  X-f-^'^^Z^f^'^^^^ 

the  small  parasite  into  a  ring  form 
 which,  according  to  Schaudmn, 

is  of  benefit  in  enabling  it  to  absorb  nutriment  q^Jickly
-  .^^ 

The  vacuole  does  not  keep  pace  w
ith  the  growth  ofthe  parasite 

and  finaUv  in  the  old  form  disappears
.    Early  m  the  rmg  forms 

there  appLrgrariules  of  a  black  p
igment,  which  used  to  be  called 

S,Ct 'which  has  by  no  means  the  chemical  character^^^^^^^ 
nf  true  melanin  as  will  be  described  under

  Malaria.    This  pigment 

lis  l^le^^nSby  Sambon  '  h^mozoin  '-
a  name  which  appears  o 

us  to  be  pecuKarly  suitable,  and  will  the
refore  be  used  m  this  work. 

It  is  reX  of  an  excrementitious  nature. 
   The  fully-grown  tropho- 

zoite now  ceases  to  be  amoeboid,  and  becomin
g  rounded  off  and 

full  of  pigment  granules,  is  called  the  schiz
ont,  which  has  a  subcentral 

nucleus.    This  nucleus  now  divides,  so  that  par
asites  may  be  seen 

with  two,  three,  four,  five,  six,  up  to  tw
enty-four  nuclei.  The 

cytoplasm  around  these  nuclei  segments  in
to  small  bodies  called 

merozoites,  each  with  a  nucleus,  but  an  un
segmented  portion 

containing  the  hcEmozoin,  and  called  the  resid
ual  mass,  or  nucleus 

de  reliquat,  is  always  left  unsegmented  (Fig .  44) . 

The  blood  corpuscle  now  breaks  up,  and  the  mer
ozoites  residual 

protoplasm,  and  pigment  are  liberated  into  
the  blood  stream, 

where  the  effete  matter  and  some  merozoites  are  taken  up 
 by  ttie 

leucocytes  and  destroyed. 

The  merozoite  usually  tries  to  enter  a  red  blood  cell  
and  to  start 

again  as  a  trophozoite,  thus  completing  a  cycle  m  the  b
lood  of  the 

human  being  who  is  acting  as  host.  This  cycle  is  calle
d  the  cycle 

of  Golgi,  or  schizogony.  Sometimes  more  than  
one  merozoite  wUJ 

enter  a  cell,  thus  giving  rise  to  multiple  infection.  In  suc
h  a  case 

they  are  generaUy  of  the  same  age,  but  this  is  not  in
variable,  m 

the  red  cell,  under  these  conditions  of  multiple  infec
tion,  some 

observers  have  thought  that  the  young  trophozoites 
 might  con- 

jugate ;  but  this,  together  with  the  suggestion  of  furt
her  division 
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of  the  merozoite,  we  bpliV^i/p       k  • 

admitted  that  forms  wkh  a  do^l  '""'T''*'  "^^^t  be 
such  a  binucleate  form  if  c  ^  ̂^^^^^^  can  be  seen.  When 

think  seriousl^'o  I  possfbleTaSf ^"^^^^  ̂ ^e  observer 
support  Sambon  an/Sartmann^fn  "n^^V"^'  ̂ "^""^^^  to 

as  we  know,  has  anyone  seen  a  flSf.?'^""'  ̂ "t.  never,  as  far 
malaria.  ^       ̂ ^^^  ̂   hagellate  merozoite  in  human 

o-''^vl^o.t^^^^^  process  of  schizogony may  again  become  s^veraTmeloS^^  ^^^^  °f  these 

unless  kept  in  check  by  phagoc^^^^^^  f  f'^^.ti^^  g^°ws or  quinine  treatment  and  perhaps  chemical  action 

^^^^rlL^tSttru^^^^^^  -  n.uch  toxm days  (eight  to  twelve  as  a  rulwh^  ^.  certain  number  of 

such  a  dlgree  thTt  thdf  colLrt lAn^  ^^^^^  ̂ ^^^^^^ed  to 

the  body,%pset  the  me^Sism  .n?"''  T'""^  ̂ P^"  <^f 
This  period  of  eight  to  twelvp  H  ^^^ack  of  fever, 
disease.  ̂         ̂ ^^^^^  ̂ ^^^     the  mcubation  period  of  the 

therVTaT^^^^^^^^^^^^^^  e'vidrcrtt?  tt ̂̂^^^^  into  schizonts,  and female  forms  directlv  jJ\T  a  !  ̂J^^^  develop  into  male  or 

must  differeLiate  sexuJlv   fort  ̂^b' t        '^^^  merozoites 

forms  can  be  seen  in  tSfb^lood  stream  and  "''^  "^"'^  ̂ ^^^^^ 
stages  can  be  observed  '         "^^^^^ver,  very  young 

fin^  ̂    i  1?     .  parasite  m  the  mosquito,  and  if  thev  fail  to  r^a^K 

the  gut  of  this  insect  the  microgametocytes  die  off     ̂   ''^'^ 
Ihe  macrogametocytes,  on  the  other  hand  are  extremelv  n^r 

r  ?cid:St'  WrsltJV'?^'^  ^  tin/e^^m'sS
^.-  ; 

develoD  mprn.r/i  ̂   when  they  become  active  and 

rellnsp?  ThT  parthenogenesis,  thus  accounting  for  the 

Ipf.nf  1  ̂   u  ,  .*^°P^caI  country.  Hence  in  malaria  there  is  a 
latent  phase  which  is  capable  of  lasting  an  unknown  tJme-S  leas? 
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needed.  ^„^r,f.+^rallv   the  nucleus  of  the  macro- 

In  developing  parthenogene^^^^^^^^      the  nu^  ̂^^^^^  ̂ ^^^ 
gametocyte  divides  into  two^p^^^^^^^^  ̂^^^^^^^  ̂ ^^^  p^^^  ̂^^^^^ 
in  chromatin  The  Fg^^^^fJ/J^^^^  .J,^  and  hsmozoin  form  a  sort 
and  with  it  the.s^'^'^^^^dmg^^^^^^  ^.^^^^^^^  ̂ l^^^^r 
oi  nucleus  de  rehquai.  The  rest  ot  tiie  piu  p  chromatin, 

by  loss  of  its  h----!^  X  nucl  us  T  a  schiLt,  and  forms 

:*toi^:^v^^^^^^^^^^^ 
and  start  the  cycle  of  schizogony

  anew  {v^de  Fig.  48). 

mmmmm 

mSes  separate  from  its  nucleus  an
d  travel  to  the  periphery  of 

t^e  parasT,  from  which  thin  thread
s  of  protoplasm  now  project 

^""^hesf  th^'eadtwSch  vary  from  four  to  six  in  number  lash  abo
ut 

vieorousfymov  ng  the  whole  parasite,  
which  therefore  whirls  about 

Ind  ?t  audits  processes,  called  flagella  
were  ooked  upon  as  a 

polymitus  ;  hence  this  stage  is  often  called  the  P^lP^^^^^^fj^^^g^^  . 

The  threads  break  off,  and  are  now  caUed
  microgametes  Each 

microgamete  is  composed  of  a  long,  taperi
ng  thread  of  protoplasin 

Spable  of  bending  and  moving  rapidly. 
 Its  chromatm  is  spread 

abng  it  in  dots  of  bars,  and  hence  the  wh
ole  structure  somewhat 

resembles  a  spirochaete,  but  there  is  no  und
ulatmg  membrane. 

A  microgamete  now  conjugates  with  a  macro
ganiete,  the  male 

and  female  pronuclei  fusing  to  form  a  synkaryo
n,  and  the  resulting 

zygote  is  called  an  ookinete.  This  zygote  elongat
es,  and  its  anterioi 

extremity  which  is  more  or  less  clear  of  hsemozom.b
ecomes  pointed 

the  nucleus  Hes  in  the  middle,  and  the  posterior  end
  contains  most 

of  the  pigment,  which  may  be  largely  cast  off  or  ma
y  be  retained. 

It  now  pierces  the  epithelium  of  the  mosquito  s  s
tomach  below 

which  it  comes  to  rest,  and  forms  a  thin  cyst-wall,  an
d  is  called  the 

oocyst.  This  now  grows  rapidly,  and  its  nucleus  divi
des  into  a  lai  ge 

nurnber  of  daughter  nuclei,  around  each  of  which  t
he  protoplasm 

gathers,  forming  the  sporoblasts.  which  are 
 somewhat  connectea 

together  (Fig.  iii).  ,     .  ,  1  o^oii 

The  nucleus  of  each  sporoblast  now  divides  into
  several  small 
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ou2n  p™jStt?'el°cffiP'Kl"'''*,«'^^  ™'       a  series 

Fig.  iii.-Diagram  of  the  Life-Cycle  of  Plasmodium  vivax. 

 "1       V  i  V  rt^V. 

a  microgametocyte  V&-iof  dPvpC^  trophozoite  ;  8«-io«,  development  of 

parthenoVnesis  fiVa-failorSon^^of  ?  m  cro5S^?STS^  io^ 
sloUrsraoim^^^^^^^^^^^^ escaping  •  loa  VoiSteTinwf.f.i  '  ̂ ^'^  ruptured  and  sporozoites 

salivar/glands         s^^roVoiS  "1"^  IJ^*,  sporozoites  infecting  the 

the  human  skin; tC7n?IiStS  tTat  fhef"  '  '"f-^  ̂"'^^  ''^"'l  ̂ "^^""g 
.oites  infecting  the  ovary  rsSfowm  ^^^^'°P"^-t  of  the  sporo^ 

larged,  bursts  and  the  sporozoites  escape  into  tlie  coelome  of  thp 

Thf  h  noTl^^'N"  ^  haemoeoele^  and  th^efo^e  tl  ^^^^^^^^^^^^ 
Ce  ta  n?v'thev';7o'f'''^         P^^^'^.^^  ̂ "         ̂ ^^^  ̂̂ -^'^  body 

rt?:^  sZ:!?  -^^o^fi^tsfl 
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Sporogony  takes  about  ten
  to  twelve  days  during  

which  the 

by  Ross,  are  sometimes  
found  m  the 

stomach  wall,  which  are  now 
 laiown  to  be 

protozoal  parasites  of  the  g
enus  Nosema, 

which  have  invaded  the  oocyst
s,  and  are 

therefore  hyperparasites
.  . 

Cyx\i\\2iX\on.— Plasmodium  mala
ncz  nas 

been  cultivated  once,  P.  vivax  sb
c  times, 

and  Laverania  malaricB  twenty-ni
ne  times 

by  Bass,  alone  and  with  John.     They  _ak  Oocyst 

grow  anaerobically  in  blood  mixed  with    ̂ '^^^wing  Ross's  '  Black 
dextrose  at  41°  C,  but  the  blood  must      spores,' now  known  to 

ha  ve  no  leucocytes  if  more  than   one      be  Protozoa  belonging 

generation  is  to  be  cultivated.    So  far  four      
to  the  genus  Nosema. 

generations  have  been  cultivated,  and  the  
(After  Grassi.) 

whole  asexual  cycle  of  P.  vivax  and 

L    malarZ  has  been  completed  in  vU
ro  in  the  corpuscles  of 

human  blood.    Forms  suggesting  parthenog
enesis  ̂ ere  seen 

Animal  Hosts.— Although  species  of  Plasmo
dium  exist  m  animals, 

still  there  is  no  evidence  that  the  human  parasi
tes  live  m  any  other 

animal  than  man.  Fermi  and  Lumbau  m  1
912  have  tested  this 

with  regard  to  bats,  sparrows,  owls,  quails,  and
  frogs,  with  negative 

Classiflcation.— A  number  of  species,  increasing  gradua
lly,  belong 

to  this  genus,  among  which  are  two  of  the  malarial  
parasites,  P.  vivax 

and  P.  malaricB. 

Plasmodium  vivax  Grassi  and  Feletti  1890  (Plate  I.). 

Synonyms.— vivax  Grassi  and  Feletti  1890,  H.  mala- 

ricB  var.  magna  Laveran  1900,  H.  malaricB  var.  tertiance  Laveran  19
01, 

Plasmodium  malarice  var.  tevtiancB  Celli  and  Sanfehce  189 1,  P. 

malaricB  teriianum  Labbe  1899,  Hcemosporidium  tertianum  Le
w- 

kowicz  1887.  ,    •  1  r  J 

Plasmodium  vivax  is  the  parasite  of  tertian  malarial  tever,  and 

derives  its  specific  name  from  its  energetic  amoeboid  movements, 

which  probably  take  place  for  purposes  of  nutrition. 

Its  schizogony  has  been  well  studied  by  Golgi  and  Schaudinn, 

and  its  sporogony  by  Grassi,  Bignami,  and  Bastianelli. 

The  whole  process  of  the  schizogony  of  P.  vivax  can  be  sum- 

marized as  follows  :— During  the  first  twenty-four  hours  after  the 

entry  of  the  sporozoite  or  merozoite  into  the  red  cell  the  little 

trophozoite,  which  at  the  beginning  is  about  one-third  the  size  of 

the  erythrocyte,  grows  rapidly,  absorbing  nutriment  from  the  red  cell 

by  its  pseudopodia  and  by  the  large  surface  of  cytoplasm  exposed, 
owing  to  the  size  of  the  vacuole. 

Hence,  not  merely  does  it  increase  in  size,  but  it  acts  deleteriously 
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called  Schuffne"?do&    ThI.  L '°  «d  g^mles 

siderably  swollen  and  almost  colourless  ""^ 
About  the  forty-eighth  hour  the  remains  of  the  corpuscle  di. 

bo  that  P.  mvax  occupies  forty-eight  hours  in  the  process  of schizogony.  As  curiosities,  it  may  be  mentioned  that  a  trophozoite 01  a  schizont  may  be  seen  in  the  same  red  cell  as  a  gametoc?te 

The  development  of  the  gametes,  and  the  fertilization  of  the 

Se7and  T'^T  1-^^^^  ̂^^^-^^^  W  Sen  Lefu% described  and  figured  by  Schaudmn  {vide  Figs.  45  46  and 

'founH^''*^  hours  after  the  mosquito^as  been  fef 'thfoocyst^^n be  found  as  a  round  transparent  body  with  strands  of  yellowish 

W^Tr throughout  it,  lying'^in  the  stomach  walfbenra  L the  epithelium,  and  covered  over  by  the  musculo-elastic  layer  of  the 

fncvsted  ""rv  thT. be  well  defined-^'...,  the  ookinete  has  become encysted.    By  this  time  the  chromatin  will  have  divided  into  small IX13.SSGS. 

On  the  third  day  it  will  have  become  from  one-third  to  one-fourth 
larger,  and  the  cyst-wall  will  be  more  distinct,  and  the  imperfect 
segmentation  of  the  protoplasm  around  the  nuclei  can  be  seen 
Ihe  hsemozom  is  seen  gathered  into  Uttle  masses  lying  between  the segments  of  the  cytoplasm,  which  are  the  sporoblasts.  The  first stages  of  the  formation  of  sporozoites  may  also  be  observed 
During  the  fourth  day  the  size  increases  about  a  fourth  and  the 

nuclei  and  their  surrounding  protoplasm  will  have  formed  some 
twenty  to  thirty  sporoblasts,  whose  periphery  will  be  marked  by  a palisade  of  forming  sporozoites. 
Between  the  fourth  and  fifth  day  the  cysts  (50  in  diameter) 

t^l^^^sporozoites  (size  14  /.)  will  be  seen  to  be  projecting  into  the 

After  the  seventh  day  the  oocyst  ruptures,  and  the  sporozoites 
escape  and  find  their  way  to  the  salivary  glands,  in  tlie  cells  of 
which  they  he,  mainly  m  those  of  the  mid  or  poison  gland.  Thus 
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about  tho  tent,,  to  the  twelfth  day  aftet  inf^^^^^^^^^^^^ 

ready  to  spread  the  J-f  ̂''^ '.'^^f/ed  ?hat  Schaudinn  observed 
is  complete.    It  must  be  J™™Mea  ̂ ^^^  penetrates 

S't^r  ."a^r  aTdXS  thaf
  trt^,:pC  and?h^  into  a 

 second 

generation,  is  not  known
. 

Plasmodium  malarise  Laveran
  1881  (Plate  I.). 

synonyms.  -  B—i^^^^^.  G^-ffi  i^Jt"'  «l« n   laveram  var.  quartana  l^aDoe  1094,  i^-  vin-^mo- 

t.^Z  1900,  Tellfa^tTan  eUori89f^^^^^ 

After  the  first  twenty-four  hours  the  para
site  is  found  to  ̂  

larger  and  the  h^mozoin  more  abund
ant    The  granules  01  pig 

meft  ̂^?ll  be  noticed  to  be  gathered  -Vr^eTS^tlndT  if  anv- 
very  dark  in  colour,  and  non-motile.    The  red  f  ^ f^^^'^L 

Ihing  to  become  smaller  and  darke
r.  In  about  sixty  hours  the 

trophozoite  will  have  become  the  ful
l-grown  schizont  which  is  a 

ar?e  round,  pigmented  body  surroun
ded  by  a  rim  belonging  o 

the  corpuscle  During  the  next  twelve 
 hours  its  nucleus  divides  up 

Lto  sX  twelve  nuclli,  around  which  the  cy
toplasm  gamers  wh^^^^ 

the  h^mozoin  is  driven  into  the  centre  and
  the  appearance  o  a 

daisy  is  produced  by  the  central  block  of
  h^emozom  and  the  regular 

arrangement  of  the  merozoites  around  it  (size  6  /x). 

Thfmerozoites  (size  175  /^)  are  now  s6t  free,  a
nd  as  a  rule  many 

of  them  appear  to  be  killed  off,  and  not  to  be 
 able  to  affect  the  red 

cells.  More  rarely  they  go  on  increasing  m  n
umber,  and  recently 

have  been  said  to  cause  death  in  a  case  (Leishman
),  but  a  seveie 

infection  is  not  usual.  j 

The  whole  schizogony  takes  place  in  the  peripheral  
blood,  and 

occupies  seventy-two  hours. 

Sporogony— Gametocvtes  are  very  rarely  seen,  a
nd  only  alter 

the  disease  has  lasted  along  time,  but  Vida  has  recen
tly  described 

all  stages  of  their  development  as  seen  m  the  peripheral  blo
od. 

They  begin  as  small  forms  with  a  central  nucleus  but 
 no  vacuole, 

and  soon  become  pigmented,  the  fully  -  grown  macrogame
tocyte 

being  a  little  larger  than  a  normal  corpuscle.  Its  dark  cytoplas
m  is 

heavily  pigmented,  especially  at  the  periphery,  at  which
  the  nucleus 

is  also  placed.  The  corpuscle  forms  but  a  small  rim  aroun
d  tlie 

parasite.
  

, 

The  microgametocyte  shows  the  usual  structure  already  de
scnbeci, 

but  is  less  pigmented,  and  has  a  clearer  cytoplasm.    The  corpu
scle 

25 



PLATE  I. 

THE  MALARIAL  PARASITES. 

Coloured  by  Leishman's  Stain, 

la— 4a.  Plasmodium  Malaria. 
I  a.  Young  Trophozoite. 
2a.  Older  Trophozoite. 
3a.  Schizont. 
4«-  Sporulation. 

b — 8b.  Plasmodium  Vivax. 
lb.  Young  Trophozoite. 

2b.  Older  Trophozoite,  showing  Amceboid  Movement 3b.  Schizont  with  single  Chromatin  Mass 
4b.  Schizont  with  three  Chromatin  Masses. So.  Sporulation. 
6b.  Young  Sporont. 
7b.  Microgametocyte. 
8b.  Macrogametocyte. 

~4c.  Laverania  Malaria.. 
ic.  Two  Young  Trophozoites. 
2c.  Sporulation. 
3c.  Macrogametocyte. 
4c.  Microgametocyte. 
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is  not  enlarged,  as  in  the  case  tl~gan^^^^^^^^^ 

more  of  it  is  visible  around  the  P^^^l^^^:  f^^^ion  of  the  mosquito 
microgametes  has  been  observ  d^^  but  ̂ ^^^^^^^^^^  ,^  ,he  mosquito 
is  difficult  to  brmg  about,  *ough  tne  aev    p       ̂   charac- 

has  been  traced  by  Bignami     l^^f/.^",^^^^^^  gathered  into  a 
terized  by  the  pigment  which  ̂ /^f  A  ""^^^.^^  p.  ̂ ivax,  but 

clump.  The  cycle  of  developme^^^^^^^  day  S  be  completed  after 
takes  about  eighteen  to  twen^^^^^^^^  temperature  of  about 
infection  in  mosqmtoes  f  ̂̂^^^7.^!^^;^ heat  at  which  the  process 

plaSTt  ttU^^f  
the  completely  developed 

sporozoites  can  be  seen.
 

Plasmodium  danilewskyi  Grassi
  and  Feletti  1890. riasmoiuu  Feletti  1890,  Hcemamceba 

relida  Grassi  and  Feletti    891 .  g^^^Sw  relictum  Sergent  1907-, 

..^ITZ^S^'ir-'X^.^^ly^™'^  
elongated,  darMy  ■  stainmg 

"Se  develop  in  C*, /.(is-...,  C,  "n'SoKftotwo 

have  appeared,  and  even  sporozoites  are  forming         ̂ ^^^^         and  bursts, 

Jd^ao»SeS-V.J^^^^^^ 

?Se«ifa^Sd;^ijiSe
m 

ing  to  Stephens  and  Christophers,  in  either
  the  thoracic  muscles  or 

"'Kact'ol  parasites  have  been  found  in  the  larv.  or  seco
nd  generation  of Culex. 

Plasmodium  kochi  Laveran  1899. 

This  Plasmodium  is  found  in  chimpanzees  S^^^^f^^^'^Zu^^^^^^^ 
Gm.),  and  in  monkeys  in  Africa  and  m  Ceylon  

;  m  the  Matter  it  causes  luness 

and  death.    The  spleen  and  bone-marrow  are  found  
pigmented.    It  is  said 

not  to  be  inoculable. 

Plasmodium  pitheci  Halberstaedter  and  Prowaze
k  1907. 

Found  in  the  ourang-outang  [Simia  satyrus)  and  the  '^hi^iP.an^^^' l^^-lJ^S^ 

the  trophozoites  resenTble  P.  vivax  and  the  gametes  
P.  malancs.  Schuffner  . dots  can  be  seen. 

Plasmodium  inui  Halberstaedter  and  Prowazek  1907. 

In  Macacus  cynomolgus  L.  and  M.  nemestrinus  L     It  is  like  P
  M^^ct 

but  the  hffimozoin  is  in  the  form  of  fine  yellow  granules.
    Merozoites,  twelve 

to  sixteen  in  number.    Schiiffner's  dots  absent. 
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present.  L.     Merozo:tes,  eight  to  thirteen.     Schufiner's  dots 

T„^x^,  .  Plasmodium  bovis  Kolle  1808 

Thisparasite''lT.°'"°"'  "^-.o. 

Fig.  113.-FLASMODIUM  CANis  Castellani  and  Chalmers. 

show's  ShXt's%?tsT"l6^'r^^^^^^^^  ̂ '  T^^^  trophozoite  (the  red  cell dots    7-10,  schizont kotfng^T^oT 
formation  of  the  merozoites.  ^^ages  of  nuclear  division  prior  to  the 

Fig.  ii4.-Pi.ASMODinM  canis  Castellani  an/chalmers. 
I.  Young  gametocyte  ;      Macrogametocyte  ;  3.  Microgametocyte. 

the  schizogony  of  this  parasSraS  Flri  14  tS^^^^  ̂ K''^ 
gametocyte  has  a  small  rounded  nucleus  fnd  th.  J.  ̂̂ "^^^ocytes.    The  macro- 
narrowish  nucleus  extending  across  the  para^l ?e     ̂"^^""'^""^^  ̂ "  elongated 

Plasmodium  equi  Castellani  and  Chalmers  ign 
Found  by  us  in  a  horse  in  Ceylon.    It  closely  resembles  P  ca.is 



LAVERANTA 389 

Plasmodium  brasilianum  Gond
er  and  Gossler  1908. 

Resembles  ~n  quartan  paras.te.  but  found 
 in  BraoHyurus  oal.us  .n 

Brazil.  Plasmodium  vassali  Laveran  1905. 

other  Forms. 

in  Mammals.-P.  m«n««m  Dio
nisi  :898.  in  Myotis  myoiis ; 

 P.  monosoma 

^'^Hr^l^P.  SSn  tZ'U.
 ;  P.  vaugkani^o.y  and  MacNeal  1904.

 
in  Merida  migratoria.  ^nH  TsTeiva  looo  in  Diploglossus  fasciatus  ; 

in  Lizards.-P.  diplogloss^  i^-^^f  °§^f  J'/J^Vin  T'^op*-^"''"^ 
D.  B.  and  P.  tropidun  Aragao  and  

JNeiva  19-9  F 

in  Brazil.  Hj^^ocystidium  Castellani  and  WiUey  1904. nrtjuiuv,,  +v,„op  nf  the  eenus  Plasmodium,  but 

The  characten,  of        8'i°""T„^'l=corftog^^^^  schizogony  is 

liti'l&il^^  feSieTitr
y  ar„t°?e  Ju.on  for™  of  the 

parasites.    Pigment  present. 

Haemocystidum  simondi  Castellani
 

and  Willey  1904. 

This  parasite  found  in  Hemidac- 

tylus  leschenaultii  Gray  in  Ceylon. 

Otlier  species  :  H.  metschnikowi 
Simond  in  Chiirao  indica  Gray  in 
India  ■  H.  mesneli  Bonet  in  Naja 

sp.  (?)  in  West  Africa;  H.  roumei 
Bonet  in  Cinnyxis  belliana  Gray 

in  West  Africa  ;  H.  testudims 

Laveran  in  Testudo  pardalis  in 

South  Africa  ;  H.  najcn  Wenyon  in 

Naja  haje,  and  N.  nigricolhs  in Khartoum. 

Fig.  115. — H^ffiMOCYSTiDiUM  simondi 
Castellani  and  Willey. 

(After  Castellani  and  Willey.) 

Laverania. 

Plasmodidse,  in  which  the  gametocyte  is  dissimilar  from
  the 

schizont,  appearing  in  the  form  of  a  crescent. 

Laverania  malariae  Grassi  and  Feletti  1890  (Plate  I.). 

Synonyms.  —  Hcemamceba  malarice  Laveran  1890,  H.  prcecox 

Grassi  and  Feletti  1890,  H.  laverani  Labbe  1894,  H.  immaculata 

Grassi  and  Feletti  1891,  Plasmodium  malarice  var.  quotidianc
e 

CelH  and  SanfeUce  1890,  P.  prcecox  Doflein  1901,  P.  immaculatum 

Schaudinn  1902,  P.  falciparum  Blanchard  1905,  Hcemomenas  prcecox 

Ross  1899,  Hcemosporidium  undecimance  Lewkowicz  1892,  H.  
sede- 

cimancB  Lewkowicz  1892,  H.  vigesimotertiance  Lewkowicz  1892. 

Hcsmatozoon  falciparum  Welch  1897. 

The  young  trophozoite  begins  as  a  very  small  parasite,  w
hich 

quickly  forms  a  ring,  of  which  the  size  is  only  one-sixth 
 to  one- 

seventh  of  the  diameter  of  the  enclosing  red  cell.    This  quickly 
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peripheral  blood,  a„d  the  se^.Lll?.-.'!.''"'  ■■"«ly 

seen  in  the 

nearly  always  takes  place  in  theTrf+l  J"  "^erozoites  (size  07  ,,) 
or  fifteen  a^e  formed,    mile  tW^STn  n^""''  ̂ ^^^t  to  tS 
tendency  for  the  red  cornusclerfn  v  P^^^^^^s  there  is  a  great 

of  the  vessel  and  hence Tgte  ̂ e  ^he^wall 
tion,  which  produces  the  PernTciousness  nf  .'^'^r  ̂ ^^^^l^' parasite.  pcnuciousness  of  the  fevers  due  to  this 

Differential  Characters 

Character. 

Schizogony 

Young  tropho- zoite 

P.  nialari£e. 

Hasmozoin 

Schizont 

Merozoites  . 

Gametocytes 

Erythrocytes 

Completion  in 
seventy-two hours. 

Young  tropho- 
zoite, smaller 

than    P.  vivax, 
larger    than  L. 
malaricB ;  move- 
nients  rather 
slow;  pseudo- 
podia  not 
marked  or  long. 

Granules  coarse 
sluggish;  peri- 

pherally ar- 
ranged; dark 

brown. 
Smaller   than  red 
corpuscle. 

Six    to  twelve, 
regularly  ar- 

ranged  in  ai 
rosette.  I 

■Resemble  sporonts, but  larger. 
Almost  normal. 

OF  theMalarial  Parasites 

P.  vivax. 

Completion  in forty-eight hours. 

Young  tropho- zoite, large; 
very  actively motile;  long 

pseudopodia. 

L.  malaria;. 

Completion  in forty-eight, 
hours  or  less. 

Young  tropho- zoite, small; 
actively  motile.  [ 

Granules  fine; 
movement 
marked. 

Larger  than  red 
corpuscle. 

Fifteen  to  twenty, 
regularly  ar- ranged. 

Resemble  sporonts, 
but  larger. 

Pale  and' swollen. 

Granules  fine  and 
scanty  ;  often motionless. 

Much  smaller 
than  red  cor- 

puscle. 
Eight  to  fifteen, 
arranged  irre- 
gularly. 

Crescentic  in 
shape. 

Maybe  small  and 
dark. 

compttT''  '^"^'^  '^"^  «°  f-ty-eight  hours  to  be 

The  macrogametocyte  is  characterized  by  its  long  thin  shape, 
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cytoplasm,  and      imp
act  ch™™a.„,  arou

nd  wlnch  the 

hsmozoin  toi-ms  "inf  ™  mass.  ^^^^^^ 

hy^lSL'^ol^Sn^        
mor:  diffused  chr^atin  

and  n.ore  scattered 

has  been  followed,  and  the  ocwy^ »  ̂   ̂  ̂ ^^^  ̂ eing  clear, 
especially  in  niosq"'*»«  °"  i:„m„zoin  gathered  into  a  clump, 

round  paras  tes  with  the  W»f  ;^^™'i°^,\nd  with  considerable 

t^J^^^^
  '^y  -'^'^  °' 

-"On^httth  rsixth  <i^a5;the  e_  ^
^^^^^  is  ™ted^ 

ry"r:;;n™urrpoi
tei  ̂ which  pass  on  the 

following  days  to  the  sa
livary  glands. 

APPENDIX.-SPIR0CH;ETAC
EA  Fantham  1908 

&vnon^ms -Proflagellata   Doflein,  
Spnoschaudinmdce  Samb

on 

x^rs  W^^^^  V^^ir;^ner^^^^^^^^  -row. 

?Kpn^^ .  d^^^^^^^  -^tr  Tht  n^&sistt  5 

^spfffimS^^^  
wlS  are  arranged  transverse  

bars 

-ea»:^S;S^  
^elated  to  the  Binu- 

^etr  ata'a^e  f^JelZ^'^^
^tes  because  of  their 

The  Treponemata       pmea  to  .       ^^^^  nucleus 

Ke^nSrST^^^^  has  yet  been  described,  and 

for  S  .rrrS^the  caSse  of  one  type
  of  relapsing  fever  S.  car^t 

SLtZ  S  duttoni  of  another,  and
  S.  novy^  oi  yet  another,  while 

the  Treponemata  are  the  cause  of  s
yphilis  and  yaws. 

The  Spiroch^tacea  may  be  divide
d  mto  two  famihes  .- 

I  With  undulating  membrane :  Spirochaetid^. 

2.  Without  undulating  membrane:  
Treponemidse. 

SpiROCH,«TiDiE  Ehrenberg  1883. 

Definition.— Spirochaetacea  with  an  undula
ting  membrane.  Body 

may  be  ribbon-shaped  on  transverse  s
ection 

Type  SvQciQS.—SpirochcBta  plicatilis  Ehr
enberg  i833- 

Remarks.-There  is  a  difference  of  opm
ion  as  to  whether  these 

organTsms  ̂re  protozoa  or  bacteria.    
At  first  they  wei-e  umversany 

regarded  as  bacteria,  but  in  1904  Schaudinn  ̂ V^V^r  o^Jhe^^^^^ 

cytozoon  in  the  little  owl  showed  t
hat  this  body,  after  fertihza 
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considered  toTspr^^^^^^  I'^'T  ̂ ^'^^^^  ̂ ^e  time 

probability  all  spL^od.'^S  were  stJ^^^^^^^  ̂ ^^J  - cellular  parasites  In  ino^  howPv;??,l  ̂ ^^/iffhistory  of  intra- 

the  spiroch^Ete  forms  wHrh  h.^T'  ̂   '^'^"'^  ̂   conclusion  that 

were  trypanosomes    Tn  fact  thp    '''''  '^''^'^^P  ̂ ™  ̂-  ̂̂ '^^^^^^^ 

1.  Absence  of  trophonucleus. 
2.  Transverse  division. 
3-  Rapid  multiplication. 
4-  Absence  of  plasmolysis  with  distilled  water 
5-  ̂persistence  of  form  when  acted  upon  bv  heat 0.  Ihe  production  of  active  immunity 

a  bubbfe  o?a""  the  tendency  to  mass  round 

clu^ion'^l'h.%'  ̂ J^'""^^  prolonged  inquiries,  comes  to  the  con- 

spir^cWes^a^i'"".!^]/^'''  f  ̂  ̂̂'^^^"^  ̂ '"^^"^  biologists  that 

Kn   FanthU     ̂ /'t?^^''^^-;'-^-'  ^^^^hin,  Sambon. 

S  oufthat  ?h.  5  Krzysztalowicz  and  Sie
dlecki.  Fantham 

bactSia  are  1        strongest  arguments  in  favour  of  their  being 

I.  Muse  character  of  nucleus  somewhat  hke  Bacillus  butschiln 
-r?  P^^^^ble  occurrence  of  transverse  fission. 

3-  ihe  absence  of  a  typical  kinetonucleus  ; 
while  the  pomts  in  favour  of  their  belonging  to  the  protozoa  are  • 1.  Ihe  possession  of  an  undulating  membrane. 

2.  Ihe  occurrence  of  longitudinal  division  (denied  by  Schellach) 3-  ihe  non-plasmolysis.  ' 
4-  Difficulty  to  find  artificial  media  on  which  they  can  grow 

roZ''fT^li^\^^''^  they  are  protozoa,  and,  further,  that  they  are lelattd  to  the  trypanosomes.  Spu-ochstes  are,  however,  distinctlv 
pecuhar,  particularly  with  regard  to  their  diffuse  nucleus  ;  but tnere  appears  to  be  almost  a  series  from  the  diffuse  nucleus  of  the bacteria  through  the  achromatic  spiral,  with  its  attached  chromo- 

somes of  the  spirochastes,  to  the  condensed  nucleus  of  the  higher 
protozoa.  Schellach  derives  them  phylogeneticaUy  from  the  oscilla- tory cyanophees  genus  SpiruUna. 
Morphology.— Spirochastes  vary  much  in  size,  from  Spiroschau- 

dtnma  recurrentis,  which  is  8  //.  in  length,  to  Cnstispira  balbianii 
which  may  be  150  /x  in  length  and  2  to  3  in  thickness.  The  type 
species  bpirochcBta  plicatili$  was  found  in  muddy  water  by  Ehren- 
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bere  in  1833,  and  was  said  by  Scha

udmn  m  1905  to  possess  an 

nncfukting  membrane.  Sambon,  h
owever,  considers  that  this  so- 

Sed  tyJf-sTecies  is  quite  different  
from  5.  recunenUs,  and  should  be 

7 

Fig.  116. — Spirochetes. 

I,  Cristispira  anodonta,  showing  the  undulating  membrane  and  chromatic 
bars  (after  Fantham,  Quarterly  Journal  of  Microscopical  Science)  ;  2,  C. 

balbianii,  showing  fibrillse  in  undulating  membrane  (after  Fantham)  ;  3-7, 
Spiroschaudinnia  duttoni  (after  Breinl,  Annals  of  Tropical  Medicine  and  Para- 

sitology) ;  4,  shows  the  uncoloured  transverse  band  ;  5.  longitudinal  division  ; 
6,  possible  male  and  female  forms  ;  7,  encystment. 
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Fvpef  are  r^f/Zc^^  ̂ JT^  therefrom.  The  most  carefully  studied r?c?  2  ̂'''^j'P'''''  balbtann  Certes  1882,  found  in  oysters  and 
Cn  tnpim  anodontcB  Keysselitz  1906  emended  Schellach  iqoq  both  of 

t  e'f23d ''t^^^         ̂ "^^^^^^      ̂ ^^^ham  wh'os'eS? ill         followed    These  organisms  are  long,  wavy  and  thread^ 

ectllTs7  whth^-  '^'"P^^r'  "^^^^  Sifferen^tiated  into  an 
o?s  merbrrne  fi  ̂̂ "^^f  ̂ y/^^yerted  into  a  thin,  flexible,  chitin- 
snLm.  o  '  periplast.  This  is  continued  laterally  into  a 

a?  aniyXf^  membrane,  the  crista,  containing  longitudinally 

chrSin     Thfl  having  a  thickened  border  composed  of 

DrhidD.   .n7     ̂«"&^t^dmal  fibrilte  are  composed  of  eight  to  nine 

and  a?e  cXh  "T"'"''''  ̂ ^^^^^ary  fibrilte,  which  are  contractile, 

o?  crista  wtvh  H    ̂y<^fe^^fib^ll^  '  (Fig.  116).    The  membrane 
which  sVl^H  "l^^kedly  undulate,  helps  in  locomotion 
wh  ch  IS  rapid,  and  takes  place  by  a  wave-hke  fiejion  of  the  body which  causes  forward  movement,  and  a  corkscrew  motion,  produced 

Its  wav  t^hl-n  .Tfh^^.^      membrane  enabling  the  parasitic  to  bore Its  way  thiough  the  debris  amidst  which  it  may  be  living    A  spiro  - 
chete can  move  backwards  or  forwards  indifferently  ̂  

contain?.  d?it'f     slightly  more  granular  than  the  ectoplasm,  and 

fil^nfpnf  iSu^  """fT'  "^^'^^  "^PP^^^"  ̂ o^^i^t  of  an  Achromatic niament  with  bars  of  chromatin. 

^rJnnflf^i°"  this  nucleus  there  is  a  dot  of  chromatin  (basal 
gianules)  at  each  end  of  the  periplast  in  C.  balbianii,  and  only  at  one 
end  m  C  anodontcB  ;  in  the  latter  a  short,  stiff  process  of  periplast 

flagdluL  ̂ ^^^^      considered  by  some  observers  to  be  a 

Reproduction  takes  place  by  both  longitudinal  and  transverse 
divisions  ;  it  has  been  described  by  Fantham  and  Porter  in  C.  ana- 
dont^  Keysselitz  1906  and  C.  balbianii.  The  basal  granule  first 
divides,  and  then  the  membrane,  followed  by  the  cytoplasm  as 
far  as  one  end,  which  does  not  divide  at  once,  but  later,  thus  com- 

pleting the  act  of  asexual  reproduction. 
Dobell  gives  a  very  diflferent  description  of  C.  anodontm,  which  he  states  has a  chambered  structure,  and  divides  only  by  transverse  division. 
Bosanquet  has  observed  the  formation  of  coccoid  bodies  in  Cristi- 

spira  analogous  to  those  presently  to  be  described  in  Spiroschau- dmnia. 

Classification. — The  following  genera  are  recognized  :— 
Spirochceta  Ehrenberg  sensu  stricto. 
Cristispira  Gross  1910. 
Saprospira  Gross  igii. 
Pseudospira  Dobell  1912. 
Spiroschaudinnia  Sambon  1907. 

But  it  is  only  the  last  genus  which  contains  the  forms  of  importance in  tropical  medicine. 

Cristispira  balbianii  Certes  1882. 

This  spirochaete  is  found  in  the  crystalline  style  of  oysters.    The  oysters 
are  apparently  affected  ;  at  all  events,  they  are  poorly  developed.    It  has  a 
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been  descnbed.        ^^.^^.^^.^^  ̂ „„^„nt^  Keysselitz  1906.   ̂   ̂̂̂ ^^^^^^  ̂^^^^ 

S.  anodonU  was  f°"'?^\\'^^;^^°f  ̂ '^ijg^^^^  1908. 
Keysselitz  in  1906,  and  m  that  01  ̂ .  

oy^n  y 

^  Q    T^TTTTnNI    SHOWING  CHROMATIN  GRAN
ULES, 

V,  ,  in  breadth  with  pointed  ends  and  a  spira
lly 

SpirosChaudlnnia  Sambon  1907.
 

Spirochajtida:  parasitic  in  the 
 blood  and  tissues  of  vertebra

tes 

^"Rima^kT'Sts'irwe'tSl^^^^  would  happen,  is 
 now 

recog^ed      mS>y'auThorities.  
and  therefore  we  adopt  rt,  though 

we  had  hesitated  to  do  so  m 

the  previous  edition. 

Type  Species.  —  Spirosch
au- 

dinnia  recurrmtis  Lebert  1874. 

Morphology.— This  has  been 

most    carefully    studied  by 

Fantham  in    S.  recurrentis, 

S.  duttoni,  and  S.  marchouxi, 

and  he  finds  that  they  have 

long,  narrow  bodies,  bent  into 

many  spiral  coils,  enclosed  in 

a  firm  periplast,  with  a  very 

tenuous  membrane,  which  is 

often  invisible.  The  nucleus 

consists  of  granules  of  chrom- 
atin distributed  along  the 

body. 

Life  -  History.  —  Multiplica- 

tion can  take  place  by  longi- 
tudinal and  by  transverse 

division,  and  also  by  multiple 

transverse   fission,  in  which 

case  the  protoplasm  concen-    ^^^^  „8 -Ltfe-Cycle  of  Spiroschau- 
trates  around  the  chromatm        ■  ̂ ^^^^^^  marchouxi  Nuttall. 
masses,  giving  rise  to  a  number        .^^^^^  Hindle  from  the  Journal  of 
of  round  or  oval  granules,  pro-  parasitology.) 
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bably  the  same  as  the  infective  granules  of  Balfour  which  are  known 

L'Tn'tSn^rranr'n  P^^^P^-^^^  sheath  when'n 
LUC  internal  organs.    These  infective  granules  enter  thp  r^H  r«Uc 
and  d,vKle  ,nto  a  number  of  mero,,oitef,  which  eJJape  fromthe  red 

Fig.  119— Schizogony  of  Spiroschaudinnia  marchouxi. 
(After  Sambon.) 

cell  and  enter  the  hquor  sanguinis  ;  but  their  further  development 
IS  unknown,  though  it  is  possible  that  they  become  spirochaetes 

The  hfe-history  in  the  invertebrate  has  been  traced  by  Leishman tor  5.  duttoni  in  the  tick  Ornithodoros  mouhata,  and  his  account  has 
been  confirmed  by  Balfour,  Hindle,  Blanc,  Fantham,  and  others 

Fig.  121. — Chromatin  Granules  in 
THE    MaLPIGHIAN    TuBULE    OF  A 
Tick  Six  Days  after  Infective 
Feed  (x  1,000). 

(From  a  microphotograph  by  Sir William  Leishman.) 

Fig.  120. — Development  of  S. 
DUTTONI  (x  1,000). 

The  small  dots  are  chromatin  bodies 
and  the  large  granules  are  digested 
blood,  while  the  pale  outlines  are 
.spiiocheetes  in  the  contents  of  the 
intestinal  sac  of  a  tick  two  days  after 
an  infective  feed.  (From  a  micro- 
photograph  by  Sir  WiUiam  Leish- man.) 

The  Spiroschaudinnice,  on  entering  the  tick,  penetrate  the  gut 
wall,  and  on  reaching  the  body  cavity  divide  by  multiple  transverse 
fission  into  minute  ovoid  or  rod-like  bodies,  which  reach  the  ovary and  become  incorporated  with  some  of  the  ova.  In  this  situation 
they  are  not  often  infective.  When  laid,  the  egg  only  contains  a 
few  ovoid  bodies,  but  in  three  to  five  days'  incubation,  when  the 
Malpighian  tubes  have  begun  to  develop,  ovoid  and  more  elongate 
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iv,^^^;n     Tn       to  seven  days'  incubation  these 

Some  of  the^S/)^VosJ.a..^mnz^,  on  e
ntering  the  tick,  P^ss  mto  the 

cells  by  way  of  the  ahmentary  
canal  and  undergo  multiple  tr

ans- 

ve  e  division,  while  others  may  Hve  for  ̂ ^^-^l^^^^^'l^^^  i„ 
Cultivation.— Noguchi  has  successfully  culti

vated  S.  ̂ ^^^^^^ 

Sterne  asci?i^  or  hydrocele  fluid,  to  
which  a  piece  of  fresh  rabbit  s 

Fig.  122. — Granules  IN  an  Infected 
Egg. 

(From  a  microphotograph  by  Sir 
William  Leishman.) 

Fig.  123. — Masses  of  Granules  in 
Malpighian  Tubule  of  a  Young 
Unfed  Nymph  (x  1,000). 

(From  a  microphotograph  by  Sir William  Leishman.) 

kidney  has  been  added.  For  inoculation  of  this  medium  he  uses  a 

few  drops  of  the  citrated  heart  blood  from  a  mouse  forty-eight  to 
seventy- two  hours  after  infection. 

At  a  temperature  of  37°  C.  the  maximum  growth  is  found  about 

the  eighth  to  ninth  day,  after  which  disintegration  sets  in,  resulting 

in  total  disappearance  about  the  fifteenth  day.  Subcultures  are 

best  made  from  the  fourth  to  the  ninth  day,  but  after  that  date 

the  virulence  diminishes.  The  subcultures  do  not  lose  their  viru- 
lence even  after  the  ninth  passage. 

He  has  also  cultivated  in  this  way  S.  recurrentis  Lebert  1874, 

when  the  maximum  growth  occurs  on  the  seventh  day  ;  S .  rossii 

Nuttall  1905,  with  a  maximum  on  the  ninth  day  ;  and  S.  novyt, 

which  is  the  most  difficult,  with  a  maximum  on  the  seventh  day. 
S.  machouxi  has  also  been  cultivated. 
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amUi'cf^'~^^^  S?!>*>oscAw(^wwz^8  are  spread  by  the  agency  of  ticks 
Method  of  Infection.— The  S^zVoscAaj^t^iW^  infect  the  ova  of  the tick,  and  so  pass  into  the  second  generation,  from  which  thev escape  in  the  fceces  and  enter  the  wolnds  mad^  by  the  tick  wheX It  bites,  and  so  infect  the  vertebrate  host.    Whether  the  same 
tT.  ^  P^^^^  1°^^^  known  but the  method  of  infection  ,s  thought  to  be  due  to  the  irritation  of  the 
louse-bite  causing  the  vertebrate  host  to  scratch,  and  thus  to  crush the  louse  ancl  at  the  same  time  to  cause  abrasions  of  the  host's 
own  skin.  1  he  Sprroschaudinnice,  escaping  from  the  crushed  louse 
enter  the  vertebrate  host  through  the  abrasions  caused  by  the scratches.  Both  these  are  contaminative  methods  of  infection 
it  is  beheved  that  Spiroschaudinnia  in  the  vertebrate  can  pass 
from  the  mother  via  the  placenta  to  the  foetus,  thus  giving  rise  to an  hereditary  method  of  infection,  in  contradistinction  to  the  con- taminative methods  mentioned  above. 

Spiroschaudinnia  recurrentis  Lebert  1874. 

S'ljiionyms—Spirochceta  recurrentis  Lebert  1874,  S  obermeveri Cohn  1875. 

This  spirochcete  was  discovered  by  Obermeyer  in  cases  of  relapsing 
fever  in  Berlin.  

^  ° 

Morphology —It  exists  in  the  blood  in  short  and  long  forms 
The  short  forms,  which  are  from  7  to  9     in  length,  are  probably early  stages.    The  long  forms, 

16  to  19  fj.,  result  from  multi- 
pHcation  or  agglutination.  The 
latter  condition  in  a  hyper- 

immune blood  may  lead  to 
forms  18  to  100  fi  in  length, 
brought  about  by  agglutina- 

tion of  two  or  more  cells  end 

Fig.    124. — Spiroschaudinnia   recur-    to  end.    The  width  is  o-'?^  u 
RENTis  Lebert,  with  Outline  of    The  number  of  spirals  in  the 
Red  Corpuscle  eor  Comparison.      ̂ ^^^^  ̂ ^.^^^^^  considered to  be  one  cell,  is  two  to  three. 

The  short  form  is  said  by  Novy  and  Knapp  to  have  a  long  flagel- 
lum  at  one  end,  while  the  other  has  a  faint  appendage.  The 
presence  of  flagella  in  this  as  well  as  in  other  spirochaetes  is  denied 
by  Nuttall. 

Life-History. — This  spirochsete  is  pathogenic  to  man,  monkeys, 
rats,  and  mice  ;  but  these  latter  have  to  be  infected  from  a  monkey. 
Rabbits  or  guinea-pigs  are  not  susceptible.  It  is  found  in  the 
peripheral  blood  during  the  attacks  and  relapses,  but  not  in  the 
intermission,  unless  occasionally  after  very  protracted  search.  It  can 
also  live  in  the  bed-bug — CUnocoris  lectularius — ^for  some  days,  and 
Nuttall  has  succeeded  on  one  occasion  in  transmitting  S.  recurrentis 
from  mouse  to  mouse  by  the  bites  of  the  same  bug.  Positive 



SPIROSCHAUDINNIA  DUTTO
NI  309 

.-esults  have  also  been  obtained  
by  Sikul  in  Odessa.  Some  autho

rities 

Spiroschaudinnia  duttoni  Novy  
and  Knapp  1906. 

Synonyms.-Spinllum  duttoni  N
ovy  and  Knapp  1906,  Sp^ro- 

^'th^t^fr^chltlsX'cause^ 

length  is  variously  described  ;  thus
  Novy  and 

K^app  say  tLt  the  yolng  forms
  are  16     in  length,  while  Breml

 

ndTinghorn  make  in  length  and  0-45  /J  m  -d  h  wh^^^ 

fuUv  erown  The  number  of  spirals
  varies  from  two  to  three  to 

e^ht  to  t^n  with  a  width  of  2-2  ̂ .  The  parasite  is  ribbon-shaped 

on  transverse  section,  and  though  it  is
  often  m  spirals,  may  be 

simolv  waved.    The  two  ends  are  pointe
d. 

The^cTntral  core  is  seen  to  consist  of  Hghter
  and  darker  portions 

which  correspond  to  the  chromatic  and 
 the  achromatic  portions  of 

The  nucleus.   The  chromatic  portion  can 
 break  up  into  granules, 

when  the  parasites  begin  to  disappear  
from  the  circulation 

The  periplast  is  well  marked,  but  there  is 
 great  doubt  as  to  the 

presence  of  an  undulating  membrane.  
Breml,  who  has  studied 

the  subject  carefully,  could  not  defimtely 
 define  one  but  Dutton 

and  Todd  have  seen  it  in  blood  taken  directly
  from  the  circulation 

in  man  or  animals,  or  from  the  gut  of  Ornitho
doros  moubata.  A 

small  uncoloured  transverse  band  is  often  to  be  se
en  m  specimens 

stained  by  Giemsa  lying  across  the  parasite, 
 about  one-third  its 

length  from  one  end.  <■    ̂   „„j 

Life-History.— Reproduction  can  take  place  by  longitud
inal  and 

transverse  division.  In  the  former  the  parasite  thickens
  and  then 

divides  from  one  end,  while  in  the  latter  the  parasite  incr
eases  m 

length  and  divides  in  the  middle.  Some  authors  deny  th
e  occur- 

rence of  transverse  division,  but  this  is  untenable  after  Fantham
 

and  Porter's  experiments.  i_   •,  r 
There  is,  however,  another  and  but  little  known  method  of  repr

o- 

duction, which  appears  to  be  analogous  to  spore-formation. 

Just  before  the  crisis,  when  the  blood  is  swarming  with  parasites, 

they  can  be  seen,  according  to  Breinl,  in  the  spleen  and  bone-marrow,
 

and  more  rarely  in  the  hver,  coiling  themselves  up,  and  either  show- 

ing a  swollen  appearance,  or  becoming  thinner  and  rolling  themselves 

into  more  and  more  complicated  skein-like  forms,  which  may  be 

engulfed  by  phagocytes  in  the  spleen,  but  in  other  organs  become 

more  regular  and  surrounded  by  a  thin  cyst-wall,  the  interior  of 

which  is  filled  with  faintly  blue-staining  plasma. 

In  this  cyst  the  parasite  becomes  more  and  more  indistinct,  and 

at  a  later  stage  small  red  granules  are  to  be  seen,  which  are  thought 
to  be  the  cause  of  the  infection  in  the  blood  when  filtered  through 
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 ^     -J  diwiu/r,(j^ 

a  Pasteur-Chamberland  filter  Th^r^f^ 

investigations  by  BreinI  the  "life  SI  '  f  T^^^ng  to  the  latest 
we  1-defined  stages  in  th^  vertebrate    7  t  '^c  P^'"^^^^  ̂ '^^  two 
in  the  liquor  sanguinis  in  itl  tvnipn]  f"  *    /'"'^  free 
cell,  and,  becoming  coTled  its  cK^w  T  '           ̂ ^^^^^     enters  a 

granules,  each  of  Wlf  ik  g^h  ™  ^^^o  a  number  of 
The  stage  in  the  hquor  saSnis  ̂ ".  f  T"^  spirochete. 

by  fecal  infectfon  of  t^blt^S^  -"-Is 
Leishman  has  demonstrated  that  when  9  ̂r-^'^'^''  moubaia. 
tinal  sac  of  the  tick  it  loses  its  mo^ffv  tl'^*  ""^"'^  i^^es- 
ance,  and  chromatic  masses  esca^P^n  7.^1  ̂^^^^cteristic  appear- 
form  of  small  rods  or  funded  boStf  ̂ ^e  h^^^en  of  the  gut  i^  the 

multiply  and  pass  intoThe  cdls  ofThe'S^^^  micrococci.  These 
into  the  immature  eggs  in  the  ovarv  P'^^'t"  also 

all  the  stages  of  the  ee^  rntrthP^'./uT 'f"  through 
bodies  lyini  in  the  Luf  o  the  M.l  i."  ̂'""K^^  '"^^^^  chromatin 

are  voided  with  the  fice=  and  ZlF^t^^^l  ̂ "^Y^"'  ̂ hese  bodies 
entering  the  wound  produced  bwh  ?f  ̂̂ ^k  feeds  are  capable  of 
fecting  the  host.  P^^^^^^^  the  bite,  and  in  this  manner  in- 

Moiled  altngTsl^h^e^^^^^  ̂   T^J-^  time-according  to 
not  merely  tLough  the  l^s  ̂ n^T^^^  be  pafsed 
been  demonstrated  by  D^ttoS  Todd  ̂ ^'T"'^°"  ̂ ^^^s,  as  has 
also   according  to  Moller  into  the       ̂             -^"^  ^ut 

rell;inltvl7:~^^  "  West  African  and  Colombian 

T],-  c  •     ̂^P^^osehaudinnia  rossii  Nuttall  iqoS 

rea^c?Sn'Thtlh  ̂ omSoritles  °"  '^Z^^^^^^^'  ̂ ^^^^^^ duiloni.     It  is  tL  c^iL  of  F?    f  identical  with  S. 

conveyed  by  ^^^^P^^"^  . 

Spiroschaudinnia  novyi  Schellach  1907 

accTSTatrXy^^^SL^^  w^ile  investigating  an 
serum  of  the  patient  a?^nt  n^fl  relapsmg  fever,  found  that  the 

a  case  of  relapslnrfevef  ̂   ̂  ̂P^^°^f  te  found  by  Novy  in 

showed  no  suc^^XTov^^trsTro^^^^^^  di  uti,  f  i  in  100,  U 
Moreover,  it  gave  Pfeif¥e7s  rettS  k^"^*"^  °  European  disease, 

in  experimentally  iXted  mk^  SchXi^'r'"-^°^^^ 

tio^s"Sf/{£[;L^y       r  H^Me^S 

0^  f^.    ne  gives  tne  dimensions  for  the 
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4-   oc  Tn  +n  90  u  with  eight  to  ten  undulations  and  a
 

fndl'ii  af  .4  .  at  the  most,  with  e^ht 

en  undulations  and  a  thickness  of  0-45 
    ;  which  appear  to  be 

!i-^flLn+  frnm  Novv's  table  given  under  S.  carten. 

The  fpTo"^^         to  haSe  grea
t  flexibihty  and  activity 

ofT^oveCt     One  end  has  a  fihform  
prolongation  about  5  ̂  

tSh  whUe  the  other  is  merely  poi
nted.    No  undulating  rnem- 

brane  could  be  differentiated;  but  he  s
tates  that  he  was  able  to 

demon  trate  lateral  cilia,  which  he  cons
iders  to  be  artificial ;  but 

?his  in  our  opinion,  is  highly  suggestive  
of  the  presence  of  an 

undulating  membrane.    Coloured  granule
s  could  be  made  out 

when  St JiSed  by  Giemsa.    Reproduction  
was  usually  by  transverse 

"^'Snistory.-The  spirochsetes  are  found  in  the  blood  during 

the  attacks  of  fever,  aSd  equally  distributed  
m  the  organs  m  the 

^TnSation.— It  can  be  inoculated  into  monkeys,  but
  small  rodents 

are  especially  susceptible.  Subinoculations  
can  be  made  from 

monkey  to  monkey  and  from  mouse  to  mouse.  _  -.t, 

Immunity.— Serum  of  animals  immunized  for 
 S.  novyi  is  without 

e&ectnvon  S.  recurrentis,  S.  duttoni,  ov  S.  
carten. 

Cultivation.— It  has  been  cultivated  by  Noguch
i  as  mentioned 

3,boVG 

Pathogenicity.— It  is  the  cause  of  North  Ame
rican  relapsing 

fever. 

Spiroschaudinnia  carteri  Manson  1907. 

S  carteri  has  a  minimal  length  of  12  i^,  with  open 
 flexures.  It  is 

thinner  than  S.  novyi.  and  it  is  not  agglutinated  by
  seruni  of  animals 

immunized  against  S.  novyi.  It  can  be  inoculat
ed  into  monkeys 

and  with  difficulty  into  mice,  and  can  be  subinoculated
  from  monkey 

to  monkey  or  mouse  to  mouse. 

Novy  and  Knapp  give  the  following  differences  b
etween  S .  carteri, 

S.  duttoni,  and  S.  novyi  : — 

Character. Spiroschaudinnia novyi. Spiroschaudinnia duttoni. spiroschaudinnia carteri. 

Length  of  simple  cell 
Length  of  double  cell 
Width  
Number  of  turns  in  a  single 
cell  

Distance  between  the  turns 
Movement 
Number  in  peripheral  blood 

8  ii 
16-20  yU. 
0-25  IX 2-3  M 

I'S  A* 

Vigorous 

1  Many 
1 

16  IX 

30  M 
0'2  IL 

2-5 

4-5 
Little 
Few 

1 

8  It. 
16-20  At 

0'2  IX 2-3 
2-3 

Many 

According  to  Strong's  experiments,  rats  immunized  against  5.  recurrentts 

and  S.  novyi  are  immune  to  S.  carten.  He  therefore  believes  these  three strains  to  be  closely  allied,  if  not  identical, 
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They  can  also  be  distinguished  by  agglutination,  immunization 
tests,  by  Pfeiffer's  reaction,  and  by  certain  animals  being  suscep- tible to  some  species  and  not  to  others.  Mackie  has  suggested  that 
S.  carieri  may  be  transmitted  by  a  pediculus.  It  is  the  cause  of 
Asiatic  relapsing  fever. 

Spiroschaudinnia  schaudinni  Prowazek  1907. 

This  is  a  very  active  motile  spirochaete  10  to  20  /jl  in  length, 
with  a  well-marked  undulating  membrane  and  one  rather  short 
fiagellum.  Male  and  female  forms  can  be  seen,  according  to 
Prowazek.  Division  is  longitudinal.  It  is,  according  to  Prowazek, 
the  cause  of  ulcus  tropicum,  and  is  possibly  transmitted  by  a  leech. 

Spiroschaudinnia  vincenti  R.  Blanchard  1906. 

This  spirochsete  is  12  to  25  (jl  in  length,  tapering  at  both  ends, 
and  possessing  comparatively  few  elongated  spirals. 

It  is  often  associated  with  the  so-called  fusiform  bacilh,  and  is 
considered  to  be  the  cause  of  Angina  Vincenti.  Some  authors 
believe  that  the  same  spirochaete  is  found  in  hospital  phagedaena, 
in  noma,  and  in  ulcus  tropicum. 

Spiroschaudinnia  aboriginalis  Cleland  1909. 

This  spirochaete  was  found  by  Wise  in  British  Guiana  in  1906, 
and  by  Cleland  in  West  Australia  in  igog  in  cases  of  granuloma 
inguinale.  Its  length  is  6  to  18  [j.,  and  it  possesses  but  few  coils, 
which  vary  in  depth.  The  extremities,  according  to  Cleland,  are 
blunt.  Similar  spirochsetes  have  been  found  by  Wise  and  others 
in  a  peculiar  granulomatous  affection,  which  attacks  the  genital 
organs  of  dogs  and  bitches.  It  is  believed  at  the  present  time  that 
this  Spiroschaudinnia  is  not  the  cause  of  granuloma  inguinale,  but 
merely  a  saprophyte. 

Spiroschaudinnia  bronchialis  Castellani  1907. 

This  parasite  was  found  by  Castellani  in  cases  of  bronchitis  in 

Ceylon.  The  name  probably  includes  several  varieties  of  spiro- 
chsetes. The  commonest  form  is  7  to  15  in  length,  and  delicate 

in  appearance,  and  shows  a  variable  number  of  coils,  and  often 
tapers  at  both  ends. 

Thick  and  extremely  delicate  forms  can  also  be  seen. 

Spiroschaudinnia  berbera  Sergent  and  Foley  1910. 

Spiroschaudinnia  with  minimal  length  of  12  and  irregular  open 
spirals  or  flexures.  It  can  be  inoculated  into  monkeys  {Macacus 

cynocephalus)  and  with  difficulty  into  rats  and  mice.  Subinocula- 
tions  can  be  made  with  difficulty  from  rat  to  rat  and  from  mouse 
to  mouse.   The  immune  serum. is  without  effect  upon  S.  recurreniis. 
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.;iri  mfprtion  in  animals,  but  a  severe  one  in
  man, 

It  produces  a  n   dmfe^^^^^^^^^  possibly  Egyptian 

Xin^fe^^^^^  it  is  spread  by  the  agency  of  h
ce. 

Spiroschaudinnia  macaci  Caste
llani  and  Chalmers  1910. 

Qvnnnvm  —SUtochceta  macaci  Castel
lani  and  Chalmers  1910. 

Tht  sphochJte  wis  found  by  us 
 in  monkeys  in  Ceylon  m  1906. 

In  length  it  measures  about  12  /x, 
 and   

closely  resembles  S.  carteri  Mans
on  1907. 

It  can  be  easily  inoculated  from
  monkey 

to  monkey.  Spirochsetes  which
  may  be 

of  a  different  species  have  also  
been  found 

by  Leishman,  Balfour,  and  recent
ly  by 

Plimmer  in  Cercopithecus  sebce  fr
om  bierra 

Leone. 

Spiroschaudinnia  phagedenis  Noguc
hi 

1912. 

Noguchi  discovered  this  spirochsete  
in 

an  indurated  and  ulcerated  swelling  of 

the  labium  which  had  lasted  ten  days. 

It  has  been  cultivated  on  ascitic  agar 

medium,  and  is  a  strict  anaerobe.  Length 

varies  from  4  to  30  /x,  and  the  curves  from 

I  to  8  while  young  forms  maybe  quite 

straight.  Inoculated  into  monkeys  and 

rabbits  it  causes  transient  inflammation. 

Spiroschaudinnia  Species  (?). 

Dr  E  Black  has  found  spirochaetes  in  the  vomit  of  cases  of  Belya
n 

do  Spew  (Queensland)  and  grass  sickness  (Western  Au
straha), 

which  he  believes  are  the  cause  of  the  malady  (see  p.  1322). 

Spiroschaudinnia  anserina  SaccharofE  1891. 

Found  in  enormous  numbers  in  the  blood  of  geese  in  the  Caucasus  and 

Tunis     It  causes  fever,  diarrhoea,  tenderness  of  the  feet,  and  death  in  about 

a  week,  the  mortality  being  80  per  cent.    It  can  be  inoculated  into  other 
geese. 

Spiroschaudinnia  marchouxi  Nuttall  1904. 

Synonym. — Spirochcsta  gallinarum      B\a.nch3.Td  igos- 

This  spirochete,  which  has  been  discovered  by  Marchoux  and  Sahmbeni,  and 

studied  by  Balfour,  is  about  10  to  20  ai  in  length,  causes  disease  in  fowls  in  many 

countries— e.g.,  Brazil,  the  Sudan,  Egypt,  and  Tunisia.  The  symptoms  are 
fever,  diarrhoea,  anaemia,  somnolence,  convulsions,  and  death  in  four  to  five 

days,  or  in  chronic  cases  cachexia  and  death  in  fourteen  days.  As  first 
observed  by  Sambon,  it  appears  to  enter  the  red  corpuscle,  and  to  break  up 
within  it  in  a  way  which  reminds  one  of  the  description  already  given  for 

S.  duttoni.  Balfour  has  made  an  important  investigation  on  granules  spread- 
ing and  the  infective  granules.  It  is  spread  by  Argas  persicus  and  other 

Argasidae,  as  Fulleborn  has  shown  with  Ornithodoros  moubata.     Balfour  has 

Fig.  125. — Spirochetes  in 
THE  Blood  of  Cerco- 

pithecus Sebeus  from 
Sierra  Leone  (x  1,000). 

(From  a  microphotograph 
by  H.  G.  Plimmer.) 
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made  the  important  observation  that  in  the  infected  ticks  chromatin  granules 
are  present  as  described  by  Leishman  in  S.  dutloni  ̂ "'^o^'i^n  granules Recent  researches  by  Balfour  tend  to  show  that  the  Sudan  strain  is  a separate  species  :  S.  granulosa  Balfour,  1910.  Aragao  lias  attempted  to 
obtain  a  serum  and  a  vaccine  with  a  certain  degree  of  success.  ̂ ^^^^^^^"^  ̂ " 

Spiroschaudinnia  neveuxii  Brumpt  1909. 
Brumpt   describes   this   spirochete  as   morphologically  identical  with 5  marchou.xt,  but  cross  immunization  shows  that  the  two  species  are  difierTnt 

PerllS^  spiroehajtosis  in  Senegal,  and  is  spread  by^.^J. 
Spiroschaudinnia  theileri  Laveran  1904. 

This  spirochete,  discovered  by  Theiler  in  1902,  is  found  in  cattle  in  Africa about  Pretoria,  in  the  Cameroons,  and  in  East  Africa.    The  symptoms  are  not clear,  as  Babesia  has  also  been  seen  in  the  same  animals.    It  is  spread  bv Margaropus  decoloratus,  the  blue  tick.  ^ 

Spiroschaudinnia  ovina  R.  Blanchard  1906. 
This  spirochsete  may  be  the  same  as  S.  theileri.    It  was  found  by  Marfoglio 

and  Carpano  m  sheep  in  Erythraea,  on  the  Red  Sea,  and  by  Theiler  in  the JL  r3,IlSV3,cLl. 

Spiroschaudinnia  equi  Novy  and  Knapp  1906. 
Found  by  Theiler  in  the  Transvaal,  and  by  Martin  in  French  Guinea  and may  be  the  same  as  5.  theileri. 
Other  Spirochaetes. — 5.  vespertilionis  Novy  and  Knapp,  found  by  Nicolle and  Contine  in  1905,  in  Vespertilio  kuhli. 
S.  pseudopallida  Mulzer  1905  in  ulcerating  carcinomata. 
S.  largyrata  Werner  1909  in  the  alimentary  canal  of  man. 
S.  stenogyrata  Werner  1909  in  the  alimentary  canal  of  man. 
S.  gracilis  Levaditi  and  Stanesco  1909,  very  like  T.  pallidum. S.  hachaizcB  Kcwalski,  found  in  cholera  motions. 
5.  cuticis  JafFe  1907,  found  in  the  gut  and  Malpighian  tubules  of  Culex 

pipiens  and  the  larva  of  Anopheles  maculipennis. 
S.  muris  Wenyon  and  5.  laverani  Breinl  and  Kinghorn,  in  mice. 
S.  refringens  Schaudinn  1905,  associated  with  Treponema  pallidum  in 

syphilis. 
S.  acuminata  Castellani  and  5.  obtusa  Castellani,  in  the  open  sores  of  yaws. 
S.  subtilis  Castellani  1910,  found  in  scrapings  from  the  oral  mucosa  and in  the  intestinal  contents. 

S.  bufonis  Dobell  1908,  found  in  the  rectum  of  a  frog. 
S.  glossines  Novy  and  Knapp  1906,  in  the  stomach  of  tsetse-flies. 
S.  microgyrata  Gaylord  and  Calkins  1907,  in  cancer  of  the  breast  in  mice. 
S.  balanitidis  Hoffmann  and  Prowazek  1906,  found  by  Hoffmann  and Prowazek  in  balanitis. 
S.  lutrcE  Prowazek  1907,  found  by  Prowazek  in  the  otter. 
Other  spirochaetes  not  as  yet  determined  have  been  found  in  dysentery 

(Le  Dantec,  Toussaint,  Simonin),  in  suppurative  conditions  (Mutzer),  in  the 
bone-marrow  in  a  case  of  profound  anaemia  (Moritz)  in  Psoriasis  (Prowazek). 
Sambon  has  found  spirochaetes  in  scrapings  from  gastric  ulcers  in  a  fox. 

Various  spirochaetes  have  also  been  observed  in  the  stomach  of  normal  cats, 
dogs,  and  rats  (Bizzozzero,  Salomon),  in  the  intestinal  ulcers  of  dogs  and 
monkeys  affected  with  trypanosomiasis  (Balfour),  in  the  intestine  of  normal 
mice  (Wenyon)  and  birds  (Kent). 

Treponemid^  Schaudinn  1905. 

Definition.  —  Spirochaetacea  with  a  minute  thread-Hke  body 
twisted  into  numerous  fine  coils,  with  pointed  tapering  extremities. 

The  body  is  cyhndrical  on  section,  and  not  flattened,  and  the  spirals 
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r.v^fnrTnpd     There  is  no  undulating  m

embrane.  Trans- 

t^^an'd  Cgttudinaldivkn  have  
been  ob&,ved,  the  latter  type 

being  the  only  one  found  m  cu
ltures. 

ClassiHcation.— Only  one  genus. 

Treponema  Schaudinn  1905. 

Synonym.-SpirochcBta  Ehrenberg  pro
  parte  Spironema  Vuillemin 

IQO^,  von  Klebs  1892.  ,  ,  . 

Treponemidfe  with  the  characters  of  the  f
amily. 

Type  Species. — Treponema  pallidum  Sch
audinn  1905. 

Treponema  pallidum  Schaudinn  1905. 

Svnonyms.—SpirochcBta  pallida  Schaudinn  1905
,  Spironema  pal- 

lidum Vuillemin  1905,  Microspironema  palhdum  Stil
es  and  Ftander 

1905,  Trypanosoma 
lids  Krzysztalowicz 
and  Siedlecki  1905. 

History.— This  trep- 
onemawas  discovered 

by  Schaudinn  in  syph- 

ihs  in  1905.    The  his- 
tory of  the  finding  of 

parasites  in  syphilis  is 
interesting,  for  as  long 

ago  as  1546  Frascastor- 
ius  considered  syphihs 

to  be  a  parasitic  dis- 
ease.   In  1879  Klebs, 

and,  later,  Losdorfer 

andDohlein  1901,  de- 
scribed parasites,  and 

saw  cell  inclusions  in 

the  disease,  and  in  1905 

Siegel    described  an 
organism,  Cytoryctes 
luis,  in  which  there  are 

flagellate  bodies  very 

closely  resembling  spi- 

rochetes.   In  1905  Schaudinn,  after  investigating  and  reporting 

unfavourably  on  Siegel's  work,  found  the  Treponema  pallidum, 

which  is  accepted  as  the  cause  of  the  disease.   Korte  in  1906  described 

free  round  bodies  and  cysts  with  threads  in  primary  sores.  Recently 

E.  H.  Ross  has  described  an  intracellular  formation  aUied  to  his 

Lymphocytozoon  cohayce,  which  develops  into  spirochsetes,  and  these 

researches  have  in  part  been  confirmed  by  Jennings.  McDonagh  also 

has  described  a  complicated  life-cycle. 
Morphology. — It  varies  from  4  to  10  )U  in  length,  average  7  /x, 

with  a  width  up  to  0-5  fi.    It  is  twisted  into  spirals,  which  vary 

Fig.  126.- -Treponema  pallidum  Schaudinn 1905. 

(From  a  microphotograph  by  J.  J.  Bell.) 
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from  six  to  twelve  and  more  in  number,  the  average  being  eight to  ten  and  are  to  a  certain  extent  preformed-^.e.,  not  due  to  the parasite  s  movements.  It  moves  by  rotation  on  a  long  axis  by 
gliding  movements,  forwards  and  backwards,  and  also  by  flexion 
of  the  whole  body.  The  periplast  is  continued  as  long  delicate processes  at  each  end,  which  are  considered  by  some  to  be  flagella Krzysztalowicz  and  Siedlecki  say  that  not  far  from  the  middle 

wif^  "^fl  \^  "^^'^y  straight,  and  a  clear  spot  can  be  observed which  they  think  is  a  nucleus  ;  but  it  might  correspond  to  the  similar area  m  >b.  duUom.  They  also  describe  male  and  female  gametes 
and  conjugation,  which  they  think  leads  to  the  formation  of  a  cvst 
or  spore,  which  may  be  carried  via  the  blood  stream  to  different 
parts  of  the  body,  and  there  develop  into  Treponemata 
The  parasite  is  found  in  the  primary  sores  and  in  the  secondary 

lesions,  but  is  very  difficult  to  detect  in  tertiary  eruptions,  though 
It  IS  abundantly  present  in  the  liver,  spleen,  decidua,  the  placental villi,  the  umbihcal  cord  of  syphihtic  fcetuses,  and  infants. 

It  IS  distinguished  from  other  spirochaetes  (5.  refringens)  which 
may  be  met  with  on  ulcerated  surfaces  by  difficulty  in  staining  • 
number,  character,  and  permanence  of  the  spirals  ;  the  terminal 
prolongations  ;  absence  of  an  undulating  membrane  ;  minute  size 
and  delicacy.  

' 

Inoculation— Syphilis  can  be  inoculated  into  chimpanzees  and many  other  monkeys,  and  T.  pallidum  can  be  found  in  the  lesions 
so  caused,  the  incubation  being  fifteen  to  forty-nine  days,  average 
thirty  days,  for  the  primary  sore ;  and  nineteen  to  sixty-one  days, 
average  thirty-three  days,  for  the  secondary  eruption  after  the 
primary  have  appeared.  In  the  lower  monkeys  the  lesion  remains locahzed  to  the  seat  of  the  inoculation. 

Cultivation— Schereschewsky  has  cultivated,  with  a  certain  degree 
of  success,  T.  pallidum  on  a  medium  of  horse  serum,  brought  to  a 
gelatinous  consistence  by  heating  to  60°  C,  and  partly  autolyzed  by 
keeping  in  an  incubator  at  37°  C.  for  three  days.  Later  Miihlens 
and  Hartmann  also  cultivated  it,  Hartmann  inoculating  a  pure 
culture  with  success  in  the  testicles  of  a  rabbit,  and  more  recently  it 
was  grown  by  Noguchi  quite  successfully,  as  described  above  for 
Spiroschaudinnia,  and  he  has  also  been  successful  in  reproducing  the 
disease  in  monkeys  by  inoculation  of  the  pure  culture.  The  monkeys 
present  a  positive  Wassermann  reaction  two  weeks  after  hioculation. 
Noguchi  has  made  the  important  observation  that  there  are  several 
varieties  of  T.  pertenue  ;  he  distinguishes  a  normal  type  of  medium 
thickness,  a  thick  type,  and  a  thin  type.  Inoculated  in  the  testicles 
of  rabbits,  the  normal  type  gives  rise  to  a  diffuse  induration,  which 
develops  the  third  week  after  inoculation  :  the  thick  type  gives  rise 
to  several  small  hard  nodules,  which  develop  slowly  ;  the  thin  type 
induces  a  diffuse  swelling,  which  develops^  very  quickly,  ten  to 
fourteen  days  after  inoculation.  It  is  interesting  to  note  that  Mott, 
several  years  ago,  suggested — on  clinical  and  pathological  grounds— 
that  there  might  be  more  than  one  variety  of  T.  pallidum. 



TREPONEMA  PALL
IDUM  40-7 

.^^!\^JT¥^P
^S:^  atrthe  r

esearches  to  be 

6 

V 

Pig   127— Stages  in  the  Development  of  Trepon
ema  pallidum 

ScHAUDiNN.     (After  E.  H.  Ross.) 

I  Free  forms  commonly  found  in  chancres  and  glands  ;  2,  small 
 form  in 

a  mononuclear  cell  from  a  gland  ;  3,  cell  from  a  chancre  showing 
 development 

of  spirocheetes  ;  4,  mononuclear  cell  from  the  peripheral  circulati
on  of  a  case 

of  secondary  syphilis,  showing  the  formation  of  spirochaetes. 

presently  described  are  so  new  that  there  has  not  yet  been  t
ime 

for  their  examination  by  other  investigators. 

E.  H.  Ross,  finding  cellular  inclusions  resembUng  Kurloff's  b
odies 

in  mononuclears  in  non-ulcerated  Hunterian  chancres,  exammed 

them  in  detail  by  placing  the  blood  from  such  a  chancre  upon 

H.  C  Ross's  coefficient  jelly. 
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Fig.  128.— Diagram  of  the  Life-History  of  the  Syphilis  Organism. 
(From  an  original  drawing  kindly  given  us  by  E.  H.  Ross.) 

of  a  5  per  cent,  solution  of  sodium  bicarbonate  is  added.  A  drop  of  this 
warm  solution  is  poured  upon  a  microscopical  slide  and  run  into  a  film  and 
allowed  to  cool.  The  chancre  is  deeply  pricked,  and  a  drop  of  blood  is 
squeezed  out  (in  order  to  obtain  cells),  and  allowed  to  fall  into  a  drop  of 
citrate  solution  (3  per  cent,  sodium  citrate  and  i  per  cent,  sodium  chloride) 
on  a  cover-glass,  which  is  then  inverted  on  to  the  cool  film  of  jelly  on  the slide. 
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When  this  is  done,  small  extrace
llular  round  or  pear  -  shaped 

bo  Hes  (..^'illustration)  are  seen  
lying  between  the  blood  cells  as 

upl  as  intracellular  forms  of  the  sa
me  nature  lymg  m  leucocytes 

eeLraUv  Cphocytes)  and  epithe
lial  cells.    These  bodies  have  a 

f  l  wauLd  contain  a  chromatin  mass  whi
ch  may  undergo  division^ 

Tl  s   chromatin  mass  may  give  r
ise  to  spirochaete4ike  bod  es 

isembline  T  -ballidum.     E.  H.  Ros
s  finds  that  these  bodies 

res  mble  those  Already  described  by  him  in  Lym
phocytoszoon  cobay^ 

n  the  guinea-pig  {vide  p.  306).  and 
 also  the  bodies  found  by 

Cropper  in  mononuclear  cells  in  the
  vesicu  ae  semmales  of  the 

earth  worm,  and  more  importantly  the
  bodies  found  in  labbits 

Fig.   129.— Schematic  Representation  of  the  Life-History  of  the Organism  of  Syphilis. 

(After  McDonagh.) 

suffering  from  a  disease  somewhat  resembling  syphilis,  in  which 

there  is  a  chancre  on  the  genitalia  and  later  ulcers  in  the  mouth  as 
well  as  buboes. 

Similar  bodies  have  been  described  by  McDonagh,  who  has  given 

an  account  of  a  complicated  life-cycle  for  T.  pallidum,  which  is  as 
follows  : — 

Schizogony. — Round  or  kidney-shaped,  flagellate  or  non-flagellate 

sporozoites,  1-5  fx  in  diameter,  enter  a  connective-tissue  cell,  and 
grow  in  size.  The  chromatin  nodules  of  these  bodies,  losing  their 
karyosomes,  divide  into  two  bodies,  then  into  four,  and  finally  into 
a  ring  of  peripherally  situated  chromatin  dots,  which  eventually 
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become  scattered  through  the  cytoplasm,  and  give  rise  to  the 
merozoites,  thus  completing  the  cycle  of  schizogony. 

Sporogony.— Some  sporozoites  may,  however,  give  rise  to  male 
and  female  forms.  The  microgametocyte  is  a  circular  or  oval  dot 
of  chi-omatm,  which,  on  being  set  free,  becomes  flagellated  and actively  motile,  and,  entering  a  mononuclear  leucocyte,  gives  rise 
to  three  pear-shaped  bodies,  which  eventually  form  a  coil  of  spiro- 
chaste-hke  bodies,  which  are  considered  to  be  the  microgametes. 
The  macrogametocyte  is  circular,  and  larger  than  the  microgameto- 

cyte, and  contains  at  one  pole  a  chromatin  network,  and  opposite 
this  two  chromatin  dots,  which  become  the  polar  bodies.  Con- 

jugation is  figured,  and  a  zygote  is  formed,  which  gives  rise  to  the sporozoites. 

Pathogenicity.— r.  pallidum  is  the  cause  of  syphilis. 

Treponema  pertenue  CasteUani  1905. 

Synonyms. — Spirochceta  perienuis  CasteUani  June  1905,  Spiro- 
chcsta  pallidula  CasteUani  November  1905. 

History. — It  was  discovered  by  CasteUani  in  1905  in  the  scrapings 
from  yaws  papules. 

Morpliology. — Treponema  pertenue  is  an  extremely  delicate  spiral- 
shaped  organism,  varying  in  length  from  a  few  microns  to  18 
and  20  n  and  even  more.    It  is  very  slender.    Some  individuals 
are,  however,  thicker  than  others.    It  does  not  stain  easily,  but 

good  results  may  be  obtained  with  Giemsa's  method,  and  also  with 
Leishman's  stain,  provided  the  alcoholic  solution  is  allowed  to  act 
for  five  minutes,  and  the  subsequent  admixture  with  distilled  water 

for  from  one  half-hour  to  several  hours.    Using  either  of  these 
methods,  the  Treponemata  stain  purplish.    Occasionally  a  few 
more  deeply  stained  granules  may  be  seen  in  the  body  of  the 
organism.    The  extremities  of  the  parasite  are  often  pointed,  but 
forms  may  be  met  with  presenting  blunt  extremities,  or  one  ex- 

tremity pointed  and  the  other  blxmt.    In  some  individuals  one  of 

the  extremities  may  present  a  large  pear-shaped  expansion  or  a 
loop-like  formation.    The  number  of  coils  varies  from  six  to  twenty 
or  more,  but  they  are,  as  a  rule,  numerous,  uniform,  and  of  small 
dimensions.    Occasionally  a  portion  of   the    Treponema  shows 
numerous  close  uniform  coils,  while  the  rest  of  its  body  shows  no 
coils  at  all.    Sometimes  two  Treponemata  may  be  attached  end 
to  end,  or  apparently  twisted  together.    CasteUani  has  not  been 
able  to  detect  any  undulating  membrane,  though  its  presence  has 
been  asserted  by  other  observers  (Blanchard).    Occasionally,  in 

preparations  stained  by  Lofifler's  method  of  flagella  staining,  it  has 
seemed  to  several  observers  that  some  of  the  organisms  present  an 
extremely  dehcate  flagellum  at  one  end.    Prowazek  has  described 

a  resting  form,  oval  or  round,  produced  by  a  coiUng  up  of  the  spiral. 

Ranken,  by  means  of  the  dark-ground  illumination,  has  been  able 

to  observe  the  extrusion  from  the  parasite  of  small,  highly-refractile 
granules,  which  are  apparently  shot  out  by  free  lateral  motion. 
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These  granules  immediately  after  extrusio
n  remain  stationary,  then 

begin  to  rotate  and  move  about,  though  app
arently  not  supphed 

'^'flShdar  Stage.-C^stellRni  in  1905  described  some  peculiar 

bodies,  free  and  intracellular,  in  leucocytes,  which  
possessed  an  oval 

or  roundish  shape,  and  contained  chromatm  dots.
  At  the  time  he 

was  inclined  to  consider  them  to  be  stages  in  the  
development  of 

the  parasite,  but  later  he  held  that  they  were  cell
  mclusions  of  non- 

parasitic origin.  In  view,  however,  of  the  recent  work  of  
E  H . 

Ross  and  McDonagh  on  the  organism  of  syphilis,  it  i
s  possible  that 

they  are  in  reality  a  stage  in  the  development  of  T.  perten
ue^ 

Comparison  with  T.  pallidum.— From  the  above  de
scription  it 

is  evident  that  the  framboesia  organism  is  morphologically
  very 

similar  to  that  of  syphiUs.    Blanchard,  Martin,  Prowaz
ek,  and 

others  seem  to  have  been  able  to  make 

■-^wry^ftf^""-'^-^  out  some  slight  morphological  differ- 
mm''  ̂ ':/y   '  '  ences  between  the  two.    Martin  states 

'  mm    th^^        framboesia  Treponema  is  even 

Fie   130.— Ikeponema  per-     Fig.  131 .— Basophile  Cell,  with  Chro- 
TENUE  CaSTELLANI.  MATIN  DoTS,  IN  A  CaSE  OF  FrAMBCESIA. 

more  slender  and  more  difficult  to  stain  than  the  T.  pallidum 

of  Schaudinn.     On  the  other  hand,  some  authorities  consider 

it  to  be  thicker.    Rivas  states  that  it  has  closer  coils.  Prowazek, 

Levaditi,  and  Nattan-Larrier  state  that  T.  pertenue  shows  less 

regularly  shaped  coils,  and  one  extremity  terminates  in  a  loop 

much  more  frequently  than  in  T.  pallid^m.    Moreover,  according 

to  Levaditi  and  Nattan-Larrier,  in  fresh  preparations  T.  pertenue 

displays  whip-like   lateral  movements  rather  than  translatory 
ones.    Russell  and  Archibald  consider  that  T.  pertenue  is  shghtly 

thicker  than  T.  pallidum ;   the  distance  from  crest  to  crest 

of  the  waves  and  the  dip  from  the  crest  to  the  hollow  is  greater  ; 

the  parasite  has  greater  tendency  to  curl  up  into  a  loop  at 
one  end.    Ranken  states  that  the  parasite  does  not  show  any 

corkscrew-like  motion,  nor  any  progressive  motion.    We  believe 
that  the  differentiation  of  the  two  organisms,  and  in  general  of 

spirochcctes  and  Trypanosomata,  is  to  be  based  more  on  the  results 
of  the  biological  tests  than  on  slight  morphological  differences. 
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The  animal  tests  clearly  show  that  T.  pertenue  and  T.  pallidum  are two  different  species,  inasmuch  as  monkeys  immunized  with  T pertenue  do  not  become  immune  for  T.  pallidum. 
Incidence  of  the  T.  pertenue  in  Frambcesia  Lesions.— The  presence 

of  the  Treponema  is  constant  in  the  primary  lesion  and  in  the  un- 
broken papu  es  of  the  general  eruption.  It  may  be  found  in  the spleen,  lymphatic  glands,  and  bone-marrow.  In  the  blood  it  has 

not  yet  been  demonstrated  microscopically,  though  there  is  no doubt  that  the  blood  of  the  general  circulation  is  infectious  inas- 
much as  monkeys  inoculated  with  it  develop  typical  yaws  lesions 

m  which  the  Treponema  is  abundantly  present.  The  Treponema  is absent  in  the  cerebro-spinal  fluid,  and  generally  in  the  tertiary lesions. 

Bacteriological  Flora  found  in  Open  Sores  of  Frambcesia.— While 
T  pertenue  is  the  only  gei-m  found  in  the  non-ulcerated  lesions  the 
ulcerated  lesions  of  frambcesia  are  soon  invaded  by  all  kinds  of 
germs.  Apart  from  innumerable  bacteria,  various  kinds  of  spiro- 
chaetes  are  present.  One  form  is  rather  thick,  and  takes  up  the  stain 
easily.  It  is  morphologically  identical  with  the  Spirochaudinnia 
refrtngens  of  Schaudinn.  Another  form  is  thin,  delicate,  with  coils 
varying  in  size  and  number,  and  with  blunt  extremities— S.'o6i!MSfl 
Castellani.  A  third  form  is  likewise  thin  and  dehcate,  but  tapers  at 
both  ends — S.  acuminata  Castellani  ;  T.  pertenue  is  also  present  in many  cases. 

Inoculation  Experiments  of  Frambcesia  in  Man. — Paulet,  in  1848, 
inoculated  fourteen  negroes  with  the  secretion  taken  from  fram- 
boetic  granulomata.  All  of  them  developed  frambcesia,  the  inocu- 

lation period  varying  from  twelve  to  twenty  days,  when  at  the  seat 
of  inoculation  in  ten  cases  the  first  nodule  appeared,  soon  followed 
by  a  typical  general  eruption.  In  two  cases  apparently  the  erup- 

tion did  not  start  from  the  seat  of  inoculation. 

Charlouis,  in  1881,  inoculated  thirty-two  Chinese  prisoners,  who 
had  never  suffered  from  the  disease,  with  crusts  and  scrapings  from 
a  case  of  yaws.  The  disease  developed  in  twenty-eight  of  them, 
beginning  invariably  at  the  seat  of  inoculation.  Moreover,  he 
inoculated  a  native  suffering  from  typical  yaws  with  syphiUs.  The 
inoculation  was  quite  successful,  a  primary  syphilitic  sore  develop- 

ing, followed  by  all  the  usual  types  of  secondary  eruption.  That 
yaws  patients  are  not  immime  against  syphihs  is  proved  also  bv 
Powell  and  Nicolas  and  others,  who  have  described  several  cases  of 

syphihs  supervening  on  yaws.  Syphilitic  patients  may  contract 
frambcesia  naturally  and  experimentally. 

Inoculation  Experiments  in  Monkeys. — ^Neisser,  Prowazek,  Hal- 
berstadter  in  Java,  and  shortly  afterwards  Castellani  in  Ceylon,  have 
shown  that  monkeys  are  susceptible  to  frambcesia.  According  to 
their  experiments,  the  inoculation  period  varies  from  a  minimum 

of  sixteen  days  to  a  maximum  of  ninety-two.  The  appearance  of 
the  lesions  developing  at  the  seat  of  inoculation  is  practically  the 

same  in  all  cases — viz.,  an  infiltrated  spot  slowly  increasing  in  size, 
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.nd  soon  becoming  moist,  the  secre
tion  drymg  mto  a  thick  ciust. 

Removal  of  Se  crfist  exposes  a  raw,  g
ranulating,  red  surface.  . 

In  the  monkeys  of  a  low  class  (gen
us  Macacus,  genus  Semnop^- 

J.^srtL"eXtL  is.  as  a  rule,  locahz
ed  to  the  -at  of  — 

The  infection  however,  is  general,  as 
 is  proved  by  the  Presence  oi 

T  unlZe-m  the  spleen  Ind  lympha
tic  glands  besides  the  local 

Lions  Ha  Serstadter  has  obt  Jned  a
  general  eruption  m  ourang- 

ou  aSgs.  According  to  Castellani's  ex
periments,  splenic  blood  ob- 

tained bv  puncturing  the  spleen  of  a  patien
t  affected  with  fram- 

bcSia  cL  ™duce  the  disease  in  mon
keys.  The  moculation  of 

the  blood  of  the  general  circulation  also 
 may  occasionally  produce 

the  disease.  The  inoculation  of  cerebr
o-spinal  flmd  into  normal 

monkeys  has  always  proved  negative. 

Fig.  132. — Monkey  inoculated  with Frambcesia.  . 

Neisser,  Halberstadter,  J.  Prowazek  in  Java,  and  later  Castellani 

in  Ceylon,  have  proved  that  monkeys  successfully  inoculated  with  ̂ 

framboesia  do  not  thereby  become  immune  to  syphiUs,  and,  vice 

versa,  monkeys  successfully  inoculated  with  syphiUs  do  not  thereby 

become  immune  to  framboesia.  According  to  Levaditi,  monkeys 

immunized  for  framboesia  do  not  acquire  any  immunity  for  syphilis, 

but  monkeys  immunized  for  syphiUs  may  acquire  a  partial  immunity 

for  framboesia.  According  to  Ashburn  and  Craig,  monkeys  of  the 

species  Cynomolgus  philippinensis  are  susceptible  to  framboesia,  but 
not  to  syphilis. 

The  following  facts  are  in  favour  of  the  T.  pertemie  being  the 

specific  cause  of  framboesia  : — 
I.  In  the  non-ulcerated  papules,  in  the  spleen,  in  the  lymphatic 

glands  of  framboesia  patients,  as  well  as  in  inoculated  monkeys,  the 
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T.  penenue  is  the  only  organism  present.  No  other  germ  can  be demonstrated,  either  microscopically  or  by  cultural  methods  ' 2.  Ihe  extract  of  framboesia  material  containing  the  T.  pertenue- but  so  far  as  our  present  methods  of  investigation  permit  us  to  sav 
no  other  germs-is  effective  when  inoculated  into  monkeys  ̂ ^ 3-  ine  extract  of  framboesia  material  from  which  the  T  Sertenua 
has  been  removed  by  filtration  becomes  inert,  and  monkeysTnocu- lated  with  It  do  not  contract  the  disease. 

Inoculation  Experiments  in  Rahhits. —mchols  has  inoculated 

t'S^LTTo?  r'^i^V/ ^"^V^*  P^"«d  -  'hort- tnan  tliat  for  T  pallidum  m  the  same  animal.    He  finds  that  4-^ 
milligrammes  of  salvarsan  per  kilogramme  of  the  animal's  weight 
]f^^^^':f./''^'^^''^^ously  will  effect  a  cure,  which  is  less  than  for 
I .  pallidum  Complement  fixation  is  positive  by  the  fourteenth 
day  but  after  administration  of  salvarsan  it  becomes  negative ±ie  nas  not  been  able  to  produce  immunity,  and  he  finds  that  if 
reinoculation  is  unsuccessful  it  is  because  the  animal  is  still  infected  • 
whereas,  if  it  is  cured,  reinoculation  can  be  successfully  performed' It  IS  possible  to  demonstrate  the  difference  between  syphilis  and 
Iramboesia  by  the  reinoculation  of  rabbits  after  treatment  by  sal- 

varsan^ Castelh  has  inoculated  rabbits  intravenously,  and  states that  the  general  clinical  symptoms,  papules,  etc.,  are  so  different 
trom  those  obtained  after  a  similar  injection  of  T.  pallidum  that 
this  method  may  be  of  use  for  differentiating  them. 

Cultivation.— r.  pertenue  has  been  successfully  cultivated  bv Noguchi. 

Pathogenicity.— It  is  the  cause  of  framboesia  tropica  (vide  Chap- 
ter XLIV.),  

^ 

Treponema  mueosum  Noguchi  1912. 

This  Treponema  was  isolated  from  the  pus  of  a  case  of  pyorrhoea 
by  Noguchi.  It  closely  resembles  T.  pallidum  and  T.  microdentium, 
but  differs  in  certain  biological  properties.  It  can  be  cultivated  in 
citrate  dilution  of  ascitic  agar.  Cultures  have  a  strong  foetid  odour 
and  mucin  is  produced  in  the  medium,  but  this  property  is  lost  by repeated  subcultures.  It  is  a  strict  anaerobe.  Inoculated  into 
monkeys  or  rabbits  it  causes  transitory  local  inflammation. 

Treponema  calligyrum  Noguchi  1913. 

Found  by  Noguchi  in  condylomata — cultivated  by  the  same  observer.  It 
shows  deep,  regular  curves,  not  so  closely  set  as  in  T.  pallidum.  It  is  also thicker. 

Other  species  are  :  T.  microdentium,  T.  refrigens,  T.  terminii  L.eidy  1881  in 
Calotermes  militaris,  T.  minei  Prowazek  1910,  T.  vivax  Dobell  191 1  in  Oscitta- 
toricB,  T.  stytopycB  Dobell  1911  in  Stytopyga  onentalis,  T.  parva  Dobell  1911, 
T.  menutum  Dobell  1911,  T.  dentium  Koch  1877,  T.  .triccalis  Cohn  1872, 
T.  intermedium  Dobell  191 1  in  the  human  mouth. 

A  rather  doubtful  Treponema  has  been  described  by  Dobell  in  the  intestine 
pf  Bufo  vulgaris  L. 



REFERENCES 
415 

REFERENCES. 

and  the  Journal  of  Parasitology. 

HerpetomonidSB. 

MACKINNON  (^909-10)     Several  papers^^^^^^  Medical  Journal 

^■''T9o7):lr&'i£-^^^^^^ 
 Lancet  (xpop).  Parasito- 

PORT?/  i!'(i909-i^)-    Numerous  paper
s  in  Parasitology. 

Leishmania. 

Toxoplasma. 

NicoLLE  AND  Manceaux  (1908).    Coiup
.  Rendus  Acad.  Sciences,  cxlvii. 

NicoLLE  AND  Manceaux  (1909).    Ihid.,  cxlvui-  IOg-112. 

Splendore  (1908).    Rivista  du  Soc.  Scient.  d
e  Sao  Paulo,  pp.  109 

maticus.) 

^:^t9^^fi:^S^^
,  and  journal  of  Parasitology. 

THEijr^To-^  
Medical  Corps.  London. 

WiSoN  ANrciowNiNG  (1904).  '  Joumal  of  Infe
ctious  Diseases,  pp.  Si-SZ- 

Plasmodidae. 

Aragao  and  Neiva  (1909).    Memorias      Ins
titote  Oswaldo  Cruz. 

BiGNAMi  E  Bastianelli  (i 893-94).    Bollet.  R.  Aca
d.  Med.,  xx. 

Grassi  (iqoi).    Die  Malaria,  Jena.  ,  ,    ,  •  Oori<= 

I.averan'(i899).    Les  Hematozaires  Endoglobulaire
s.  Fans. 

Manson  (1896).    Lancet,  i.  695,  751,  831.  /,o„„^         rit    i  2<ki 

Ross  (1896).    British  Medical  Journal,  February    ̂ ^l^y).  ̂P^^^t-l'  ̂ S^' 
ii  1786  •  (1898),  op.  at.,  1.  21  ;  Lancet,  u.  488  ,  (1899),  ̂ ature,  ix.  , 

1900),  Nature  Ixi".  522  ;  (1901).  Thompson-Yates  Reports,  
lu.  2 

Schaudinn  (1904).    Arbeit,  a.  d.  Kaiser-Gesundheitsamte,  
xix.  2,  169. 

Spirochsetacea — General. 

Fantham  (1908).    Quarterly  Journal  of  Microscopical  
Science,  January. 

Keysselitz  G.  (1907).    Arch.  f.  Protisten.,  Bd.  x..  Heft  i,  p.  127. 

Leishman  (^908).    Journal  of  the  Royal  Army  Medical  Co
rps,  vol.  x.,  April. 

Lowenthal  (1905).    Biolog.  Centralb.,  Bd.  1.  ... 

Now  and  Knapp  (1906).    Journal  of  Infectious  Diseases,  vol.  in    JNo
  3.  . 

Prowazek  (1906-07)     Arb  a.  d.  Kaiserl.  Gesundheits. ,  Bd.  xxui.  and  xxvi.. 
Heft  I. 

Schaudinn  (1904).    Arb.  a.  d.  Kaiserl.  Gesundheits.,  Bd.  xx. 

Schaudinn  (1907).    Arb.  a.  d.  Kaiserl.  Gesund.,  Bd.  xxvi.,  Heft  i. 

Schaudinn  (October  19,  1905).    Deutsche  Med.  Wochensch. 

SiEBERT  (1908),    Archiv  fur  Protistenk,,  Bd.  li.,  p.  362. 



4i6 PA RA SITIC  CA  USES  OP-  DISEA SE~PROTOZOA 

Spiroschaudinnia  recurrentis. 

Manteufel  (iyu7).    Arb.  a.  d.  Kaiserl.  Gesundh    Bd  xxvii    Hefi-  2 
Obermeier  (1873).    Centralb.  f.  die  Med.  Wiss  '  '  ̂ 
bCHELLACH  (1909).    Arbeiten  aus  dem  Kais.  Gesundheitsamte. 

Spiroschaudinnia  duttonl. 

Rp^m^"  Annals  Of  Tropical  Medicine  and  Parasitology.  No.  x 
MedlciSe"^""'^^  ^•^"^"^■^  Li^^^P°°l  Sc^Ll  of  Tropical 

SutSn  AKn  ? nSi^- ,  ̂̂ T°^  ̂ ^"i  Liverpool  School  of  Tropical  Medicine BUTTON  AND  ToDD  (1907).    Journal  of  Tropical  Medicine. 

Rols  ANn  Mt^"  ̂ ^^"''^"^S  ^"'^^l-      I'Institut  Pasteur,  xxi. Koss  AND  Milne  (1904).    British  Medical  Journal,  vol.  ii.  p  1453 

Manteufel.  Loc.  cit. 
Schellach.    Loc.  cit. 

Spiroschaudinnia  novyi. 

Spiroschaudinnia  carteri. 

Carter  (1882).    Spirillum  Fever.  London. 
Mackie  (1907).    Lancet,  ii.,  September  21  and  December  14. 

Treponema  pallidum. 

Krzysztalowicz  and  Siedlecki  (1906).    Bull.  Inst.  Past.,  vol.  iv.,  p.  204. 

NoGUCHi  (1910-1913).    Several  important  papers  in  the  Journal  of  Experi- mental Medicine. 

Schaudinn  AND  Hoffmann  (1905-06).    Deutsch.  Med.  Wochens.  Selected Lssay  New  Sydenham  Society. 
ScHEREscHEwsKY  (1909).    Deutsche  Medizinische  Wochenschrift,  p.  1260. 

Treponema  pertenue. 

Ashburn  and  Craig  (1907).    Philippine  Journal  of  Science,  vol.  ii   p  441 Castellani  (June,  1905).  Journal  Ceylon  Branch  British  Medical  Association 
Castellani  (November,  1905).    British  Medical  Journal. 
Castellani  (190S-1912).    Journal  Tropical  Medicine.    Several  papers 
Castellani  (1906).    Deutsche  Med.  Woch.,  xxxii.  132-134. 
Castellani  (1907).    Trans.  Dermato logical  Congress. 
Castelli  (191 2).    Z.  f.  Chemotherapie. 
Hartmann  (191  i).    Deut.  Med.  Woch. 
Maclennan  (1906).    British  Medical  Journal,  ii.  995. 
Nichols  (1910-1913).    Several  important  publications  in  the  Journal  of Experimental  Medicine,  etc. 

NoGucHi  (1911-1912).    Journal  of  Experimental  Medicine. 
Ranken  (191 2).    British  Medical  Journal. 
Wellman  (1905).    Journal  of  Tropical  Medicine. 



CHAPTER  XVII  • 

TELOSPORIDIA  AND  NEOSPORIDIA 

Telosporidia— Gregarinida— Coccidiidea— Hsemogregarinida  — Neosporidia— 

Myxosporidia  —  Actinomyxidia  —  Sarcospoiidia  —  Haplosporidia  Pro- 
tozoa in   certain   Sedis— Filterable  viruses— References. 

PHYLUM  III.  TELOSPORIDIA. 

Definition. — Parasitic  plasmodromata  witliout  motile  organs,  in 

wliich  the  reproductive  pliase  of  the  Hfe-cycle,  which  produces  spores, 
is  distinct  from  and  follows  after  the  trophic  phase. 

Remarks. — This  phylum  is  considered  by  many  authorities  as 

being  closely  related  to  the  Mastigophora. 

All  the  Telosporidia  are  parasitic,  and  usually  begin  their  hfe-cycle 
as  small  amoeboid  bodies,  with  a  single  nucleus,  called  trophozoites, 

which  absorb  nutriment  and  grow,  and  when  fully  developed  show 

a  cuticle,  an  ectoplasm,  and  an  endoplasm.  The  ectoplasm  fre- 
quently has  contractile  fibrillae  called  myonemes.  The  endoplasm 

is  granular,  and  contains  a  vesicular  nucleus  with  chromatin  karyo- 
somes.  The  fully-grown  trophozoite  now  begins  to  divide,  and  is 
known  as  a  schizont,  which  reproduces  by  spore-formation.  These 

spores,  called  merozoites,  complete  the  cycle  of  asexual  reprodi:c- 
tion  called  schizogony.  At  some  stage  in  the  life- history  of  the 
parasite,  generally  when  conditions  of  life  are  not  favourable,  some 

merozoites  are  produced,  which,  instead  of  developing  into  tropho- 
zoites, become  sexual  gametocytes,  male  and  female.  These  forms, 

which  are  often  resistant,  are  the  means  of  transmitting  the  given 
species  from  one  host  to  another.  They  produce  gametes,  which 
conjugate  and  form  bodies  called  sporoblasts,  and,  lastly,  spores 
called  sporozoites. 

Classification. — ^The  Telosporidia  are  divided  into  three  orders  : 
Gregarinida,  Coccidiidea,  Haemogregarinida. 

ORDER  L  GREGARINIDA. 

Definition. — Telospoiidia,  in  which  only  the  young  trophozoites  are  intra- 
cellular, the  fully-grown  forms  being  extracellular. 

Reproduction  by  Schizogony  or  Sporogony. — ^The  gregarines  are  essentially 
parasites  of  the  in  vertebra  ta,  not  being  found  in  true  vertebrates,  though 
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known  in  Amphioxus  and  Ascidians.  They  are  generally  found  in  the  Arthro- 
poda  and  worms,  and  appear  to  be  non-pathogenic. 

Their  life-history  may  be  biiefly  described  as  follows  :  The  young  tropho- 
zoite enters  a  cell,  generally  of  the  alimentary  canal,  in  which  it  grows,  appar- 
ently causing  considerable  damage,  for  the  cell  first  swells  and  afterwards 

degenerates. 
In  the  meanwhile  the  parasite  has  found  its  way  either  wholly  or  partially 

out  of  the  cell,  to  the  remains  of  which,  however,  it  is  attached  until  all 
nourishment  is  extracted,  when  it  becomes  ccelozoic — i.e.,  it  leaves  the  remains 
of  the  cell,  and  dwells  either  in  the  alimentary  canal,  the  coelome,  or  the 
blood  stream.  The  young  parasite  is  unicellular,  having  its  cytoplasm  divided 
into  ectoplasm  and  endoplasm.  The  ectoplasm  is  hyaline,  and  when  fully 
developed  has  three  layers  :  (i)  external  epicyte,  (2)  middle  sarcocyte,  (3)  in- 

ternal myocyte. 

The  last-named  contains  contractile  fibrils  called  myonemes.  The  endo- 
plasm is  granular,  and  contains  a  well-developed  vesicular  nucleus.  A  uni- 

cellular gregarine,  such  as  this,  belongs  to  the  suborder  Acephala,  and  is 
illustrated  by  Monocystis  agilis  Stein,  which  is  found  in  the  vesicula;  seminales 
of  Lumbricus  terrestris. 

On  the  other  hand,  in  such  a  giegarine  as  Pyxinia  jrenzeli  Laveran  and 
Mesnil,  a  part  of  the  sporozoite  grows  out  from  the  cell,  and  into  this  external 
portion  the  nucleus  travels.  The  portion  left  in  the  cell  is  known  as  the 

'  epimerite,'  while  the  external  portion,  growing  considerably,  is  divided  by  a 
septumintoa  '  protomerite '  near  the  cell,  and  a  '  deutomerite '  awayfromthecell. 

The  parasite  in  this  condition  is  called  a  cephalont,  and  belongs  to  the  sub- 
order Cephalina. 

In  due  course  the  trophozoite,  whether  entirely  or  partially  in  the  cell,  is  set 
free,  either  by  bursting  its  way  out,  or  by  a  separation  between  the  epi-  and 
proto-merite.  The  cell  now  degenerates,  and  the  parasite  may  be  called  a 
sporont.  Sporogony  takes  place  by  two  sporonts  or  gametocytes  lying  side 
by  side  becoming  enclosed  in  a  cyst  with  two  walls — an  external  epicyst  and 
internal  endocyst. 

The  karyosomes  of  the  nuclei  of  the  gametocytes  now  break  up  into 
chromidia,  which  collect  to  form  the  generative  nucleus.  This  divides  by 
mitosis  to  form  a  laige  number  of  nuclei,  which,  travelling  to  the  surface  and 
surrounding  themselves  with  cytoplasm,  become  detached  as  gametes,  the  rest 
of  the  cell  forming  a  nucleus  de  reliquat  or  residual  mass.  Thus,  inside  the  cyst- 
walls  there  are  gametes  from  two  separate  parasites  and  two  residual  masses. 

Gametes  presumably  from  different  individuals  fuse  and  form  a  true  zygote 
with  a  synkaryon.  Each  zygote  represents  a  sporoblast,  and  each  sporoblast 

be  comes  a  single  spore  by  the  secretion  of  a  chitinous  cuticle  and  the  contrac- 
tion of  its  protoplasm  (called by  Minchin  the  '  sporoplasm  ').  This sporoplasm 

divides  by  amitosis  into  eight  sporozoites  and  a  residual  mass.  During  this 
process  the  two  residual  masses  of  the  original  cyst  disappear.  The  cyst  now 
contains  only  the  spores  which  used  to  be  called  pseudonavicellse.  These 
spores  are  intended  to  convey  infection  to  a  new  host,  in  the  intestine  of  which 
they  set  free  the  sporozoites,  which  promptly  attack  either  the  cells  of  the 
intestine  or  some  other  organ,  thus  completing  the  cycle  of  sporogony. 

Schizogony. — This  is  uncommon  in  the  gregarines,  being  only  found  in  the 

Schizogregarinidse.  It  is  t}rpically  seen  in  Schizocystis,  in  which  the  tropho- 
zoite grows  into  a  schizont,  whose  nucleus  divides  into  a  large  number  of 

daughter  nuclei,  round  each  of  which  a  portion  of  cytoplasm  gathers,  forming 

a  merozoite.  Tliis,  escaping  from  the  schizont,  infects  another  cell,  thus  com- 
pleting the  cycle  of  schizogony.  Some  of  the  merozoites  may  develop  by 

sporogony. 
Classification. — The  gregarines  are  classified  as  follows  : 

SUBORDER  I.  SCHIZOGREGARINIDA. 

Reproduction  by  schizogony  and^sporogony. 

Genera. — Schizocystis  Leger  1900,  in  the  intestine  of  Ceratopogon  ;  Ophryo- 
cvsiis  Schneider  1884,  in  the  Malpighian  t^bules  of  beetles. 
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SUBORDER  II.  EUGREGARINIDA. 

Reproduction  as  usual  by  sporogony.  Schizogony  very  rare  if  prese
nt  at 

all,  and  only  in  the  earliest  cytozoic  stages.    The  Eugregarmida 
 are  divided 

into  two  tribes.  -r^--,,-. 
Tribe  i.  Acephalina  Kolliker. 

Svvi0^ivra..—Monocystidea  Stein.    No  epimerite  and  no  septa. 

Genera  (eighteen  described  by  Minchin). —Mowocysfc  Stem  1848,  parasiti
c 

in  the  vesiculK  seminales  and  body  cavities  of  the  Oligochaetse  and  Cyclopidae  ; 

ZygocysteStein  1848,  in Z.Mm6ncMS  agricola ; Zygosomal.3hhhid,99  ;  Lankestena
 

Mingazzini  1891,  in  A  scidians. 

Tribe  2.  Cephalina  Delage. 

Synonym.— Polycysiidea  Stein.    With  epimerite,  and  with  or  without  a 
septum  in  the  body.  ^    ̂        -j,         ,   ̂   -j. 

SuBTRiBE    I.   Gymnosporea    Leger.  —  Cyst    with    naked  sporozoites 
("ymnospores).  ,  ^ 
Family  i.  Aggregatid^  Labbe — Genus  :  Aggregata  Frenzel  1885. — Sporo- 

zoites grouped  about  residual  masses. 
Family  2.  Porosporid^  Labbe. — Each  sporoblast  giving  rise  to  numerous 

sporozoites  grouped  round  a  residual  mass. 
Genus. — Porospom  Schneider  1875.    P-  gigantea  in  the  lobster. 
Subtribe  2.  Angiosporea. — Spores  well  developed. 
Family  i.  Gregarinid^. — Trophozoites  with  simple  epimerites. 

Genera. — Gregarina  Butour  1S28.  Epimerite  conical  or  knobbed.  Species 
found  in  cockroaches,  earwigs,  meal-worms,  and  in  the  intestines  of  other 
insects.  Gamocystis  in  the  cockroach  ;  also  Eirmocystis,  Hyalospora,  Euspora, 
Spkeswcystes,  Cnemidospova,  Stenophora. 

Other  families  are  Didymophyidffi,  Dactylophoridse,  Actinocephalidae, 

Acanthosporidje,  Menosporidte,  Stylorhynchidse,  and  Doliocystidae. 

ORDER  11.  COCCIDIIDEA. 

Definition. — ^Telosporidia,  parasitic,  as  a  rule,  in  epithelial  cells 
of  vertebrates  and  invertebrates.  Reproduction  always  by  both 

schizogony  and  sporogony. 
The  Coccidiidea  were  recognized  as  long  ago  as  1839  by  Hake, 

who  did  not  laiow  that  they  were  animals,  that  discovery  being 

made  by  Remak  {1845)  ;  while  Lieberkiihn  in  1854  showed  that 
they  were  allied  to  Gregarines.  Leuckart  (1876)  gave  them  the 
name  Coccidium,  while  Schaudinn  in  1900  first  described  a  full  and 

complete  life-history  of  Coccidium  schubergi,  which  will  be  taken  as 
the  type. 

Coccidium  schubergi  Schaudinn  1900. 

Coccidium  schubergi  begins  its  life-history  in  the  intestinal  cell  of  the  centi  - 
pede  (Lithobius  forficatus  L.)  by  a  sporozoite  pressing  its  anterior  end  against 
an  intestinal  cell,  and  thus  forcing  a  way  into  its  interior. 

Inside  this  cell  it  becomes  the  young  trophozoite,  an  oval  body  which  grows 
rapidly  at  the  expense  of  the  protoplasm  of  the  cell,  and  in  twenty-four  hours 
attains  its  full  size. 

It  is  now  called  a  schizont,  because  its  nucleus  divides  into  a  number  of 
daughter  nuclei,  which  are  formed  into  merozoites  in  the  usual  way.  These 
merozoites,  set  free  by  the  breaking  up  of  the  schizont,  attack  new  intestinal 
cells,  thus  increasing  the  infection  of  the  host. 

This  process  cannot,  of  course,  go  on  for  any  length  of  time,  for  a  limit  to 
the  nutritive  power  of  the  host  is  I'eached  in  five  days,  when  the  parasite  must 
attempt  to  infect  a  new  host,  and  this  is  done  by  sporogony. 
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Some  merozoites  now  become  differentiated  into  micro-  and  macro-ga- 
metocytes.  The  former  consist  of  finely  granular  cytoplasm,  with  little 
reserve  material,  while  the  latter  are  bean-shaped  and  have  much  food- 
material.  The  microgametocyte  forms  the  miciogametes  by  its  nucleus 
becoming  irregular,  and  forming  fine  achiomatic  paths  through  the  cytoplasm 
to  the  periphery  of  the  parasite,  along  which  chromidia  travel  from  the  nucleus. 

At  first,  scattered  evenly  along  the  periphery,  these  chromidia  gather  into 

/a  a. 

Fig.  133. — Diagram  of  the  Life-History  of  Coccidium  schubergi. 

(After  Schaudinn.) 

I,  Sporozoite  entering  an  intestinal  canal ;  2-3,  trophozoites  ;  4-5.  schizonts  ; 

6-8,  merozoites;  9,  young  gametocyte  ;  loa-iia,  microgametocyte;  106-116, 

macrogametocyte  ;  12a,  micro  gametes  ;  126,  macrogamete  ;  13-16,  oocyst; 
17,  sporoblasts  ;  18,  sporozoites. 

patches,  and  finally  fuse  into  masses,  enclosing  in  each  a  vacuole.  The 
masses  of  chromatin  lengthen,  and  by  bending  project  from  the  cytoplasm, 

which  now  forms  two  flagella,  whose  active  movements  set  free  the  micro- 

gamete^^  meanwhile  the  macrogametocyte  becomes  a  macrogamete  by 
expulsion  of  the  karyosome  of  the  nucleus. 

Micro-  and  macro-gametes  now  fuse  and  form  a  zygote  with  a  synkaryon. 

The  oocyst,  as  it  may  be  called,  now  passes  out  of  the  body  of  the  host,  and, 
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divides  into  four  sporoblasts.    Each  sporoblast  n
ow  develops  two  vacuoles 

?nd  a  cvst-waU  thi  sporocyst,  so  that  the  sporobla
st  is  often  called  the  spore 

ThJ  Lcleus  o  the  spore  diodes  into  two,  while  the 
 two  vacuoles  fuse  and  the 

cvtoXsm  clivicAcs.  forming  two  sporozoites  wj»ich  
are  capable  of  mfecting  a 

new  host,  being  set  free  by  the  acid  of  the  digesti
ve  ]uices. 

SiDoro-onv  takes  about  two  to  three  days  for  completion.
 

It  mav  be  as  well  at  the  present  time,  when  so  much  dispu
tation  is  taking 

place  .'  Schaudinn's  work  on  trypanoscmes,  to  mention  that  he
  worked  out 

tlUs  life-Mstory,  which  has  never  been  refuted,  though  the  par
asite  was  found 

in  company  ̂ vith  C.  lacazei  Labbe  and  Adelea  ovata  H.  Schneider. 

Classification  of  the  Coccidiidea.— The  usual  classification  is  that  b
y  Leger  m 

igoo,  and  is  based  upon  the  number  of  sporozoites  m  each  cyst. 

Family  i.  Asporocystid^.— Sporozoites  naked,  no  sporocysts  insi
de  the 

oocyst. 
Family  2.  Disporocystid^. — Oocyst  has  two  spores. 

Family  3.  Tetrasporocystid^. — Oocyst  has  four  spores. 

Family  4.  PoLYSPOROCYsxiDiE. — Oocyst  has  many  spores. 

Family  Asporocystid^  Leger. 

The  genus  included  in  tlus  family  is  Eimeriella  Stiles  1902,  of  which  there 

is  only  one  species.    Eimeriella  nova  Schneider  1 88 1  in  the  Malpighian  tubul
es 

of  Glomeris.  , 
Family  Disporocystid^  Leger. 

The  genera  of  this  family  are  :  Cyclospora  A.  Schneider  1881  (spores  dizoic)  ; 

Diplospora  Labbe  1893  (spores  tetrazoic)  ;  Isospora  A.  Schneider  1881  (spores 
polyzoic). 

Isospora  A.  Schneider  1881. 

Isospora  bigeminum  Stiles  1891. 

Synonym. — Cytospermium  villorum  intestinalium  canis  et  felis  Rivolta  1 874. 

This  parasite  lives  in  the  intestinal  villi  of  dogs  and  cats,  and  is  distinguished 
because  it  is  small  and  because  it  is  in  pairs,  the  oocyst  dividing  into  two  equal 

portions,  which  become  encysted  and  form  two  spores. 

It  is  said  by  Virchow  to  occur  in  man,  and  Railliet  and  Lucet's  case  of Eimeria  hominis  and  the  case  described  by  Grunow  are  thought  by  Braun 
to  be  examples  of  tliis  infection. 

Family  Tetrasporocystid^  Leger  1900. 

Genus. — Eimeria  A.  Schneider  1874. 
Synonym. — Coccidium  Leuckart  1879  (the  dizoic  spores  are  spherical  or 

oval)  ;  Crystallospora  Labbe  1896  (the  dizoic  spores  have  the  form  of  a  double 
pyramid) . 

Family  PoLYSPOROCYSTiDiE  Leger. 

Comprises  a  large  number  of  genera  :  Adelea  A.  Schneider  1875  (dizoic)  ; 
Klossia  (tetrazoic)  A.  Schneider  1875;  Minchinia  Labbe  i8g6  ;  Klossiella 
Smith  and  Johnstone  1902  ;  Barronsia  (monozoic)  ;  Benedenia  (trizoic).  Of  all 
these  genera  we  are  only  concerned  with  Eimera. 

Eimeria  A.  Schneider  1875. 

PolysporocystidcB  with  the  formation  of  an  oocyst  after  fecundation  ;  sporo- 
blasts in  the  form  of  a  pyramid  ;  spores  globular  or  oval,  provided  with  a 

micropyle. 
Eimeria  stiedae  Lindemann  1865. 

Synonyms. — PsorospermiuWi  cuniculi  Rivolta  1878,  Coccidium  oviforme 
Leuckart  1879,  C.  perforans  Leuckart,  Pfeiljeria  princeps  Labbe  1896. 

This  is  the  common  species  found  in  the  liver  of  rabbits.  The  spores 
swallowed  by  the  rabbit  are  opened  by  the  action  of  the  acid  of  the  gastric 
juice,  and  the  sporozoites  set  free  ascend  the  bile-duct,  and  pass  into  the  cells 
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lining  the  small  bile-ducts.  Here  they  propagate  vigorously  by  schizogony causing  proliferation  of  the  epithelium  and  connective  tissue  of  the  ducts,  so 
that  thick-walled  nodules,  more  or  less  isolated  and  containing  caseous  material (consisting  of  detritus,  pus,  efithelial  cells,  and  coccidia),  are  formed.  The inflammation  may  be  severe  enough  to  kill  the  rabbit. 

Sporogony  proceeds  with  the  formation  of  macrogametocytes  with  macro- 
gametes,  and  the  microgametocytes  with  microgametes,  which  conjugate  and 
form  zygote,  sporoblast,  spores,  and  sporozoites. 

Eimeria  cuniculi  has  inlected  man  in  some  five  well-known  cases  :  Silcock's 
case  in  London  ;  Gaubler's  case  in  Paris  ;  Dressler's  case  in  Prague  ;  Battler's case  in  Vienna  ;  and  Perls'  case  in  Giessen. 

Silcock's  case  occurred  in  1890,  when  the  patient,  a  female  aged  fifty, suffered  from  fever,  with  enlarged  liver  and  spleen,  both  of  which  contained 
coccidia,  the  infection  of  the  spleen  being  probably  via  the  blood  stream. 

Eimeria  hominis  Rivolta  1878. 

Synonyms.— Cocc«(^iM»M  hominis  Rivolta  1878,  C.  perforans  Leuckart  1879. 
This  species  is  by  many  parasitologists  considered  to  be  the  same  as 

Eimeria  stiedcB.  It  inhabits  the  intestinal  cells  of  the  rabbit,  giving  rise  to 
severe  diarrhoea  and  death.  Moreover,  its  cysts  are  smaller  than  those  of 
E.  stiedes,  and  more  rounded  ;  further,  it  takes  only  two  to  three  days  for 
segmentation  of  the  protoplasm  of  the  cysts  into  sporoblasts,  whereas  E.  stiedce 
takes  two  weeks.  It  has  been  found  in  human  faeces  and  in  the  intestinal 
cells  post  mortem. 

Under  the  same  term  R.  Blanchard  described  certain  bodies  found  by 
Kiinstler  and  Pitres  in  fluid  from  the  chest  of  a  man  employed  in  working 
steamboats  between  Bordeaux  and  Senegal.  Evidently  R.  Blanchard  in- 

tended to  describe  a  new  species,  as  Coccidium  was  then  the  term  used  for  the 
genus  now  called  Eimeria. 

ORDER  III.  H^MOGREGARINIDA  Neveu-Lemaire  1901. 

Synonyms. — Hcsmosporidia  Labbe  1894,  Hesmosporea  Minchin  1903. 
Definition. — Telosporidia,  in  which  either  the  gametocytes  or  the  schizonts, 

or  both,  are  present  in  red  or  white  cells  in  the  peripheral  blood  of  vertebrates, 
and  in  which  schizogony  takes  place  either  in  the  cells  of  the  peripheral  blood, 
or  in  those  of  some  organ,  while  sporogony  takes  place  in  the  body  of  some 

biood-sucking  invertebrate,  such  as  a  leech,  a 
tick,  a  mite,  or  an  insect.  Neither  schizonts 
nor  sporonts  contain  hsemozoin. 

History. — Although  the  first  hsemogregarine 
was  discovered  in  a  frog  as  far  back  as  1850  by 
Chaussat,  who  thought  it  was  a  nematode,  it 
is  only  quite  recently,  owing  to  the  labours  of 
Sambon,  Miller,  Miss  Robertson,  Christophers 
and  others,  that  any  accurate  knowledge  has 
been  obtained. 

The  evolution  of  the  knowledge  concerning 
these  parasites  may  be  briefly  stated. 

Discovered,  as  mentioned  above,  by 
Chaussat,  they  were  next  seen  by  Ray 
Lankester  in  1871,  and  thought  to  be  a  stage 
in  the  life-history  of  the  frog  trypanosome, 

T.  (Undulina)  rotatonim,  and  then  by  Gaule  in  1880,  who  mistook  them 

for  cell  inclusions.  In  1885  Danielewsky  first  applied  the  name  '  Hasmo- 
gregarina  '  to  the  parasites  he  found  in  the  blood  of  tortoises  and  lizards. 
In  1894  Labbe  classified  them,  according  to  the  relationship  bet^veen  the 
length  of  the  parasite  and  that  of  the  blood  cell,  into  (i)  Drepamdium,  para- 

site not  more  than  three-quarters  of  the  length  of  the  host  cell ;  (2)  Karyo- 
lysus,  parasite  not  exceeding  host  cell  in  length,  and  destroj-ing  the  nucleus  ; 

Fig.    134.  HiEMOGREGARINA 
CANTLEi  Sambon. 

(After  Sambon.) 



HyEMOGREGARINIDA  '  4^3 

(3)  Danilewskya.  parasite  exceeding  the  
host  cell  in  length,  and  bent  upon 

"'The  term  Drepanidium  having  been  previously  employed 
 for  one  of  the 

llie  term  ̂ /-ep  necessary  to  alter  it  to  Lankesterella,  and  the  term 

S:S;S  wa  alo  altc'd  b^;  Danilewsky  in
  1897  to.'  H.mogreganna ' 

S./,^nSo^  but  since  Sambon  and  others  have  d
escribed  so  many  new 

IrflrlpVSlassifiLtion  no  longer  stands,  nor  can  a  nat
ural  arrangement  be 

n?Se?unt  r the  1  fe^^^^^^  of  the  various  species  are  
fully  known  ;  there- 

fore tTesu-estion  of  Laveran  is  being  universally  adopted,  
which  consists  of 

SL^nAtem  according  to  the  classes,  orders,  and  gen
era  of  the  hosts,  and 

dhSsling  only  one  genus,  HcBmogregarina  Damle
wsky  1885.  the  various 

snecfel  of  which  Le  arranged  into  four  groups:  (i)  H^
emogregarmida  of 

man  mals  •  S)  Ha^mogregarinida  of  reptiles  ;  (3)  HEemogregarinida
  of  amphibia  : 

S)  H^^o^4arinida%f%h.  With  regard  to  the  H^
mogregannida  of  mam- 

mals they  were  first  discovered  by  Bentley  in  the  blood  of  a  pariah  do
g  {Cams 

in  Assam,  and  confirmed  by  James  in  1905.  In  1905  Balfo
ur 

discovered  Hcsmogregannida  jaculi  Balfour  1905  m  Jacul
us  gordoni  m 

Khartoum,  and  described  the  cycle  of  schizogony;  but  thoug
h  numerous 

experiments  were  conAuctedWitli  XenopsyllacleopatycB,  species  ol
Dermanyssus 

(mites),  and  Clinocons  rotundatus,  only  the  liberated  gametocyt
es  have  been 

traced.    A  danger  is  to  mistake  Crithidia  pulicis  of  the  flea  for  a  dev
elopmental 

^*Tn  °Qo*?  Christophers  discovered  H.  gerhilli  in  the  Indian  field-rat  {Gerbillus 
indicus), \nd  traced  its  schizogony  and  later  cyst-formation  m  

a  louse 

(Hamatopinus  stephensi)  ;  but  he  did  not  observe  conjugation  nor
  did  he 

reinfect  rats  from  the  louse,  and  finally  in  1907  he  appears  to  think  it  probable 

that  the  cysts  he  described  may  have  nothing  to  do  with  the  hasmogreganne. 

In  1906  Adie  discovered  a  hsemogregarine  in  Epimys  mttus,  Balfour  one  m 

E.  norvegicus.  Christophers  another  in  Felis  domesUca,  Patton  anothe
r  in 

Funambidus  pennantii.  ^  .    .     -nr-,.-    <.?  7 

In  1907  Christophers  traced  the  sporogony  of  H.  cams  in  Rhipicephalus
 

sanguineus.  In  1908  Miller  contributes  a  most  valuable  paper  on  H  muns 

Balfour  1905,  under  the  term  Hepatozoon  perniciosum  Miller  1908,  m  which  he 

not  merely  traces  out  the  cycle  of  schizogony,  but  also  fully  that  of  sporogony. 

This  is  the  first  description  of  the  full  life-history  of  a  hsemogregarine  ever 

given.  This  paper  is  also  of  the  greatest  importance  in  arranging  the  classifi- 
cation of  the  Hffimogregarinida.  for.  as  already  stated,  Ray  Lankester  m  1871 

believed  that  H.  minima  might  be  a  stage  of  Trypanosoma  rotatorum,  and  m 

this  was  supported  by  Billet  in  1904,  who  considered  that  he  could  infect 

clean  frogs  with  ha;mogregarines  by  the  bites  of  leeches  containing  trypano- 
somes.  •  •  1 

Brumpt's  experiments  in  1904  on  the  sporogony  of  H.  bagensis  in  the  leech 
(Placobdella  catenigera)  also  supports  this  theory  by  finding  a  binucleate 
condition  in  the  ookinetes.  Miss  Robertson  believes  that  ha;mogregarines  have 

a  trypanosoma  stage.  These  observers  would  therefore  classify  the  Haemo- 
gregarinida  with  the  Binucleata  ;  but  against  this  Brumpt  in  1907  has  shown 
that  Billet  was  probably  mistaken,  for  if  leeches  infected  with  T.  inopinatum 

are  -placed  on  a  '  clean  '  frog  a  tr5rpanosomiasis  results,  and  the  fact  that 
though  Sambon  has  often  seen  hsemogregarines  in  snakes  and  lizards,  trypano- somes  are  absent  or  rare. 

The  life-history  of  H.  muris  as  worked  out  by  Miller  shows  no  trypanosome 
stage,  and  clearly  indicates  that  the  Hsemogregarinida  belong  to  the  Telo- 
sporidia,  and  are  related  to  the  Gregarinida  and  Coccidiidea.  as  was  pointed 
out  by  Laveran  in  1898. 

With  regard  to  the  Haemogregarinida  of  reptiles,  the  most  complete  work 
is  that  of  Sambon  in  1908  on  the  parasites  in  snakes,  where  a  full  liistory 
will  be  found.  Those  which  occur  in  tortoises  and  crocodiles  have  been 
studied  by  Danilewsky.  Castellani  and  Willey.  Miss  Robertson.  Dobell  and 
others,  while  Siegel  has  worked  out  fully  the  scliizogony  and  sporogony  of 
H.  stepanovi  in  the  leech. 

The  Haemogregarinida  of  lizards  have  been  studied  by  Danilewsky,  Laveran, 
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Minchin,  C  Franca,  and  others,  and  those  of  amphibia  by  Chaussat,  Lankester, HiWet,  Durham,  Brumpt,  Labbe,  Lesage,  and  others. 
Lite-History.— The  most  accurately  known  life-history  is  that  given  for H,  muns  Balfour  by  Miller. 
Schizogony. — The  asexual  reproduction  takes  place  in  the  cells  of  the  liver 

m  which  the  young  trophozoite  appears  as  a  small  spherical  organism  with  a 

Fig.  135. — Life-Cycle  of  H.5;mogregarina  muris  Balfour. 

(After  Miller.) 

I,  2,  Free  sporozoites  in  the  intestine  of  the  rat  penetrating  the  villus  and 
entering  the  blood  ;  3,  entering  the  liver  cells  ;  4-8,  schizogony  in  the  liver  ; 
9,  merozoite  about  to  reinfect  a  liver  cell ;  lo-ii,  merozoite  infecting  a  white 
blood  cell ;  12,  free  vermicules  in  the  stomach  of  the  louse  ;  13,  conjugation  ; 
14,  the  zygote;  15,  ookinete  in  the  stomach;  16,  ookinete  in  the  wall  of 
the  stomach;  17,  ookinete;  18-19,  oocyst;  20,  sporoblasts  appearing;  21, 
early  sporoblasts  ;  22,  sporoblasts  ;  23,  late  sporoblasts  ;  24,  formation  of 
sporozoites. 

large  vesicular  nucleus  containing  a  well-defined  karyosome.  The  trophozoite 
grows  at  the  expense  of  the  liver  cell,  the  nucleus  of  which  is  pushed  to  one 
side,  and  in  due  course  becomes  a  schizont,  which  divides  into  twelve  to  twentj' 
merozoites,  and  a  'rest '  body. 

Some  of  these  merozoites  on  liberation  enter  fresh  liver  cells,  and  continue 
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the  cycle  of  schizogony,  while  others  enter  mon
onuclear  leucocytes,  in  which 

thev  become  encysted,  and  develop  into  gametocytes.  •„„  f„ 

IL^r^v.-sLual  reproduction  takes  place  m  a  mite       "'^S^l^f ,  [° 
raninsid  p  called  LelaPs  cchidninus  Berlese,  which  lives  

on  the  blood  of  the  rat 

^\Te  gamTtocyti^^  1^  from  the  leucocytes  by  the  digestive  action  o 
the  iuices  of  the  mite's  i,nit,  arrange  themselves  m  co

uples,  wliich  are  at  hrst 

exactYv  sim  lar  but  which  later  differentiate  into  a 
 large  encircling  form, 

whichls  more  g^^^  and  which  is  probably  the  takef  plac  ' 
more  rounded,  and  less  granular  microgamete  Zygosis 

 now  tates  place, 

forming  an  ookinete,  wliich  grows,  and  leavmg  the  gut  bypie^mg  the
  wal^ 

forces  its  way  into  the  body  cavity,  wluch  consists  of  a  serie
s  of  small  spaces 

between  the  organs,  and  further  into  the  sheaths  of  the  muscles,
  and  into  the 

investing  membrane  of  the  salivary  glands.  ..      ,      i  -^u 
In  the  tissues  the  oolcinete  encysts  and  becomes  the  oocyst,  which  

grows 
rapidly  in  size,  and  undergoes  nuclear  division.       ,  .  ,  ,  ,  . 

The  daughter  nuclei  migrate  to  the  periphery,  which  becomes  cov
ered  with 

50  to  IDG  bud-like  projections,  in  eachof  which  a  nucleus  is  to  be  foun
d,  tnese 

buds  break  off  from  the  central  mass,  and 

form  the  sporoblasts,  the  nuclei  of  which 
div-ide,  forming  daughter  nuclei,  which 
gather  at  the  poles,  while  the  whole  sporo- 
blast  encysts.  Short  rod-like  processes  of 
cytoplasm,  each  containing  a  nucleus,  now 
break  off  from  the  sporoblast,  each  of  which 
becomes  a  sporozoite,  of  which  there  are  on 
an  average  sixteen  to  each  sporoblast. 

Infection  of  the  rat  takes  place  by  in- 
gestion of  the  mite,  when  the  sporozoites  are 

liberated  by  the  juices  of  the  duodenum. 

Fig.   136. — H^MOGREGARINA  VITTAT^ 
Robertson,  showing  Schizogony. 

(After  Miss  Robertson.) 

Fig.  137.  H^MOGREGARINA  RARE- 
FACIENS  SaMBON,  SHOWING  MaLE 
and  Female  Schizonts. 

(After  Sambon.) 

and  become  actively  motile  striated  vermicules,  which  penetrate  the  in- 
testinal villi,  enter  the  blood  stream,  and  are  carried  to  the  liver,  into  the 

cells  of  which  they  penetrate,  and  start  the  cycle  of  schizogony. 
As  the  mites  leave  the  rats  during  the  day-time,  and  only  feed  on  them 

during  the  night,  it  is  easy  to  understand  the  manner  in  which  the  disease 
spreads  from  the  sick  to  the  healthy. 

Variations  in  the  Life-Cycle. — ^l"he  life-history  of  H.  muris  is  peculiarly 
interesting,  because  it  is  fully  known,  but  it  is  not  quite  typical  for  all  haemo- 
gregarines,  for  in  it  the  gametocytes  alone  are  found  in  the  peripheral  blood, 
and  they  are  enclosed  in  leucocytes. 

Other  species,  however,  show  marked  differences  from  H.  muris,  for  the 
majority  are  found  in  red,  not  white,  corpuscles,  while  in  some  the  whole 
process  of  schizogony  is  completed  in  the  blood  stream,  therefore  a  few  more 
general  remarks  are  necessary  to  supplement  the  life-history  given  above. 
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The  peripheral  blood  of  the  vertebrate  can  contain  trophozoites,  schizonts 
contfnorf  ^'^•^^  corpuscles,  the  two  iktter  being contamed  in  a  double  capsule,  which  is  probably  formed  by  the  parasite and  which  is  always  in  close  attachment  to  the  nucleus  of  the  host  cell 

cell    n'f-fn^'Z.-^T'r*^'  trophozoite  lying  free  in  the  enclosing cell,  as  an  oval,  fusiform,  or  club-shaped  mass  of  cytoplasm  with  a  large 
rrK7th/.H-'"';  trophozoite  grows  it  becomes  encapSi 
bnr  V  ITth  scluzont,  which,  when  fully  grown,  is  a  large  oval  or  rounded body,  with  a  central  nucleus,  and  with  the  cytoplasm  filled  with  spherules ihis  schizont  usually  lies  in  an  enlarged  and  dehjemoglobinized  cell,  in  which it  IS  seen  to  be  surrounded  by  a  thick  capsule,  which  shows  three  definite cleavage  mes,  of  which  two  cross  it  transversely  a  short  distance  from  either pole,  while  the  tliird  is  longitudinal. 

There  are  two  varieties  of  schizonts,  one  which  gives  rise  to  relatively  few 
large  merozoites  called  '  macromerozoites,'  while  the  other  breaks  up  into relatively  many  small  micromerozoites. 

This  difEerentiation  is  considered  to  be  a  prelude  to  the  formation  of  macro- 
and  micro-gametocytes.  Usually  the  schizont  divides  into  eight  twelve  or sixteen  merozoites,  which  may  escape  from  the  enclosing  cell  in  the  peripheral blood,  but  more  generally  do  so  in  an  organ,  such  as  the  liver,  lung,  or  bone- marrow.  Other  hasmogregarines,  like  H.  jaculi  and  H.  muris,  undergo  seg- mentation m  the  cells  of  an  organ  such  as  the  liver. 

The  gametocytes  are  easily  recognizable  from  the  schizonts,  as  they  He  bent 
up  m  the  capsule,  and  because  the  enclosing  cell  is  not  affected  by  the  para- 

FlG.    138.  H^MOGREGARINA 
RAREFACIENS  SaMBON: 
Young  Gametocyte. 

(After  Sambon.) 

Fig.    139.  H.ffiMOGREGARINA 
SELIGMANNI  SaMBON,  SHOW- 

ING Capsule  and  Cleavage 
Lines. 

(After  Sambon.) 

site.  It  is  not  possible  at  present  to  differentiate  between  the  macro-  and 
the  micro-gametocyte. 

In  shed  blood  they  quickly  escape  from  the  capsule,  which  may  be  seen  to  be 
double,  for  Sambon  depicts  a  gametocyte  which  has  escaped  from  the  outer wall  of  the  capsule,  but  has  the  inner  wall  still  adherent. 
When  free,  they  are  seen  to  be  of  an  elongated,  club-shaped  form.  At  the 

thicker  end,  which  is  anterior,  there  projects  a  small  retractile  rostrum  or 
beak,  from  which  a  clear  line,  probably  a  cytostome  or  pharynx,  runs  back- 

wards through  the  cytoplasm,  and  ends  near  the  nucleus. 
The  ectoplasm  shows  at  times  a  differentiation  into  three  layers — epicyte, 

sarcocyte,  and  myocyte — while  the  endoplasm  is  granular,  and  about  its middle  is  found  the  round  or  oval  nucleus. 
According  to  Sambon,  conjugation  can  be  seen  taking  place  in  blood  spread 

on  an  ordinary  slide.  The  further  history  of  the  cycle  of  sporogony  is  only 
known  in  H.  muris  and  H.  canis  ;  the  former  has  already  been  described,  and 
the  latter  will  be  mentioned  later. 

Recently  Henry  has  shown  that  Balfour's  infective  granule  is  a  phase  in 
the  life-history  of  H.  simondi.  Haemogregarines  can  be  cultivated  in  Nicolle's 
blood-agar  medium. 
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Nn  h^mo'^eearines  are  at  present  known  in  birds 
 or  in  man  but  some 

pecuL^  P^Sfs  have  been  se^en  by  Castellani  
and  Willey  and  others  :n  the 

Fig   140  — H^MOGREGARINA  MIRABILIS  CaSTELLANI  AND  W
iLLEY,  SHOWING 

"  THE  Escape  of  the  Gametocyte  from  its  Capsule. 

(After  Castellani  and  Willey.) 

peripheral  blood  of  man  (p.  442)  :  whether  these  will  p
rove  to  be  hasmo- 

gregarines,  or  whether  they  belong  to  some  other  order  o
f  the  protozoa, 

remains  to  be  seen. 

Fig.  141.  HiEMOGREGARINA  selig- 
manni Sambon  :  Free  Sporont. 

(After  Sambon.) 

Fig.  142. — H^mogregarina 
seligmanni  Sambon. 

According  to  Sambon,  tliis  iigure 
probably  represents  conjugation. 

(After  Sambon.) 

Classification.— As  already  mentioned,  the  species  of  the  genus  Hamogre- 

garina  Danilewsky  1885  will  be  arranged  according  to  their  hosts. 

H^MOGREGARINES  OF  THE  MAMMALIA. 

Hsemogregarina  muris  Balfour  1905. 

Synonyms. — Leucocytozoon  muris  Balfour  1905  ;  Hepatozoon  perniciosum 
Miller  1908.  .  .  . 

H.  muris  is  found  in  the  mononuclear  leucocytes  of  Epimys  norvegtcus  m 

Khartoum,  and  in  white  rats  in  Washington,  D.C.  Its  schizogony  and 

sporogony  in  Lelaps  echidninus  have  already  been  described  (p.  424)-  It 
caused  aneemia,  severe  illness,  and  death  in  the  rats. 

Hsemogregarina  eanis  James  1905. 

Synonym. — Leucocytozoon  canis  James  1905. 
Hcemogregarina  canis  was  discovered  by  Bentley  in  the  blood  of  a  pariah  dog, 

Cayiis  familiaris,  in  Assam,  and  this  discovery  was  fully  confirmed  by  James 

in  1905.  Christophers  was  the  first  investigator  to  trace  out  its  full  life- 
history  in  1906-07. 

It  appears  to  be  common  in  pariah  dogs  in  Assam  and  Madras,  but  more 
particularly  in  the  puppies  and  less  common  in  the  adults.  It  is  also  found 
in  Ceylon,  and,  according  to  Button,  Todd,  and  Tobey,  it  probably  occurs  in 
dogs  in  the  Gambia. 

Morphology. — The  parasite  is  seen  in  the  white  corpuscle  of  the  peripheral 
blood  as  an  oval,  unpigmented  mass  wMch  is  difficult  to  stain,  and  which  lies 
in  two  envelopes — an  outer  formed  from  the  cytoplasm  of  the  corpuscle,  and 
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itself  on  one  side  of  the  cyst-wall  whiirtrnudSr^omt  moSto^^^^^^^^ The  cyst  becomes  more  swollen  and  rounder,  and  is  most  difSlt  to  stai^^' 

^olZTtTli:lTret^^^^^^  
olde"  nlecfmef  m?ed  iTh 

Fig.  143.— Diagram  of  the  Life-Cycle  of  H^mogregarina  canis  James. 
(Constructed  from  drawings  by  Christophers.) 

marks  a  gap  in  the  life-history.  As  the  cyst  matures  the  granules  become  less 
m  number,  and  merozoites  are  seen  lying  among  them,  and,  later,  the  granules 
having  disappeared,  only  merozoites,  which  number  about  tliirty,  are  seen 
lying  along  with  a  little  granular  matter,  in  the  oval  or  circular  cyst,  which may  be  48  /j.  in  diameter. 

It  does  not  appear  clear  what  happens  to  these  merozoites,  but  from  Christo- 
phers' description  one  is  led  to  infer  that  they  infect  other  cells  in  the  bone- marrow  of  the  dog,  and  thus  become  young  trophozoites. 

Trophozoite. — By  inference  one  is  led  to  believe  that  the  trophozoite 
probably  appears  in  the  bone-marrow  as  a  small,  round,  or  egg-shaped  body, 
possessing  no  capsule,  and  having  a  chromatin  mass  of  isolated,  rod-shaped 
granules  arranged  loosely  in  a  circle.    These  trophozoites  lie  in  a  mono- 
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„     1-1,  narents  of  the  transitional  cells,  which  are  looked 

nuclear  cell  which  are  the  J^^^^/j^^^^,!,^,  leucocytes,  but  when  infected 
upon  as  the  parents  ._^^f,^ent  is  not  completed,  and  hence  the 
by  the  parasite  the  P^Per  'i^T,*-'^'^^  type  of  cell  containing  the 
appearance  m  the  P^nP^f  J^^^^Pfte  i^"^^^^         the  liver  and  spleen  as 

S  when  examined  at"^  different  periods  the  fol
lowing  sporogony  can  be 

cvtopTasm  of  the  cell.  Two  of  these  secondary  vermic
ules,  which  apparently 

ala Tulldo  not  differ  in  appearance,  conjugate,  and  the  nuclei  fuse  ̂ ^^^
^f't 

follows  a  throwing  out  of  two  large  masses  of  chr
omatm  from  the  nucleus 

and  The  seSrS  of  a  portion  of  cytoplasm.  The
  former  may  represent 

reduction  and  the  latter^ the  separation  of  the  body 
 of  the  microgamete. 

Anywa?  as  the  result  of  this  process  there  is  formed 
 an  oocyst  with  a  syn- 

karvon  and  therefore  the  conjugation  results  m  a  true  zy
gosis.  The  oocyst 

still  embedded  in  the  epithelial  cell,  grows  rapidly,  and  has
  a  centra  clear  area 

and  o^ter  rim  of  protoplasm,  with  chromatin  diffused 
 m  irregu  ar  masses 

near  the  periphery  When  about  14  f.in  diameter,  the
  oocyst  divides  into 

twelve  to  fourteen  sporozoites  (or  sporoblasts) ,  which  rather  resemble  vermi- 

cllerbut  differ  by  being  more  globular  and  having  a  sh
ort  oval  nucleus. 

These  sporozoites  escape  into  the  lumen  of  the  gut  of  the  tick 

'  Whether  these  bodies  are  sporozoites  or  sporoblasts  is  not  known  .  neith
er 

is  it  known  how  they  get  into  the  dog  so  as  to  complete  the  cycle  of  s
porogony. 

In  other  words,  there  is  a  great  gap  in  the  cycle  of  sporogony  at  tins  p
oint. 

Haemogregarina  bovis  Marfoglio  and  Carpano  1906. 

In  Bos  taurus  in  Abyssinia.    The  parasites  are  7  to  10  jx  in  length,  and
 

I  -  5  to  2    in  breadth,  and  possess  rounded  ends. 

Haemogregarina  gerbilli  Christophers  1905- 

Found  in  the  Indian  field-rat,  Gerbillus  indicus,  in  which  it  produces  only  a 

little  anffimia.  It  lies  in  cysts  in  enlarged  pale  blood  corpuscles  as  a  vermicule 

with  a  bent  tail,  and  has  a  median  nucleus  and  some  chromatin  dots.  In 

the  louse  Hamatopinus  stephensi,  he  describes  the  parasite  as  escaping  from 

its  cyst  and  becoming  a  free  vermicule,  which  gets  in  the  coelome,  and  there 

encysts  and  becomes  a  large  oocyst,  growing  up  to  350  m  m  diameter.  This 

oocyst  divides  into  numerous  sporoblasts,  which  contain  six  to  eight  crescentic 

sporozoites.  These,  when  free,  appear  as  sausage-like  bodies,  15  by  4  A^. 
with  a  distinct  nucleus.  ,    ,      1  1 

There  is,  however,  some  doubt  as  to  whether  these  cysts  are  really  developea 
from  the  haemogregarine. 
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Ha9mogregarina  jaculi  Balfour  1905. 
Synonym.— £r.  6«//oMn' Laveran  1905 

The  trophozoite  is  found  in  a  liver  cell  as  an  oblong  parasite  lying  in  a  cavitv 

Haemogregarina  funambuli  Patton  1906. 
Synonym. — Leucocytozoon  funambuli  Patton  1906 
This  parasite  was  found  by  Patton  in  the  large  mononuclear  leucocytes  of 

Funambulus  pennahi  (the  Kathiawar  palm-squirrel)  ieucoc^tes  ot It  :s  found  m  cysts  in  the  leucocytes,  and  as  free  forms  in  the  plasma  No 
^yit?f^  ̂ °  ̂̂ ^".^ogo^y  could  be  found.  In  the  gut  of  the  louse  [H^mato- 
tlTn  Jf-^  P^t'^'''  T  t^ese  squirrels  vermicules  could  be  found,  and  also  in tfte  ccelome,  but  no  further  development  took  place. 

Haemogregarina  ratti  Addie  1906. 
Synonym.— i?.  raiti  Addie  1906. 
This  is  a  hasmogregarine  found  in  the  leucocytes  of  Epimys  rattus. 

Haemogregarina  felis  Christophers  1906. 
Like  H  cams,  only  found  in  cats.    It  was  discovered  by  Patton.  Schizo gony  and  sporogony  unknown. 

H^MOGREGARINES  OF  REPTILIA. 

Haemogregarines  of  the  Crocodilia. 

H.  hankini  Simond  1 901,  in  Gavialis  gangeticus  Gmel.  ;  H.  crocodilinorum 
isomer  1901,  m  Osteotcsmus  tetraspis  Cope,  and  in  C.  cataphorades  Cuv. 

Haemogregarines  of  the  Chelonia. 

A  very  large  number  of  hEcmogregarines  are  known  in  Chelonia,  but  the 
best-studied  life-history  is  that  of  H.  stepanovi. 

Haemogregarina  stepanovi  Danilewsky  1889. 

H.  stepanovi  is  a  parasite  in  the  red  blood'corpuscles  of  tortoises — e.e Emys  orbicularis 'L.  and  Cistudo. 
It  appears  in  two  forms— one  kidney-shaped,  and  the  other  long  and  thin and  bent  upon  itself. 
The  young  trophozoite  is  club-shaped,  and  grows  into  the  broad  kidney 

form,  which  in  the  bone-marrow,  liver,  or  spleen  breaks  up  into  merozoites, 
which,  escaping  from  the  red  cell,  complete  the  cycle  by  entering  new  cells. 

The  trophozoite  grows  into  a  large  oval  form,  which  elongates  until  it  gives 
rise  to  the  long  thin  form  which  is  bent  upon  itself.  If  blood  containing  this 
form  is  sucked  by  a  leech  {Placobdella  catenigera  Moqu  Tand) ,  it  escapes  from 
the  corpuscle  in  the  intestine,  and,  entering  between  the  epithehal  cells, 
develops  into  a  macrogamete  or  a  microgamete,  and  forms  an  ookinete,  which 
wanders  into  the  bloodvessels  around  the  intestine,  and  so  gets  to  the  pharyn- 

geal glands,  in  which  it  becomes  an  oocyst  forming  numerous  sporoblasts  and 
sporozoites,  which  complete  the  cycle  of  sporogony  by  entering  the  tortoise 
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whPn  it  is  again  bitten  by  the  leech.  There  is  also  e
vidence  of  the  infection 

ofthe  ova  ofthe  leech  in  the  tinding  of  sporozoites  in  t
he  pharyngeal  glands 

of  immature  embrj'O  leeches. 

Hsemogregarina  nicoriSB  Castellani  and  Willey  1904. 

This  parasite  is  common  in  the  tortoises  [Nicoria  in'/wga  Sch
weigg)  which 

are  found  in  the  ditches  and  marshy  lands  round  Colombo,  and  
also  m  Colombo 

Lake.  The  young  trophozoite  grows  into  the 

schizont,  which  divides  into  merozoites. 

Other  parasites  are :  H.  laverani  Simond 

1 90 1,  in  Emyda  granosa  Schoepff  ;  H.  mesmh 
Simond  1 90 1 ,  in  Kachitga  tectum  Gray ;  H.  hilleti 

Simond  1901,  in  Trionyx  cartilagineus  Boddert; 

H.  stepanoviautt  Laveran  and  Mesnil  1902,  in 

Fig.  144. — ^H^MOGREGARINA  VITTAT^ 

Robertson  :  a  Broad  Form,  show- 
ing Peculiar  Red  Bodies. 

(After  Miss  Robertson.) 

Fig.     145.  H-EMOGREGARINA 
VITIATE  Robertson  :  Ga- 
METOCYTE. 

(After  Miss  Robertson.) 

Damonia  reevesii  ;  H.  vara  Laveran  and  Mesnil  1902,  in  Damoma  re&vesn  ; 

H.  mauretania  Sergent  1904,  in  Testudo  ibera  Pall.  ;  H.  bagenesis_  Ducloux 

1904  in  Clemmys  leprosa  Schweigg.  Its  sporogony  is  said  to  occur  m  Placob- 
della  catemnigera  Moqu  Tand.  H.  vittatcB  Robertson  in  Emyda  vtttata 
(Figs.  136,  144,  and  145). 

Haemogregarines  of  the  Ophidia. 

The  hffimogiegarines  of  Ophidia  are  numerous,  but  their  life-history  has  not 
been  properly  studied.    They  have  mostly  been  described  by  Sambon. 

Hsemogregarina  mirabilis  CasteUani  and  Willey  1904  (Fig.  140). 

H.  mirabilis  is  a  parasite  in  the  red  cells  of  Tropidonotus  piscator  Schn. 

The  trophozoite  is  vermicular  and  large  (12  ju,),  and  stains  uniformly  blue, 
leaving  no  clear  pole.  The  nucleus  is  dense,  and  placed  near  the  anterior 
end,  and  is  enclosed  in  a  well-developed  cytocyst,  which  is  stippled  with 
SchiifEner's  dots. 

Other  forms  are:  H.  pythonis  Billet  1895,  in  Python  reticularis  Schn.; 
H.  pococki  Sambon  and  Seligmann  1907,  in  P.  molurus  L.  ;  H.  schattocki 
Sambon  and  Seligmann  1907,  in  P.  spilotes  Lacep.  ;  H.  najm  Laveran  1902, 
in  Naja  tripiidians  Merr  ;  H.  mocassini  Laveran  1902,  in  Ancistrodon  pisci- 
vorus  Pal.  ;  H.  crotali  Laveran  1901,  in  Crotalus  confluentis  ;  H.  seligmanni 
Sambon  1907,  in  Lachesis  mutus  ;  H.  zamenis  Laveran  1902,  in  Zamenis 
hippocrepis  L.  ;  H.  mansoni  Sambon  and  Seligmann  1907,  in  Zamenis  flagelli- 
formis  L.  ;  H.  refringens  Sambon  and  Seligmann  1907,  in  Pseudaspis  cana  L.  ; 
H.  rarefaciens  Sambon  and  Seligmann  1907,  in  Coluber  corais  Holb.  ;  H.  cant- 
liei  Sambon  1907,  in  Eryx  conicus  ;  H.  terzii  Sambon  1907,  in  the  boa- 
constrictor  ;  and  many  others. 

Haemogregarines  of  the  Sauria. 
The  best  known  of  these  is  H.  lacertarum  Danilewsky  1885,  in  the  red  cells 

of  Lacerta  muralis  Laur.,  L.  viridis  Laur.,  L.  agilis  L.,  and  L.  ocellata  Daud. 
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evil  JT  YT  f' ^''T^  ^  schizont,  which  is  enclosed  in  a  cyto- cybt,  and  which  breaks  up  into  merozoites  in  the  liver,  spleen,  or  kidney. 
whth°'^.^+V'''  "lf™^o/t^«  maybemacromerozoites  or  micro-merozoites, 
I^^P      fr,  r  T  precursors  of  the  macro-  and  micro-gametocytes  which 

•      '^'i  .  ^^'^       "^^y  i'^fect  the  lizard  in  the  adult  stag. , 
though  this  must  be  rare,  as  it  usually  attacks  mammals,  and  then  only  by  its nymphee  and  larvas. 

liv^.w^^''''  V-'^i  d'^scribed  :  thoinsom  Minchin  1907,  in  the  Himalaya Ji^ard  (Agam^a  hiberculata)  ;  H.  schaudinni  C.  Franga.  in  Lacerta  ocellata  Daud, 

H.EMOGREGARINES  OF  THE  AMPHIBIA. 

The  best  studied  of  these  is  Hcsmogregarina  minima  Chaussat. 
Synonyms.— -Dre/jawi^^iMw  ranarum  Lankester,  Laverania  ranarum  Grassi Jd.  ranarum  Kruse,  Lankestrella  ranarum  Labbe. 
This  parasite  is  found  in  the  red  cells,  leucocytes,  and  tissue  cells  of  Rana esculenta  L. 

Schizogony  takes  place  in  the  spleen,  liver,  kidney,  and  bone-marrow,  where 
the  cytocysts  containing  round  schizonts,  which  break  up  into  five  to  eight macromerozoites  (5  to  8  /n)  or  numerous  micromerozoites  (3  to  4  /j,). 

The  spoiont  is  club-shaped,  and  sporogony  takes  place,  according  to  Billet in  the  leech  [Helobdella),  but  his  account  is  very  doubtful,  and  will  require confirmation. 

Hintze  gives  a  quite  different  development  in  the  intestine  of  the  frog, 
but  It  IS  possible  that  he  mistook  a  coccidial  parasite  for  the  sporogenic 

Durham  notes  a  Drepanidium  (ha^mogregarine)  in  the  blood  of  a  toad  in 
Para,  and  a  Dactylosoma  (Labbe)  in  the  internal  organs — the  former  is  the 
schizont,  and  the  latter  the  sporont — and  found  evidences  of  conjugation  and cyst-formation  in  ticks  fed  on  these  toads. 

H.  splendens  Labbe  1908  is  found  in  Rana  esculenta  in  Portugal.  H.  lepto- 
daciyli  Lesage  1908  is  found  in  Leptodactylus  ocellatus  in  Argentina. 

HiEMOGREGARINES  OF  THE  PISCES. 

Fish  of  all  kinds  and  in  all  parts  of  the  world  appear  to  contain  these  para- sites. 

Hsemogregarina  simondi  Laveran  and  Mesnil  1901. 
H.  simondi  is  a  parasite  in  Solea  vulgaris  (the  sole).    Schizogony  takes 

place  in  the  red  corpuscles,  the  schizont  dividing  longitudinally  into  tw'O,  four, 
or  eight  merozoites.    Sporogony  takes  place  in  Platybdella  solea  Kroger,  a 
leech  found  on  the  sole  in  which  ookinetes  have  been  found. 

Hsemogregarina  anarrhichadis  Henry  1912. 
H.  anarrhichadis  is  found  in  the  catfish  Anarrhichas  lupus. 
Other  fish  haemogregarines  are  :  H.  bigemina  Laveran  and  Mesnil  1901  in 

Blennius  pholis,  H.  quadrigemina  in  Callionymus  lyra,  H.  platesses  Lebailly 
1904  in  Pleuronectes  platessa,  H.  rovignensis  Minchin  and  Woodcock  1910  in 
Trigla  lineata. 

PHYLUM  IV.  NEOSPORIDIA. 

Definition. — Parasitic  plasmodromata,  without  motile  organs,  in 

whichi  spore-formation  and  tropliic  growth  proceed  simultaneouslJ^ 
The  Neosporidia  are  protozoa  in  whicli  reproduction  and  growth 

go  on  together.  In  tlie  Telosporidia  the  tropliozoite  grows  into  the 
schizont  wliich  divides  into  spores  ;  in  the  Neosporidia  growth  and 

spore- formation  go  on  togetlier  ;  but,  as  in  the  case  of  all  attempts 
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at  classification,  there  are  exceptions,  for  tlie  
trophozoite  may  grow 

into  the  schizont,  and  then  divide. 

It  appears  as  though  the  Neospondia  we
re  evolved  from  a  sarco- 

"^'xheTa?? divided  into  four  orders  :  (i)  Myxosporidia,  (2)  Actino- 

myxidia,  (3)  Sarcosporidia,  (4)  Haplosporidia  
;  and  m  addition, 

there  are  a  number  of  parasites  belonging  evidently  to
  the  protozoa, 

which  cannot  easily  be  classified,  and  are  therefore  
placed  m  an 

addendum  to  the  Neosporidia  as  Protozoa  incertce  sed
is. 

ORDER  1.  MYXOSPORIDIA  Biitschh. 

Neosporidia  with  spore-formation  commencing  early  in  the  amoeboi
d  tropho- 

zoite.   Each  spore  has  one  or  mere  polar  capsules. 
The  Myxosporidia  are  subdivided  into  : —  ^   .  -  .s 
Suborder  I.  Phsenocystes  Gurley.  Synonym.— Myxosporidia  {sens A  s

tncto). 

Spores  with  two  to  four  large,  clearly  visible  polar  capsules. 

Suborder  II.  Cryptocystes  Gurley.  Synonym.— Microspondia  (Balb
iani). 

Spores  with  one  minute  polar  capsule,  which  is  only  rendered  visible 
 by 

treatment  with  reagents. 

SUBORDER  I.  PHiENOCYSTES. 

PhEenocystes  comprise  the  true  Myxosporidia,  being  usually  found  in 

Teleostean  fish,  though  they  may  occur  in  elasmobranchs,  amphibia,  and 

'^^^n^fish  they  have  long  been  known  as  psorosperms,  being  found  in  the  bile- 
passages,  the  urinary  organs,  the  muscles,  and  the  nervous  system. 

The  amoeboid  trophozoite  has  a  differentiation  of  its  cytoplasm  into  endo- 

and  ecto-plasm,  and  moves  about  by  pseudopodia.  Spore-formation  begins 
early  by  a  concentration  of  the  cytoplasm  around  one  of  the  nuclei  of  the 

trophozoite.  This  concentrated  area  is  marked  off  by  a  capsule,  and  is  the 

pansporoblast.  The  nucleus  of  the  pansporoblast  divides  repeatedly,  after 

which  the  cytoplasm  splits  into  two  masses— the  sporoblasts— each  of  which 
is  covered  by  a  cuticle  and  contains  three  nuclei. 

The  cytoplasm  of  the  sporoblast  now  divides  into  three  areas  around  the 
nuclei.  One  of  these  areas  is  large,  and  is  called  the  sporoplasm,  while  the 
other  two  are  small,  and  form  the  polar  capsules.  Each  spore,  therefore, 

contains  two  polar  capsules  and  one  mass  of  sporoplasm,  which  represents  a 
single  sporozoite.  Each  polar  capsule  develops  a  spirally  coiled  thread.  A 
spore  escapes  when  the  parent  trophozoite  dies,  and  then  finds  its  way  out  of  its 
host  by  the  bile  or  urine,  or  through  the  tissues  into  the  alimentary  canal. 

For  further  development  it  must  be  swallowed  by  another  host,  in  whose  ali- 
mentary canal  the  threads  of  the  polar  capsules  are  extruded,  fixing  the  little 

spore,  which  bursts  and  allows  the  amoeboid  sporozoite  to  escape  and  go  on 
its  travels  in  search  of  a  suitable  tissue.  Perhaps  en  route  it  conjugates  with 
another  sporozoite  ;  if  so,  this  is  not  known.  While  sporogony  is  preparing, 

schizogony  may  take  place  by  plasmotomy,  which  is  the  division  of  the  multi- 
nuclear  trophozoite  into  two  or  more  forms. 

It  will  thus  be  seen  that  growth,  plasmotomy  (schizogony),  and  spore- 
formation  (sporogony)  go  on  simultaneously. 

Classification — Disporea  Doflein. — Phsenocystes  with  two  spores. 
Family. — Ceratomyxidse  Tlielohan.  ■ 
Genera. — Ceratomyxia,  Leptotheca. — Parasitic  in  fish  and  frogs. 
Polysporea  Doflein. — Phajnocystes  with  more  than  two  spores. 
Family  i. — Myxidiidce  Thelohan. 
Genera. — Sphcsrospora,  Myxidium. 
Family  2. — Chloromyxidas  Thelohan. 
Family  3. — Myxobolidae  Thelohan. 

28 
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SUBORDER  II.  CRYPTOCYSTES. 

This  order  is  divided  by  Doflein  and  Perez  into  : — 
Tribe  i.  Monosporogenea  Perez. — Trophozoite  becomes  a  single  pansporo- 

blast (sporont),  which  produces  a  single  spore. 
Genus. — Nosema  Nageli. 
Tribe  2.  Oligisporogenea  Doflein. — Trophozoite  becomes  a  single  pansporo- 

blast (sporont),  which  produces  four  to  eight  spores. 
Tribe  3.  Polysporogenea  Doflein. — Trophozoite  becomes  numerous  pansporo- 

blasts (sporont),  which  produce  many  spores. 

Tribe  i.  Monosporogenea. 

This  tribe  includes  Nosema  bombycis  Nageli  1857,  which  is  the  cause  of 
pebrine,  the  silkworm  disease.    N.  apis  Zander  1909  was  shown  to  be  the 
cause  of  microsporidiosis  in  bees  in  England  by  Fantham  and  Porter. 

Tribe  2.  Oligosporogenea. 

This  includes  the  genus  Gurleya  Doflein,  TMlohania  Henneguy,  and  Pleisto- 
phora  Gurley. 

Tribe  3.  Polysporogenea. 

This  includes  the  genera  of  Glugea  Thelohan,  and  Myxocystes  Mrazek,  of 
which  Glugea  anomala  Moniez  is  a  parasite  of  the  stickleback. 

Microsporidium  polyedricum  Bolle,  a  doubtful  species,  is  said  by  Perroncito 
to  occur  in  man. 

ORDER  II.  ACTINOMYXIDIA. 

These  are  parasites  in  the  TubificidcB  of  the  oligochsete  worms,  and  need  no 
concern  us. 

ORDER  III.  SARCOSPORIDIA. 

Definition. — Neosporidia  in  which  the  young  tropliozoite  is,  with 
rare  exceptions,  found  in  tlie  muscle-fibre  of  warm-blooded  animals. 
Spore-formation  commences  early,  and  proceeds  during  the  whole 
growth  of  the  trophozoite,  which  may  attain  a  very  large  size,  when 
it  is  covered  by  two  coats,  the  inner  of  which  is  prolonged  internally 
through  the  parasite  dividing  it  into  a  series  of  chambers. 
The  Sarcosporidia,  discovered  by  Miescher  in  1843,  are  very 

common  parasites,  and  in  the  form  of  Sarcocysiis  tenella  may  be 

seen  by  the  practitioner  in  the  tropics  in  meat  sent  as  food  to  gaols 
and  hospitals. 

Two  genera  are  known  :  (i)  Sarcocysiis,  (2)  Rhinosporidium. 

I.  Sarcocystis  Lankester  1882. 

Though  a  common  parasite,  its  life-history  is  by  no  means  well 
known.  The  youngest  form  is  the  trophozoite  described  by 

Bertram,  which  lies  in  a  muscle-fibre,  and  consists  of  cytoplasm 

united  by  a  cuticle,  and  containing  several  mononuclear  pansporo- 
blasts. The  next  stage  is  more  advanced,  for  in  this  the  trophozoite 

has  grown  considerably,  and  now  consists  of  two  coats — an  outer, 
radialty  striated,  and  an  inner,  homogeneous,  which  is  prolonged 
externally  into  filaments  and  internally  into  a  series  of  septa, 

marking  out  chambers,  each  of  which  contains  one  pansporoblast. 

Internal  to  this  coat  is  a  layer  of  cytoplasm  forming  the  endoplasm 
of  the  parasite. 
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The  poles  of  the  parasite  consist  of  undiffere
ntiated  endoplasm, 

and  form  the  areas  of  growth  of  the  young  tro
phozoite.  The  pan- 

sporoblast breaks  up  into  a  large  number  of  spores. 

The  third  stage  is  reached  when  the  parasite  has  g
rown  so  much 

that  it  has  stretched  the  muscle-fibre,  in  which  it  is  lying,
  into  a  thin 

sheath  covering  it,  and  there- 

fore now  appears  to  lie  be- 
tween the  muscle-fibres.  The 

endoplasmic  layer  extends  all 

round   the   interior  of  the       -p^^   146  — Sarcocystis  tenell^ 

parasite,  so   that  the  pan-  bubali  :  Young  Form. 
sporoblasts  are  formed  from 

the  whole  periphery,  and  therefore  the  youngest  forms  are  in  this 

position,  while,  farther  in,  chambers  with  the  fully-developed 

pansporoblasts  are  found,  and,  still  farther  in,  is  the  centre  of  the 

parasite,  filled  by  a  granular  substance  formed  from  broken-down 
and  dead  spores  which  have  been  too  long  in  existence. 

As  to  the  spores,  a  curious  point  to  be  noted  is  that  some  observers 

only  describe  gymnospores,  while  others  only  describe  chlamydo- 

Fig.  147. — Sarcocystis  tenell^s;       Fig.    148.  —  Sarcocystis  Spores 
BUBALI  IN  Meat.  found  in  the  Blood  of  Bos  indi- 

CUS  BY  CaSTELLANI  AND  StURGESS. 

spores.  Minchin  suggests  that  this  is  because  parasites  in  different 

stages  of  their  life-history  have  been  examined,  and  he  looks  upon 
the  gymnospores  as  merozoites  and  the  chlamydospores  as  spores, 

and  these  views  are  strongly  supported  by  Korte's  description  of  a form  in  Macacus  rhesus. 

The  merozoites  are  crescent-shaped,  naked  spores,  from  i  to  12  /li 
in  length,  according  to  the  species,  consisting  of  a  finely  granular 
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protoplasm  with  a  nucleus,  some  granules,  and  one  or  two  vacuoles 
I  hey  are  thought  to  be  the  means  by  which  the  parasite  spreads 
icsell  m  its  host,  especially  as  they  are  motile  by  gliding,  corkscrew  ' or  amoeboid  movements. 

The  spores  are  from  3  to  14  long  in  Sarcocysiis  tenella  with  one 
extremity  rounded  and  the  other  pointed.  They  are  curved  and 
surrounded  by  a  thin  membrane.  The  pointed  third  of  the  spore  is 
spirally  striated,  due  to  fine  folds  in  the  outer  capsule  while  the 
blunt  third  contains  a  nucleus.  It  is  obvious  that  this  resembles 
the  spore  of  a  myxosporidian,  and,  in  fact.  Van  Eecke  says  that 
one,  two,  or  even  three  filaments  issue  from  a  spore.  The  spores  can be  seen  m  the  peripheral  blood  at  times. 

It  is  thought  that  these  spores  spread  the  infection  to  another 
host,  but  m  what  manner  is  not  clear.  Perrin  has  recently  sug- 

gested that  the  parasite  may  be  transmitted  by  the  larvae  and 
imagines  of  the  blow-fly  (Calliphora)  or  the  flesh-fly  (Sarcophaga) . 

It  IS  true  that  Smith  has  infected  (after  a  long  incubation)  mice 
by  feeding  them  on  the  flesh  of  infected  mice,  but  that,  of  course, 
might  simply  be  by  the  merozoites,  and  would  in  any  case  not 
explain  how  herbivorous  animals  are  infected.  Our  feeding  experi- 

ments with  a  dog  were  not  successful. 

Pathogenicity. — Sarcocystis  tenellcB  bubali  is  very  common  in  the 
buffalo-meat  in  Ceylon,  and  frequently  causes  inquiries  to  be  made. 
It  appears  as  white  particles,  called  by  the  native  butchers  '  milk 

nerves,'  lying  among  the  muscular  fibres  of  tongue,  larynx, diaphragm,  and  skeletal  muscles.  This  ingestion  of  infected  meat 
has  apparently  no  deleterious  effect  on  man,  but  the  spores  may  be 
the  cause  of  irregular  fever. 

Classification. — A  number  of  species  are  recognized  : — 
1.  Sarcocystis  miesclicriana  Kiihn  1865,  found  in  the  pig. 
2.  5.  bertrami  Doflein  1901,  in  the  horse. 
3.  S.  tenellce  Railliet  1886,  in  the  sheep.    S.  tenellcs  bubali,  in  the  Cejdon 

buffalo,    VuilL  imin  has  described  a  case  of  this  infection  in  man. 
4.  5.  blanchardi  Dofiein  1901,  in  cattle. 

5.  5.  lindemanni  Rivolta  1878. — This  species  has  been  found  in  man. 
They  were  first  described  indefinitely  by  Lindemann  in  1868,  in  the  myo- 

cardium and  on  the  valves  of  the  heart  of  a  person  who  had  died  of  dropsy. 
They  were  said  to  be  3  millimetres  in  length  and  i  -5  millimetres  in  breadth, 
but  it  is  very  doubtful  what  these  really  were. 

Rosenberg,  in  1902,  reports  a  most  doubtful  case  of  a  cyst  in  a  papillary 
muscle  in  a  person  who  died  from  pleuritis  and  endocarditis.  Kartulis 
described  them  in  the  muscular  system  and  liver  (most  doubtful)  of  a  person  — 
who  died  from  multiple  abscesses  in  the  liver  and  muscles.    The  man  was  a  ■ 
Sudanese.    Koch,  in  1887,  described  an  undoubted  case  in  Egypt.  I 

Baraban  and  St.  Remy,  in  1894,  described  them  in  the  laryngeal  muscles  I 
of  a  man  who  had  been  executed.  This  description  is  not  to  be  doubted.  ■ 

The  parasite  is  described  as  being  i-6  millimetres  long,  and  about  0-17  milh-  I metre  in  width.  ■ 

6.  S.  hueii  Blanchard  1885,  in  the  seal.  ™ 
7.  5.  kortdi  Castellani  and  Chalmers  1909. — This  parasite,  found  by  Korte 

in  the  thigh  muscles  of  Macacus  rhesus,  is  peculiar  in  that  the  inner  coat  was 
not  continued  into  the  cytoplasm  of  the  trophozoite,  and  the  endoplasm 
contained  only  gymnospores  (merozoites),  and  no  pansporoblasts  or  alveolar 



RHTNOSPORinrUM 
437 

npHvork  The  spores  contained  nothing  but  a
  nucleus,  no  cell  membrane 

or  S^'structurl  being  visible.     There  were  no  sig
ns  of  any  reaction  on  the 

P'\s!  1  a'miSrSplendore  igoy.-Parasite  in  Ammidis  sa
racura.  a  Brazilian 

Mesnil  says  it  is  not  generic,  and  perhaps  not  specif
ic.  It  is  found  m  a 

Brazilian  bird,  Ammodromus  m-animbc. 

2.  Rhinosporidium  Minchin  and  Fantham  1905. 

Definition— Sarcocystidfe  with  well-defined  sporobla
st. 

Rhinosporidium  seeberi  Wernicke  1900. 

Synonym.— Rhinosporidium  kinealyi  Minchin  and  Fantha
m  1905. 

Rhinosporidium  was  discovered  in  1896  by  Dr.  Guillenno  S
eeber 

in  Buenos  Ayres  in  a  nasal  polypi  in  a  young  man  of  nmeteen  yea
rs 

of  age.  In  1900  he  published  a  description  of  the  parasite,  an
d  m 

the  same  year  Wernicke  gave  it  the  name  of  Coccidium  seeberi.
 

Kinealy.in  1903,  reported  to  the  Laryngological  Society  a  peculia
r 

case  of  polypus  growing  from  the  septum  of  the  nose  of  an  Indi
an 

in  Calcutta  as  a  pedunculated  vas- 
cular growth  resembling  a  raspberry 

in  appearance  by  having  whitish 

spots  on  the  general  red  surface. 
On  section,  this  tumour  was  found 

to  have  peculiar  bodies  embedded 
in  it. 

It  was  then  carefully  examined 

and  described  by  Minchin  and  Fan- 
tham, who  came  to  the  conclusion 

that  it  was  a  haplosporidian,  and 
named  it  Rhinosporidium  kinealyi. 

In  1905  Nair  of  Madras  came 
across  a  similar  polypus  in  several 
people  who  all  came  from  the 
small  native  State  of  Cochin  on  the 

west  coast  of  India.  These  polypi  have  been  carefully  described 

by  Beattie  in  1906.  Castellani  and  Chalmers  have  found  it  in 
polypi  in  Ceylon. 

Morphology. — On  cutting  into  the  polypus  it  is  noticed  that  there 

are  minute  dots  visible  to  the  naked  eye,  and  capable  of  being  dis- 
sected out.    These  dots  are  cysts. 

When  examined  with  the  microscope,  it.  is  seen  that  the  growth 
is  covered  by  stratified  pavement  epithehum,  which  shows  signs  of 
proliferation  and  invasion  by  polymorphonuctear  leucocytes.  Under 
this  epithehum  there  is  a  stroma  formed  of  delicate  fibrous  tissue, 

myxomatous  in  places,  and  cellular  at  other  spots.  The  cysts  were 
found  to  be  oval,  round  tubular,  branched  or  irregular  bodies,  lying 

below  the  epithelium  principally,  but  also  found  in  haemorrhages 

Fig.  149. — Rhinosporidium SEEBERI  Wernicke. 

(From  a  nasal  polypus  in  a  case 
in  Ceylon  ;  schfmatic,  and  highly 
magnified.) 
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and  in  cell  collections.  The  wall  of  the  cyst  is  generally  thin,  and nas  either  an  opening  or  a  conical  elevation  at  one  point.  It  con- sists of  two  layers— a  thinner  external  and  thicker  internal  coat, 
llie  smaller  cysts,  from  lo  to  30  p,  in  diameter,  contained  undiffer- 

entiated protoplasm  with  a  vesicular  nucleus  containing  a  nucleolus I  lie  larger  cysts  had  one  or  more  definite  chromatic  masses  A, 
tully-developed  cyst  is  hned  with  protoplasm,  in  which  young  pan- sporoblasts are  forming,  while  the  centre  of  the  parasite  is  full  of 
old  pansporoblasts,  separated  from  one  another  by  an  indefinite 
tramework  continuous  with  the  capsule.  A  young  pansporoblast 
IS  seen  to  be  a  small  oval  or  rounded  mass  of  cytoplasm  with  a 
single  nucleus.  This  body  grows,  and  becomes  surrounded  by  a membrane,  while  its  nucleus  divides  by  amitosis  into  four  to  sixteen 
spores,  each  of  which  has  a  very  thin  waU  and  a  central  nucleus, 
ihe  pansporoblasts  and  spores  are  set  free  by  rupture  of  the  cyst, 
and  may  be  surrounded  by  polymorphonuclear  leucocytes,  thus 
tormmg  minute  abscesses,  or  may  be  engulfed  by  mononuclear 
leucocytes,  or  may  grow  into  parasites,  or  escape  from  the  host  in the  nasal  secretion.  The  method  of  infection  is  not  known. 
_  The  framework  inside  the  cyst  separating  the  pansporoblasts 
indicates  that  Rhmosporidium  belongs  to  the  Sarcosporidia,  and  not to  the  Haplosporidia. 

Pathogenicity.— The  pathology  appears  to  be  a  proliferation  of 
the  submucosa  and  mucosa  of  the  nose,  brought  about  by  the irritation  of  the  parasite. 

ORDER  IV.  HAPLOSPORIDIA  Caullery  and  Mesnil  1899. 
Neosporidia  with  very  simple  life-history  and  undifferentiated  cell-plasma, 

without  septum  and  with  spores  of  simple  structure,  with  one  nucleus,  and no  polar  capsules. 
The  Haplosporidia  are  characterized  by  the  simplicity  of  their  life-cycle, 

which  begins  with  a  mononuclear  or  binuclear  trophozoite,  which  may  encj^st, 
and  in  any  case  grows  larger  and  larger,  while  its  nucleus  divides  into  several 
nuclei,  so  that  a  multinucleated  mass  or  scliizont  is  formed.  This  escapes  from 
its  cyst  and  divides  up  into  merozoites,  either  directly  or  after  plasmotomy, 
each  of  which  becomes  a  trophozoite ,  thus  completing  schizogony.  Sporogony is  unknown. 

They  are  parasites  of  fishes  and  invertebrates. 
Classification. — Family  i.  Haplosporidia  Caullery  and  Mesnil. — Spores 

with  double  envelope  and  opening. 
Genus  1.  Haplosporidium. — Spores  closed  by  a  valve.    In  annelids. 
Genus  2.  Urosporidium. — Spores  open.    In  annelids. 
Family  2.  Bertramiida. — Spore  envelope  without  opening. 
Genus  1.  Bertramia. — Stomach  of  fish. 
Genus  2.  Ichthyosporidium. — In  tumours  of  fish  (Figs.  150-155). 
Family  3. — Ccelosporiduda. — Spores  nude. 
Genus  1.  Polagarynuum. 
Genus  2.  Blastulidim.  . 

Protozoa  Incertse  Sedis. 

Cytoryctes  (Doubtful  Species). 
Tills  organism  can  be  found  as  corroid  bodies  in  the  smears  taken  from  the 

heart  muscle  of  animals  suffering  from  foot  and  mouth  disease. 



^  FiG.  1 51 . — A  Medium-sized 
ichthyosporidium  in  a 

Nest    of  Connective 
Pjq  150.— ASeriesofSmallIchthyosporidia  -j-jssue 

ENCLOSED  IN  CONNECTIVE  TISSUE. 

Fig.  153. — Breaking- 
up  of  an  ichthyo- 

SPORIDIUM INTO  Re- 
productive Bodies. 

Fig.   152. — Escape  of  the  Ichthyosporidium 
FROM  its  Cyst. 

Fig.  i  54. — Large  IcHTHY0SP0RiDi.ffi,  one 
of  which  (on  the  Right)  is  under- 

going Plasmotomy. 

Fig.  155 . — Young  Forms 
developed  from  the 
Breaking  -  up  of  a 
Large  Parasite. 

(From  drawings  by  Miss  Robertson.) 
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Cytoryctes  variolaB  Guamieri  1892. 
Synonym. — Strombodcs  jeunen  Sjobrung  iyo2 
In  1 892  Guarnieri  described  peculiar  parasitic  bodies  in  lesions  of  smallr,nv and  in  those  produced  by  vaccination  of  the  cornea  of  rabbiS  etc  Kefeer' 

-in  its  youngest  form  Cyiorydes  variola!  is  seen  in  the' cells  of  the  ̂ kin niinute  spherical  homogeneous  body,  c.7      in  size.    No  d  fferentL  ion  into nucleus  and  cytoplasm  is  possible,  L  the  organism  appeal^  to  bfaU  nucleus The  parasite  grows  to  3  fx.  and  then  .shows  a  vacuolization  in  the  centre' 

lots  wTc?  when  the?b  i""'"  P'^ri?'"'''^  minute  unsteineci 
aots,  wmch,  when  they  become  larger,  take  on  the  green  of  a  Borrel's  stain The  red  staining  material  is  called  by  Calkins  protogonoplasm 
liv;?1n°?^"'^™i now  change  its  shape  and  throw  out  pseudopodia,  and 

vacuoles  Z?f\  "'Y  ■  "°  ectoplasm  or  endoplasm  no 
lltc^^  \  chromatin  granules  of  protogonoplasm.     Volpino  has 

triW^/ tK*lh"7^?''  K  ̂ f^^-  '4  A*)        protogonoplasm  is  dis- ,7ic^  1     ̂   through  the  body  in  minute  spherical  granules  lying  in  a  minute 

lSe.r.°r'"^^^f  ̂ '^J''^"^"^  ?'7  to  ̂   in  diamlter,  which  are  liberated  by 
n^Tri  i  framework  of  the  host  cell,  while  the  rest  of  the  cyto- 

plasm form  a  nucleus  de  rehquat.  ^ 

th?t^,".f  Development.— The  homogeneous  granules  or  gemmules  may  start tne  cycle  of  cytoplasmic  organisms  again,  or  may  become  germ -cells  in  the nucleus.  The  gemmules  reach  the  nucleus,  but  they  now  stain  uniformly and  become  minute  clearly-defined,  homogeneous  bodies— female  gameto- cytes._  Sometimes  they  fail  to  reach  the  nucleus  and  remain  in  the  cytoplasm m  which  they  can  only  partially  develop.  Within  the  nucleus  Calkins  thinks 
tney  lorm  male  and  female  gametocytes,  homogeneous  granules,  or  the gemmules  become  spherical,  with  central  red  masses,  and  later  red  masses 
at  t  ie  periphery— the  male  gametes.    No  conjugation  has  been  observed 

Ilie  zygote  is  an  amoeboid  body  lying  in  the  nucleus,  and  staining  deeply, 
inis  zygote  becomes  a  pansporoblast  and  the  mother-cell  of  the  sporoblasts 
I  he  spore  is  very  minute,  and  contains  a  vacuole  ;  it  migrates,  and  may  travei into  the  nucleus  and  form  secondary  sporoblasts. 

Neuroryctes  hydrophobiae  Calkins  1907. 

Neurorycfes  hydrophobics,  better  known  as  the  Negri  bodies,  because  they 
were  discovered  by  Negri  in  1903  as  round  or  oval  bodies,  i  to  23  in  length, m  the  nerve-cell  of  the  brain,  especially  the  Cornu  ammonis,  of  animals 
suttering  from  hydrophobia,  are  now  generally  accepted  as  the  cause  of  the 
disease.  Hydrophobia  is  so  common  in  India  and  Ceylon  that  a  knowledge of  its  parasite  is  necessary  to  the  practitioner  in  that  part  of  the  tropics. Some  authorities  consider  these  bodies  to  be  cell-structures,  but  in  our 
opinion  there  cannot  be  any  doubt  that  they  are  parasites,  especially  after 
the  further  investigation  of  Negri,  amply  confirmed  by  Williams,  Lowden, 
and  Calkins,  who  named  it  Neuroryctes  hydrophobics  Calkins  1907.  Prowazek 
believes  them  to  be  Chlamydozoa.  Wlien  stained  by  Giemsa  the  protoplasm 
takes  on  a  bluish  tinge  like  the  malarial  organism,  while  there  is  a  central 
body  like  a  nucleus,  composed  of  a  periphery  of  chromatin,  and  containing 
a  central  chromatic  particle  staining  red.  Negri,  Williams,  and  Lowden  give 
drawings  indicating  the  rapid  division  and  growth  of  the  organism,  wliich 
ajsparently  as  it  grows  divides,  until  finally  large  forms  result  whose chromatin  breaks  up  into  minute  masses. 

They  consider  that  the  parasite  reaches  the  nervous  system  by  spreading 
along  the  nerves,  which  it  does  more  quickly  than  travelling  by  the  blood. 
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Cyclasterella  scarlatlnalis  Mallory  (Doubtful  Species). 

In  1004  Mallory  described  round  and  elongated  bodies,  sharply  staine
d 

vvith  methylene  blue,  2  to  7  ̂   in  size,  lying  in  the  epithelium  of  the  epid
ermis, 

to<^ether  with  radiate  bodies,  composed  of  a  central  spherical  body  with  ten 

to^ei^-htecn  segments  radiating  away  from  it,  in  epithelial  cells  and  lymph- 

spacers  of  the  epidermis  of  people  suffering  from  scarlet  fever. 
This  discovery  has  since  been  coniirmed,  both  during  life  and  m  post- mortems, by  Field  and  Duval.  1     T  C  -4.  1 
Further  research  is  needed  before  the  nature  of  these  bodies  can  be  dehnitely 

settled. 

Coecidioides  immitis  Rixford  and  Gilchrist  1897  (Doubtful  Species). 

Synonyms. — C.  pyogenes  Rixford  and  Gilchrist  1897,  Coccidium  posades 
Caxton  (?)  1898.  ,      ■  -o 

These  parasites  were  first  seen  by  Werniclce  and  Possadas  in  JrSuenos 

Ayres,  and  later  in  the  United  States  by  Rixford  and  Gilchrist,  Montgomery, 
Mofftt,  and  Ophiils,  where  they  cause  an  infection  producing  nodules  in  the 
skin,  liver,  kidney,  genitalia,  and  lymphatic  glands. 

They  are  small,  rounded  bodies  3  to  30  /,t  in  size,  contained  in  giant  cells. 

Tlie  Bodies  of  Uretritis  Cystica  (Doubtful). 

In  this  disease  the  kidney  is  hydronephritic  and  the  ureter  and  bladder 
are  c^^stic. 

The  cysts  contain  large  and  small  oval  and  irregular  cells  with  bright 
globules,  variously  interpreted  as  Coccidia,  Myxosporidia,  and  cell  inclusions. 

Sergentella  hominis  Brumpt  1910. 

Et.  and  Ed.  Sergent  in  1903  reported  a  vermiform  body,  40  fj,  long  by  i  to 
1-5  /.t  broad,  pointed  at  each  end,  witli  a  nucleus  in  the  middle,  in  the  blood 
of  a  person  suffering  from  night-sweats  and  nausea. 

Fig.  156.— Sergfntella  hominis    Fig.  157. — Sarcocystis  Spores  found 
Brumpt.  in  the  Blood  of  Man  by  Castel- 

LANI  AND  WiLLEY. 

Bodies  found  by  Sambon  in  Pseudochirus  peregrinus. 

Sambon  has  found  bodies  in  a  lemur  which  may  have  some  relationship 
to  the  spores  of  Sarcocystis,  but  this  is  doubtful. 
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Bodies  described  in  Man  by  Castellani  and  Willey. 

These  bodies  were  found  and  described  in  1905  in  two  patients  suffering 
trom  irregular  fever.  Tliey  generally  have  a  crescentic  shape,  10  to  30  u  in 
length,  and  i  •  5  to  4  A*  in  breadth.  They  often  present  vacuoles,  and  a  nucleus may  be  seen  m  some  specimens,  but  not  in  all.  The  whole  body  stains  bluish 
while  here  and  there  granules  of  chromatin  can  be  seen.  They  cannot  be compared  with  malarial  crescents,  as  they  never  contain  pigment.  These bodies  may  be  spores  of  Sarcocystis. 

Chlamydozoa  Prowazek. 

Definition. — ^The  Chlamydozoa  are  a  collective  group  of  minute 
parasites,  which  either  live  extracellularly,  when  they  are  capable 
of  passing  through  the  usual  filters,  or  intracellularly,  when  they 
excite  a  reaction  upon  the  part  of  the  enclosing  cell  which  produces 
a  substance  which  encloses  them  as  it  were  with  a  mantle,  thus 
forming  a  cell  inclusion. 

Remarks. — This  collective  group  was  formed  by  Prowazek  to 
embrace  a  number  of  minute  parasitic  forms  which  become  en- 

closed in_  a  cellular  product  as  with  a  mantle.  The  general 
tendency  is  to  range  these  forms  among  the  Protozoa.  The  minute 
granules  are  the  parasites,  and  the  surrounding  substance  is  either 
plastin  or  chromatin  from  the  nucleus,  or  a  fatty  substance.  The 
name^  Chlamydozoa  is  derived  from  the  Greek  ̂ wov,  an  animal,  and 
xAa/i,i;s,  a  mantle. 

History. — In  1907  Prowazek  and  Halberstaedter,  on  examining 
trachoma  smears  stained  by  Giemsa's  method,  found  dark  blue 
granular  inclusions  in  the  protoplasm  of  the  epithehal  cells.  These 
granules  were  at  first  round  or  oval,  and  increased  in  size,  at  the  same 
time  becoming  less  dark,  while  minute  red  dots  appeared,  which 
increased  rapidly  in  numbers,  while  the  blue  masses  gradually  dis- 

appeared. The  granules  formed  cell  inclusions,  and  the  blue  masses 
were  considered  to  be  a  reaction  product  on  the  part  of  the  cell,  and 
were  thought  to  be  composed  of  plastin,  while  the  minute  red  dots 
were  considered  to  be  the  virus.  The  reason  why  they  considered 
the  blue  granules  to  be  distinct  from  the  red  points  was  because 
the  blue  gradually  disappeared,  while  the  red  points,  or  elementary 
bodies,  could  be  seen  extracellularly  situated.  They  inoculated 
anthropoid  apes  successfully  with  trachoma,  and  found  the  same 
bodies  in  this  infection.  These  researches  were  confirmed  by  Greet 

in  the  same  year,  and  were  extended  in  1908  by  Stargardt  and 
Schmeichler  in  1909,  who  described  a  conjunctivitis  neonatorum 

non-gonorrhoica  with  typical  Chlamydozoa.  In  1909  Heymann 
found  the  same  bodies  in  four  cases  of  gonorrhceal  conjunctivitis  in 

newly-born  infants.  This  discovery  was  of  the  gi'eatest  importance, 
because  since  the  days  of  Kroner  it  had  been  known  that  the  con- 

junctivitis of  the  new-born  was  not  always  due  to  the  gonococcus. 
Linder,  in  1909,  and  Wolfrum,  in  1910,  showed  that  there  were  two 
forms  of  blennorrhoea — viz.,  a  conjunctivitis  neonatoriun  caused 
by  the  gonococcus,  and  a  second  caused  by  Chlamydozoa,  this  latter 
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disease  being  termed  by  Linder  '  inclusion-blennorrhoea  '  in 
 contra- 

distinction to  gonoblennorrhoea.  Linder  maintains  that  the  same 

virus  produced  traclioma,  inclusion-blennorrhoea,  and  that  this 

virus  can  be  found  in  the  male  and  female  genital  passages,  and  he 

bases  his  opinion  on  the  facts  that  he  has  been  able  to  produce 

trachoma  in  monkeys  inoculated  from  a  case  of  non-gonorrhoeal 

urethritis  in  a  man,  from  two  such  cases  in  women,  and  from  several 

cases  of  inclusion-blennorrhoea  in  infants.  Further  investigations 

have  shown  that  inclusion-blennorrhoea  is  histologically  similar  to 
trachoma. 

Later,  Leber  and  Prowazek  in  1911  found  a  similar  organism, 

Lyozoon  atrophicans  in  epitheliosis  desquamativa,  and  in  the  same 

year  Uhlemhuth  found  inclusions  in  swine  pest,  and  Botteri  in  spring 
catarrh. 

In  the  meanwhile  Halberstaedter  and  Prowazek  had  in  their  first 

paper  grouped  with  these  cell  inclusions  the  forms  described  in 

smallpox,  hydrophobia,  molluscum  contagiosum,  epithelioma  con- 
tagiosa, and  Lipschiitz  grouped  the  causes  of  dermotropismus,  or 

human  deiTnatoses,  under  the  subhead  Strongyloplasmata.  Finally 
the  whole  subject  was  gathered  together  and  reviewed  by  Prowazek 

in  1911  in  his  '  Handbuch  der  Pathogenen  Protozoen.'  Somewhat 
similar  bodies  have  been  seen  by  Castellani  in  sprue  in  cells  from 

the  oval  mucosa,  although  most  of  these  inclusions  are  non-granular, 
and  he  has  confirmed  the  finding  in  conjunctivitis  and  in  urethritis 

of  a  non-gonorrhoeal  nature. 

Morphology. — On  examining  the  cells  from  a  case  of  urethral 
discharge  of  non-gonorrhoeal  origin,  or  the  cells  from  the  discharge 
in  certain  forms  of  conjunctivitis,  they  can  be  seen  to  contain 
peculiar  masses  of  granules  which  are  grouped  into  oval  or  roundish 
bodies,  measuring  2  to  6  in  transverse  or  maximum  diameter. 

The  individual  granules  measure  0-5  to  i  ̂   in  diameter,  and  stain  a 

purplish-red  colour,  with  Giemsa  or  Leishman's  preparations.  These 
granules  appear  to  be  embedded  in  a  pale  bluish  matrix. 

Life-History. — The  smallest  form  or  elementary  body  is  merely  a 
minute  speck  of  chromatin,  apparently  without  any  cytoplasm, 
which  lives  extracellular ly,  but  may  enter  a  cell.  This  entry  into 
the  cell  is  not  a  process  of  phagocytosis,  as  may  be  shown  by  the 
absence  of  the  usual  vacuole,  and  by  the  fact  that  they  do  not  show 
the  usual  yellow  coloration  when  stained  by  neutral  red.  Inside 
the  cell  the  elementary  body  grows  in  size,  and  becomes  the  initial 
hody,^  which  becomes  surrounded  by  the  mantle,  and  thus  forms  the 
cell  inclusion.  This  body  now  breaks  up  into  a  number  of  small 
bodies  called  initial  corpuscles,  which  divide  by  simple  division — 
I.e.,  by  the  formation  of  dumb-bell  forms,  the  two  ends  of  which 
simply  move  apart  until  the  connecting  thread  is  broken.  The 
result  of  the  division  of  the  initial  corpuscles  is  the  elementary  body. 
In  this  way  the  life-cycle  is  completed. 

Comparison.— It  will  thus  be  seen  that  the  Chlamydozoa  are  the 
granules  inside  the  body  of  the  Cytoryctes  vanolce  or  the  Neuroryctes 



444  PARASITIC  CAUSES  OF  DISEASE—PROTOZOA 

hydrophohice,  and  that  the  whole  organism  of  these  two  forms  corre- 
sponds to  the  mantle  and  parasite  of  the  chlamydozoon. 

Pathogenicity— They  are  believed  to  be  the  cause  of  smallpox, vaccmia,  trachoma,  Samoan  cpithcliosis,  hyclrophobifi  scarlet fever,  etc. 

Classification. — The  Chlamydozoa  are  classified  into  :  
A.  Chlamydozoa  vera. 

Chlamydozoa,  which  commences  as  elementary  bodies from  cell  inclusions. 

1.  Cytoryctes  group— cause  destruction  of  the  cell. 
2.  Cytooikon  group— cause  prohferation  of  the  cell. 
3-  Gelbsucht  group — cause  gelbsucht  in  the  Lepidoptera. 

B.  Chlamydozoa  sirongyloplasmata. 
Chlamydozoa,  which  always  remain  as  elementary  bodies 
— e.g..  the  forms  in  the  peripneumonia  of  cattle  and 
the  diphtheria  in  birds. 

Only  the  Cytoryctes  and  Cytooikon  gi-oups  concern  us. 

The  Cytoryctes  Group. 

It  is  important  to  distinguish  between  the  Chlamydozoon  of  such 
a  disease  as  smallpox  and  the  parasite  Cytoryctes  variolce.  The 
Chlamydozoon  is  one  of  the  chromatic  particles  of  C.  variolce,  the 
protoplasm  of  which  forms  the  mantle.  The  Cytoryctes  group  in- 

cludes the  parasites  of  : — 
1.  Vaccinia. 
2.  Variola. 

3.  Scarlet  fever. 

4.  H57drophobia. 

The  Cytooikon  Grotip. 

The  Cytooikon  group  includes  : — 

1.  Lyozoon  atrophicans  Leber  and  Prowazek. 
2.  Trachoma  bodies. 

The  former  group  have  been,  described  above,  and  the  latter  gi'oup 
will  be  dealt  with  in  the  chapter  dealing  with  the  diseases  of  the 
special  senses. 

The  Filterable  Viruses. 

By  the  term  '  filterable  virus  '  is  meant  micro-organisms  so  small 
that  they  will  pass  through  the  pores  of  filters  which  are  too  small  to 

allow  the  passage  of  bacteria.  The  term  '  ultramicroscopic  '  is 
also  used  for  filterable  viruses,  but  is  not  free  from  objection. 

History. — In  1892  Iwanowski  demonstrated  the  filterability  of  the 
mosaic  disease  of  the  tobacco  plant,  and  in  i8g8  Loffier  and  Frosch 
discovered  that  the  virus  of  foot  and  mouth  disease  would  pass 

through  the  pores  of  the  finest  porcelain  filter.  Shortly  after- 

wards Beijerinck  confirmed  Iwanowski's  observations,  and  since 
then  numerous  observations  have  been  made. 
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445 In  Man— YeWoze'  fever  virus  by  Reed  and  Carroll  in  1901, 

destroyed  if  heated  to  53°  C.  for  ten  minutes  ;  Molluscum 
 con- 

tasiosum  by  Julius  Very  in  1905  ;  Dengiie  fever  by  Ashburn  
and 

Craig  in  1907  ;  Three  days'  fever  by  Doerr  in  1908  ;  Pohomyehh
s 

by  Lentz,  Landsteiner,  Levaditi,  Flexner,  and  Lewis  in  1909  ; 

Typhus  by  Nicolle  in  1910  ;  Measles  by  Goldberger  and  Ander
son 

in  1911,  as  well  as  Trachoma,  Scarlatina,  and  Verruca  vulgaris. 

Animals  and  Man. — Foot  and  Mouth  Disease  by  Loffler  and 

Frosch  in  1898  ;  Vaccinia  by  Siegel  in  1905,  Variola  and  Rabies. 

Besides  these  thirteen  filterable  viruses  exist  in  diseases  pecuhar 

to  animals — three  in  birds  and  one  in  plants. 

Cultivation. — Only  the  virus  of  pleuro -pneumonia  of  cattle,  of  fowl 

pest,  fowl  diphtheria,  epitheUoma  contagiosum,  and  of  Novy's 
rat  disease  have  so  far  been  cultivated.  The  organism  of  pleuro- 

pneumonia is  a  very  small  spirochaete,  but  the  organisms  of  the 

other  disease  are  only  evident  by  the  fact  of  their  infectivity  in 

subcultures  carried  beyond  any  reasonable  hmit  of  dilution  from 
the  original. 

Immunity. — In  nearly  every  case  the  immunity  produced  by  a 
filterable  virus  is  complete  and  of  long  duration. 

Secondary  Infections. — Secondary  infections  with  bacteria  are 

common,  and  it  is  thought  that  many  of  the  so-called  typical 
symptoms  of  the  disease  may  be  due  to  the  secondary  agent. 

Metliods  of  Infection. — ^The  methods  of  infection  are  various  : 

(i)  By  blood-sucldng  insects — e.g.,  Stegomyia  calopus  and  yellow 

fever,  etc.  ;  (2)  by  entry  through  an  abrasion — e.g.,  Molluscum  con- 
tagiosum ]  (3)  by  contact — e.g.,  fowl  pest  ;  (4)  by  unknown  methods 

— e.g.,  Novy's  rat  disease. 
Nature. — The  nature  of  the  viruses  is  unknown  ;  some,  especially 

those  spread  by  blood-sucking  agents,  are  probably  protozoal,  but 
others  may  be  bacterial. 

Classification. — The  filterable  viruses  may  be  divided  into — 

1.  Filterable  viruses  associated  with  no  loiown  organism. 
2.  Filterable  viruses  associated  with  some  laiown  organism. 

I.  Filterable  Viruses  associated  with  No  Known  Organism. 

Under  this  heading  come  the  viruses  of  several  diseases  of  im- 

portance in  tropical  medicine — e.g.,  the  virus  of  yellow  fever,  of 
dengue  fever,  of  pappataci  fever,  of  typhus  fever. 

Yellow  Fever. — The  virus  is  found  in  the  blood  only  during  the 
first  three  days  of  the  fever.  It  can  pass  through  Berkefeld  and 

Chamberland  B  filters,  and  can  be  destroyed  by  heating  to  55°  C. 
for  ten  minutes,  or  by  a  temperature  of  24°  to  30°  C.  for  forty-eight 
hours.  It  is  conveyed  by  Stegomyia  calopus  after  an  interval  of 
twelve  days  from  the  time  of  the  infective  feed. 

Dengue  Fever. — The  virus  is  in  the  blood  during  the  fever,  and 
can  be  filtered  through  Berkefeld  filters  impermeable  to  Micrococcus 
melitensis.    It  is  spread  by  Culex  fatigans. 
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Pappataci  Fever.— Tha  virus  exists  in  tlie  blood  during  the  first 
day  of  the  fever,  and  can  be  filtered  through  Berkefeld  filters,  and 

IS  spread  by  Phlehotomus  papatasii  after  an  interval  of  seven  'days from  the  date  of  the  infective  feed. 

Typhus  Fever.— The  virus  exists  in  the  blood,  and  can  be  filtered 
through  the  coarser  Berkefeld  filters.  It  is  destroyed  by  a  tempera- 

ture of  52°  to  55°  C. ;  it  is  spread  by  Pediculus  vesiimentorum  L. 

2.  Filterable  Viruses  associated  with  Some  Known  Organism. 

Borrel  has  clearly  shown  that  a  minute  flagellated  organism 
{Microrywnas  mesnili)  exists  in  the  filtrates  of  sheep-pox,  and  it  is 
quite  possible  that  all  filtrates  contain  these  minute  organisms,  and 
further,  there  is  reason  to  suppose  that  certain  larger  organisms 
possess  these  minute  forms  in  some  stage  of  their  life-cycle — e.g.,  the 
organisms  of  trachoma,  variola,  and  vaccinia. 

Trachoma. — The  virus  passes  thi-ough  the  Berkefeld  filters,  and 
can  be  successfully  inoculated  into  monkeys. 

Variola  and  Vaccinia. — The  virus  passes  through  Berkefeld  and 
the  coarser  Chamberland  filters,  and  is  destroyed  by  heating  to 

57°  to  58°  C.  in  fifteen  minutes,  or  by  almost  any  disinfectant,  by saponin,  vicin,  bile,  taurocholic  acid,  and  sodium  oleate. 
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CHAPTER  XVIII 

HETEROKARYOTA 

Ciliata — Balantidium — Nyctotheius — References. 

DIVISION  II.  HETEROKARYOTA  Hickson  1903. 

PHYLUM  V.  CILIATA  Biitschli. 

The  Ciliata  are  free-living  or  parasitic  Heterokaryota,  found 
principally  in  water,  where  they  exist  upon  small  animal  and 
vegetal  organisms  and  the  debris  of  decomposing  plants  and 
animals.  Some  of  them  can  live  in  the  alimentary  canal  of  man 

'and  animals,  obtaining  their  food  from  its  contents,  and  increasing 
to  such  numbers  as  to  cause  irritation  of  the  intestine. 

Their  movement  is  by  cilia,  but  always  with  one  end,  the  anterior, 

in  front.  They  turn  round  when  desiring  to  progress  in  a  different 
direction.  This  anterior  end  may  be  similar  morphologically  to 

the  posterior,  or  may  be  characterized  by  being  more  pointed  by 
having  a  mouth,  or  by  peculiar  sensory  cilia  (Hypotricha),  or  by 
a  peristome  of  long  cilia  (Heterotricha) .  The  body,  which  may  be 
spherical  or  flattened,  is  divided  into  an  ectoplasm  (the  cortex)  ; 

and  endoplasm  (the  medulla) .  The  ectoplasm  may  simply  be  a  clear 
outer  layer  of  the  protoplasm,  or  it  may  be  differentiated  into  three 
layers.  The  first  is  very  thick  and  very  tough  ;  the  next,  called 
the  alveolar  sheath,  is  marked  by  vertical  parallel  Unes,  which  are 

the  contractile  myoneme  threads  ;  while  the  innermost  layer  next 
to  the  endoplasm  consists  of  clear  transparent  ectoplasm. 

The  semifluid  endoplasm  is  in  constant  rotatory  motion,  con- 
taining food  vacuoles,  contractile  vacuoles,  nuclei,  pigment  granules, 

colourless  granules,  crystalUne  bodies,  and  smaller  particles.  The 

cytostome  or  mouth  is  present  in  all  except  the  parasitic  Opalinas. 
It  is  a  sht  in  the  cortex  at  the  anterior  end  of  the  body,  which  can 

be  opened  for  the  reception  of  food,  but  is  usually  kept  closed.  It 

may  be  on  the  surface  or  may  be  carried  inwards  by  a  funnel-shaped 

depression  in  the  ectoplasm  called  the  vestibule,  which  may  be 

lined  by  cilia  specialized  for  the  capture  of  food. 

A  cytopyge,  or  cell  anus,  occurs  in  Nydotherus,  but  as  a  rule  no 
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definite  opening  appears,  and  the  undigested  food  is  simply  pushed 

through  the  cortex. 

Two  whoUy  distinct  nuclei  exist  in  the  Heterokaryota,  a  mega-  or 
macro-nucleus  and  a  micronucleus.  They  are  not  merely  different 

in  size,  form,  structure,  and  appearance,  but  also  in  function  ;  for 

the  macronucleus  is  somatic  and  trophic  in  its  function,  while  the 

micronucleus  is  purely  sexual.  They  are  not  comparable  to  the 

tropho-  and  kineto-nuclei  of  the  trypanosomes. 
The  macronucleus  is  generally  well  marked,  but  breaks  down 

into  granules  before  or  after  conjugation.  It  consists  of  an  achro- 

matic portion,  with  a  chromatic  portion  in  the  form  of  a  close- 
raeshed  network  of  fibrils,  but  whether  there  is  a  definite  surrounding 
membrane  or  not  is  doubtful. 

The  micronucleus,  when  at  rest,  is  a  minute  irregular  granule  of 

chromatin  lying  in  the  centre  of  a  perfectly  clear  achromatic  area. 

Probably  there  is  only  one  in  each  animal,  and  the  appearance  of 
two  or  more  is  due  to  reproductive  phases  which  are  just  finishing. 

The  CiUata  are  characterized  by  the  presence  of  protoplasmic  pro- 
cesses projecting  all  over  the  body.  These  are  fine,  short  whips, 

called  cilia,  which  in  places  are  transformed  into  thick  processes 

called  cirri  or  flat  membranes  in  certain  species.  The  cilia  are  pro- 
cesses of  the  pellicle,  but  they  appear  to  be  supported  by  a  thread 

of  specialized  ectoplasm.  The  short,  fine  cilia  are  for  motion,  and 

the  long,  motionless  cirri  for  the  purpose  of  entangling  food-particles. 
The  membranes  are  supposed  to  be  formed  of  fused  cilia.  Tricho- 
cysts  exist  in  the  Holotricha,  and  an  excretory  organ  has  recently 
been  described  by  Metcalfe  in  certain  species  of  Opalina,  parasitic 
in  frogs,  while  other  Ciliata  have  a  contractile  vacuole. 

Reproduction  may  take  place  asexually  by  (i)  transverse  or 

longitudinal  division  ;  (2)  gemmation,  simple  or  multiple  ;  (3)  en- 
cystment  and  spore-formation,  or  sexually  by  conjugation. 

1.  Fission. — ^There  is  no  morphological  distinction  between  longi- 
tudinal and  transverse  fission,  in  which  the  following  changes  take 

place :  (i)  A  second  mouth  is  formed ;  then  comes  (2)  enlargement 
and  division  of  the  micronucleus  ;  followed  by  (3)  enlargement  and 
division  of  the  macronucleus ;  and,  finally,  (4)  division  of  the 
cytoplasm. 

2.  Encystment  and  Spore-Formation. — ^The  animal  encysts  and 
breaks  up  into  a  number  of  small  individuals. 

3.  Conjugation. — Conjugation  has  been  best  described  by  Calkins 
and  CauUery  in  Paramcecuim  aurelia.  Two  conjugating  cells  about 
the  same  size  are  placed  so  that  the  mouths  are  directly  opposed. 
The  micronucleus  swells,  its  chromatin  becomes  granular,  elongated, 
crescentic,  fusiform,  and  finally  forms  two  nuclei,  each  of  which  at 
once  divides  into  two.  Of  these,  two  degenerate,  while  the  other  two 
divide  to  form  a  migratory,  or  male,  and  a  stationary,  or  female,  pro- 

nucleus. The  male  interchange  and  fuse  with  the  opposite  female 
nuclei,  andthenthe  organisms  separate.  The  macronucleus  fragments 
and  disappears,  and  the  synkaryon  breaks  up  into  eight  micronuclei. 
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Four  of  these  swell,  and  are  changed  into  macronuclei ;  so  that 
four  micro-  and  four  macro-nuclei  are  in  the  same  cell,  which  divides 
into  two  very  small  cells  with  two  macro-  and  micro-nuclei  each. 
These  cells  grow  to  nearly  full  size,  and  then  divide,  giving  rise  to 
the  typical  protozoon,  with  one  macronucleus  and  one  micronucleus. 

Parasitism. — A  great  many  species  of  the  Ciliata  are  parasitic  in 
the  intestine  or  bladder  of  other  animals,  and  some  are  epizoic. 

The  latter  will  often  be  met  with  as  Voriicellce,  living  on  Anopheles 
and  Culex  larvse.  The  former  are  found  largely  in  the  Orthoptera, 
the  Amphibia,  and  in  herbivorous  mammals — e.g.,  horse  and  cow. 

In  man  a  few  have  been  recorded  :  Chilodon  dentatus  Duj  ardin 
1842,  C.  uncinatus,  Colpoda  cucullus  Schutz  i88g,  Balaniidium  coli 

Malmsten  1857,  B.  minutum  Jakobi  and  Schaudinn  1898,  Nycio- 
therus  faba  Jakobi  and  Schaudinn  1898,  N .  giganteus  Krause  1906, 
N .  africana  Castellani  1905. 

Parasitism  does  not  appear  to  affect  the  structure  of  the  animal, 

unless  the  loss  of  the  cytostome  in  Opahna,  parasitic  in  frogs,  is 
considered  to  be  due  to  this  cause. 

Pathogenicity. — ^The  ciliate  parasites,  as  a  rule,  appear  to  cause 
but  little  effect,  unless  they  are  present  in  large  numbers,  when 

diarrhoea,  often  severe  and  long-persisting,  may  result. 
Classification. — The  Ciliata  are  classified  into  four  orders  : — 

Order  I.  Holotricha. — Mobile  Ciliata  without  special  oral  cirri 
{Chilodon,  Colpoda). 

Order  II.  Heterotricha. — Mobile  Ciliata  with  special  oral  cirri 
{Balaniidium,  Nyclotherus) . 

Order  III.  Hypotricha. — -Mobile  Ciliata  with  well-developed  dorsal 
and  ventral  surfaces.    Not  known  to  be  parasitic  in  man. 

Order  IV.  Perilricha. — Fixed  Ciliata.  Not  known  to  be  parasitic 
in  man. 

ORDER  I.  HOLOTRICHA  Stein. 

The  Holotricha  are  free-moving  Ciliata,  in  which  all  the  cilia  are 
of  approximately  equal  length  and  thickness,  and  never  possessing 
cirri.    It  is  divided  into  two  suborders  : 

Gymnostomata. — Mouth  closed  when  ingesting  food, 

Hymenoslomata. — Mouth  always  open,  and  provided  with  an 
undulating  membrane. 

GYMNOSTOMATA. 

Family  Chlamydodontid^  Stein.— In  this  family  there  is  a 

genus  Chilodon  Ehrenberg  1833,  which  includes  oval,  strongly  dorso- 

ventrally  compressed  Chlamydodontidse,  commonly  found  in 
infusions,  of  which  one  species,  C.  dentatus  Duj  ardin  1842,  was 

found  in  great  abundance  by  Guiart  in  the  motions  of  a  woman 

suffering  from  severe  dysentery  in  Paris.  Quite  recently  Manson 

and  Sambon  have  described  a  case  of  chance-parasitism  due  to 

another  species,  C.  imcinatus  Blochmann,  in  a  patient  from  tropical 

South  Africa.  They  noted  that  the  parasites  were  only  found  in 

the  mucus,  never  in  the  faecal  masses.  They  were  present  in  very 

large  numbers,  and  were  found  to  be  aU  gametes,  some  of  which  were 
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conjugating.  It  appears  probable  that  Guiart's  parasites  may 
really  have  been  C.  uncinatiis,  and  not  C.  deniatus. 

HYMENOSTOMATA. 

Family  Chiliferid^  Biitschli. — -The  genus  Colpoda  Miiller  1773 
includes  the  kidney-shaped  Chihfera,  with  rows  of  cilia  twisted  from 
left  to  right,  commonly  foimd  in  hay  infusions,  of  which  one  species, 
Colpoda  cucidlus  Schutz  1899,  commonly  found  in  the  water  of 
marshes,  was  noticed  in  a  brickmaker  attacked  with  dysentery  in 
Berlin.  Uronema  caudatum  Dujardin  1841  has  been  found  in  the 
motions  of  cases  of  diarrhoea  in  man. 

ORDER  II.  HETEROTRICHA  Stein. 

The  Heterotricha  are  free-moving  Ciliata,  with  strong  cirri  or 
membranellae,  forming  an  adoral  ring  enclosing  a  space,  the  peri- 

stome, at  one  part  of  which  the  mouth  opens.  The  order  is  divided 
into  Polytricha,  Oligotricha. 

Polytricha. — Heterotricha  in  which  the  surface  of  the  body  is covered  with  rows  of  short  cilia. 

Families. — Plagiostominidc^  Claparede  and  Lachmann,  Bursa- 
rinidce  Biitschli,  Stentorinidce  Stein,  Gyrocoryna  Stein. 

BuRSARlNlD^  Biitschli. 

This  family  includes  the  genus  Balantidum. 

Balantidium  Claparede  and  Lachmann  1858. 

Bursarinidog  with  a  large  peristome  and  a  well-marked  anal 
aperture. 

Balantidium  is  common  in  the  rectum  of  pigs,  and  is  sometimes 
found  in  the  intestines  of  man. 

Balantidium  coli  Malmsten  1857. 

Synonyms. — Paramrecium  coli  Malmsten  1857,  Plagiotoma  coli 
Claparede  and  Lachmann  1858,  Leucophrys  coli  Stein  i860,  Balan- 

tidium coh  Stein  1867,  Holophrya  coli  Leuckart  1863. 
Balantidium  coli  is  constantly  found  in  pigs,  and  has  been  found 

m  the  colon  and  the  dejecta  of  man  in  casesof  cholera  and  diarrhoea 
In  shape  it  is  oval,  slightly  pointed  anteriorly,  but  this  depends 

upon  whether  the  peristome  is  funnel-shaped  or  contracted.  It  is 
covered  with  ciha  arranged  in.  parallel  rows,  which  give  it  a  striated appearance. 

It  is  o-o6  to  o-i  milHmetre  in  length  by  0-05  to  0-07  millimetre  in Dreacith,  and  possesses  a  bean-  or  kidney-shaped  macronucleus,  and 
a  globular  micronucleus  situated  near  it.  It  develops  asexually  by 
tiansyerse  division  or  by  conjugation.  It  can  encyst,  and  in  this 
condition  pass  from  pigs  to  man.  B.  coli  lives  in  the  rectum  of  pigs, and  IS  transferred  by  its  cysts  to  man. 

It  was  discovered  by  Malmsten  in  a  man  who  had  had  cholera. 
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and  was  suffering  from  diarrhoea  and  ulcer  of  the  rectum.  The 
ulcer  had  nothing  to  do  with  the  disease,  as  it  healed,  while  the 

diarrhoea  was  probably  due  to  the  parasites. 
Casagrandi  and  Barbagallo  produced  catarrhal  enterocolitis  in 

young  cats  by  means  of  this  parasite. 
Strong  has  investigated,  in  a  masterly  manner,  the  enterocolitis 

produced  by  B.  coli  in  the  Philippine  Islands. 

Balantidium  minutum  Schaudinn  1899. 

The  body  is  shortly  oval,  with  a  pointed  anterior  extremity 

Length,  20  to  32  ̂   ;  breadth,  14  to  20  /n. 
The  peristome  extends  into  the  centre  of  the  body,  and  has  the 

right  lateral  border  fringed  with  cilia,  and  the  left  lateral  border 

u.  Tropenhygiene.) 

terminates  in  a  hyaUne  membrane  which  can  pass  over  to  the 

right  side,  and  has  a  row  of  cirri.    The  cysts  are  oval. 

This  parasite  (along  with  Nyctothems  faha)  was  found  by 

Schaudinn  in  a  German  who  had  often  stayed  in  North  America. 

The  symptoms  were  constipation-  alternating  with  diarrhoe
a  asso- 

ciated with  abdominal  pain. 

Nyctotherus  Leidy  1849. 

Body  bean-  or  kidney-shaped,  with  a  large  peristome  on  the 

concave  side  extending  from  the  anterior  end  up  to  the  middle 
 of 

the  body,  from  where  a  curved  cytopharynx  or  oesophagus  e
xtends 

inwards.  The  macronucleusis  large,  and  situated  almost  m  the  
centre. 

The  species  are  mostly  parasitic  in  the  intestine  of  A
mphibia, 

Insecta,  and  Myriapoda. 



NYCTOTHERUS  FABA 453 

Species  known  in  man  :  Nyctotherus  faba  Sch
audinn  1899,  N. 

aiaanteus  Krause  1906,  N.  africanus  Castellani  1
905. 

Nyctotherus  faba  Schaudinn  1899. 

N.  faba  is  flattened  dorso-ventrally,  and  is  26  to  28   
  in  length, 

and  16  to  18  fj,  in  breadth,  and  12  fj,  in  thickness.    T
he  ciha  on  the 

peristome  are  of  two  kinds,  those  on  the 

right  side,  of  the  size  of  the  body,  being 

true  cilia,  and  those  on  the   left  side 

being  cirri.    The  contractile  vacuole  is 

large,   and  situated    posteriorly.  The 

macronucleus  is  in  the  centre,  and  is 

Fig.  160. — Nyctotherus 
FABA  Schaudinn. 

(After  Hartmann.  From  the  Archiv 
fur  Schiffs-  u.  Tropenhygiene.) 

Fig.  161  .—Nyctotherus 
africanus  Castellani. 

pecuhar  in  having  four  or  five  large  collections  of  chromatin  at 

its  periphery.   The  micronucleus  lies  close  by.  The  cysts  are  oval. 

This  species  was  discovered  by  Schaudinn  in  the  same  patiert 
as  Balantidium  minutum. 

Nyctotherus  giganteus  P.  Krause  1906. 

Synonym. — Balantidium  giganteum  P.  Krause  1906. 
This  organism,  along  with  Trichomonas  intestinalis,  was  found  by 

Krause  in  the  dejecta  of  persons  suffering  from  typhoid  in  Breslau. 
It  is  shaped  like  a  truncated  cone,  with  the  anterior  end  narrowed, 

and  the  posterior  broad.  Length,  go  to  400  ;  breadth,  60  to  150  /i. 
Surface  covered  with  cilia.  The  peristome  is  situated  laterally, 
and  from  it  a  cytophar5mx  leads  inwards. 

The  macronucleus  is  large  and  bean-shaped,  while  the  micrc- 
nucleus  is  small  and  round.  One  or  two  vacuoles  can  be  seen.  The 

cytopyge  is  situated  posteriorly. 
In  the  fceces  the  parasite  becomes  rounded  off  and  encysted, 

and  then  divides  into  four. 

Nyctotherus  africanus  Castellani  1905. 

Found  by  Castellani  in  a  Baganda  native.  N.  africanus  is  hour- 
glass shaped,  with  the  anterior  portion  much  less  developed  than 
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the  posterior.    Length,  40  to  50     ;  breadth,  30  to  40  a  The suriace  is  covered  with  very  minute  ciHa,  which  are  generallv  more eviclent  on  the  posterior  portion,  being  almost  invisible  on anreiior. 

The  peristome  is  short.    The  cytoplasm  is  finely  granular  through- 

T^r..l  T^"-^"^^  "'''^^  posteriorly,  near  the  contractile vacuole.  The  micronucleus  is  very  small,  and  situated  close  to  the macronucleus.    No  food  vacuoles  are  to  be  seen 
Neither  division,  conjugation,  nor  encystment  are  known 
Ihe  patient,  who  had  diarrhoea  alternately  with  long  loeriods  of constipation,  was  suffering  from  sleeping  sickness. 
I  he  caecum  contained  many  parasites,  as  did  other  parts  of  the 

boweJ.  The  mucosa  of  the  cacum,  colon,  and  rectum  were  shghtlv 
congested  but  not  ulcerated.  Castellani  originally  considered  this 
parasite  to  belong  to  the  genus  Nyciotherus,  but  more  complete 
investigations  will  probably  show  that  it  constitutes  a  new  genus. 
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CHAPTER  XIX 

METAZOAN  PARASITES  AND
  TREMATODA 

Metazoaa  parasites -Platyhelmia- Trematod
a- Malacotylea- Paramphi - 

stomoidea—FascioUdffi—Monostomidaj—Schisto
somidae— References. 

SUBKINGDOM  II.  METAZOA. 

Deflnition.— Metazoa  are  free-living  or  parasitic,
  multiceUular 

animals,  characterized  by  a  physiological  division  of  la
bour  among 

tlicir  cells. 

Tropical  medicine  is  only  concerned  with  parasitic  Metazoa,
  and 

chiefly  with  those  which  affect  man.  Parasitic  Metazoa  may 
 be 

ectoparasites— as,  for  example,  many  species  of  the  Inse
cta— or 

endoparasites— as,  for  example,  many  worms.  The  ectoparasi
tes 

can  cause  disease  by  introducing  toxins,  protozoa,  or  bacteria  into 

the  tissues,  and  in  this  way  they  are  of  the  utmost  importance  as 

the  spreaders  of  disease,  for,  as  is  generally  recognized,  a  disease 

is  very  often  hmited  by  the  special  cecological  conditions  of  the 

animal  which  spreads  its  germ.  Many  of  the  ectoparasites,  such 

as  mosquitoes,  are  temporary  ;  or,  like  ticks,  periodic  ;  while  others, 

Uke  hce,  are  permanent  parasites. 

With  regard  to  the  endoparasites,  their  ill  effects  on  the  host 

depend  upon  many  factors  which  have  been  recently  studied  in considerable  detail. 

The  effects  of  metazoan  parasites  on  their  hosts  depend  upon  the 

speties  of  the  parasites,  their  condition,  the  number  present,  their 

presence  in  certain  organs,  bacterial  infection,  their  migration  in 

the  body,  the  loss  to  the  host  in  feeding  them,  the  damage  caused 
by  their  toxins,  and  the  condition  of  the  host. 

1.  The  Species  of  Parasite. — Filana  may  exist  in  a  host  without 

apparent  ill  effect,  but  Agchylosioma  will  produce  anaemia,  oedema, 
and  perhaps  death. 

2.  The  Condition  of  the  Parasite.— The  dead  eggs  of  Filaria  are 

believed  to  block  the  lymph  channels,  and  give  rise  to  swelling  and 
rupture  of  these  vessels,  thus  bringing  about  lymphangitis  and 
elephantiasis,  while  the  living  larvae  apparently  do  no  harm. 

4SS 
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3.  The  Number  of  Parasites.— A  few  Ascarides  may  cause  no 
^^'"i^^iu"^^'  ̂   ̂̂ ^^  ̂   ̂'^'"^^  number  may  lead  to  serious  disease 4  The  Organ  Affected.— Ascarides  in  the  ahmentary  canal  are  not 
nearly  so  virulent  as  in  the  liver,  while  Paragonimus  wesiermani 
in  the  lungs  will  cause  a  disease  somewhat  resembling  phthisis Ascarides  may  cause  serious  mischief  in  the  pancreas,  as  olDserved  bv 
Mlfir^  '?^7  cause  appendicitis,  as  noted  by  Blanchard, Metclmikoff,  Castellani,  and  others. 

5.  Bacterial  Infection  caused  by  the  Parasite.— Tnc/^nns  trichiura 
may  be  a  harmless  parasite  in  itself,  but  it  is  quite  capable  of  intro- 

ducing bacteria  into  the  mucosa  of  the  vermiform  appendix  and causing  appendicitis,  for,  as  is  well  known,  it  burrows  in  the  mucosa. 
•  fever  so  .often  found  in  patients  suffering  from  agchylostomiasis 
is  probably  caused  by  intestinal  bacteria  entering  the  small  wound produced  by  the  agchylostome. 

This  method  of  producing  ill  effects  upon  the  host  appears  to  us 
to  be  of  the  greatest  importance  in  the  tropics,  and  is,  we  fear,  often overlooked. 

6.  Migration  of  the  Parasite  in  the  Body.— The  larva  of  Agchylo- 
stoma  as  they  enter  the  skin  cause  a  dermatitis  known  as  Cooly  itch 
sore  feet,  ground  itch,  etc.,  which  may  be  primarily  due  to  the 
irritation  of  the  worm,  or  secondarily  to  bacteria  introduced  into 
the  skin  by  its  agency.  The  wanderings  of  the  larva  of  Tnchinella 
spirahs  through  the  muscles  cause  the  severe  symptoms  of  trichi- niasis. 

Sambon  has  pointed  out  that  much  that  is  obscure  in  the  patho- 
genesis of  various  forms  of  helminthiasis  might  be  elucidated  by  a better  knowledge  of  the  migrations  of  the  entozoa  in  their  immature 

stages  from  the  time  they  attack  the  host  to  that  of  their  settlement 
m  their  selective  anatomical  habitat.  He  believes  that  many  forms 
do  not  go  directly  to  the  part  in  which  they  are  usually  found,  but 
may  take  a  very  different  route  from  that  generally  accepted,  and 
may  even  live  for  a  length  of  time  in  other  structures  before  reaching 
such  organs  as  the  ahmentary  canal  or  nasal  fossae,  which  are  only 
sought  in  order  to  enable  the  young  to  escape  from  the  host.  During 
these  wanderings  mechanical  injury  may  be  caused  to  the  host,  and 
pathogenic  micro-organisms  may  be  carried  from  one  part  of  the body  to  another. 

7.  The  Absorption  of  Food.— Leuckart  estimates  that  a  DiboiJmo- 
cephalus  latus  gives  off  in  a  year  proglottides  to  the  weight  of 
140  grammes  ;  Tcenia  saginata,  550  grammes  ;  and  Ascaris  himbrt- 
coides,  42  grammes  of  eggs  in  the  same  period. 

If  the  number  of  these  parasites  is  great,  the  drain  on  the  host 
must  be  considerable,  especially  in  children  who  need  food  for 
growth. 

8.  Toxins. — This  subject  has  already  been  dealt  with. 
9.  Tlie  Condition  of  the  Host.— The  condition  of  the  host  is  also  a 

factor  in  the  diseases  produced  by  tliese  parasites,  for  though 
Ascarides  may  be  harmless  in  a  healthy  intestine,  they  may  per- 
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forate  a  typhoid  or  dysenteric  ulcer,  
or  a  traumatic  lesion  of  the 

bowel  and  cause  fatal  peritonitis.  u  c^. 

With  regard  to  the  question  as  to  whethe
r  parasites  ever  benefit 

human  befngs  reference  can  be  made  to  t
he  belief  that  the  develop- 

ment of  the  Bacillus  tuberculosis  Koch  is  delayed  by  t
he  presence  of 

entozoa  in  the  bowels,  a  view  which,  with  ou
r  Eastern  experience, 

we  are  unable  to  support. 
  

. 

The  old  idea  that  worms  were  good  for  children  has
  died  out  long 

ago,  and  we  know  of  .no  cases  of  mutuahsm,  or  
benefit  to  parasite 

and  host,  in  the  animal  parasites  of  man.  ,  .  ,  - , 

True  parasitism  is  found  in  those  cases  m  which
  the  parasite 

benefits  and  the  host  is  injured.  Chance  parasit
es  are  animals 

which  accidentally  and  temporarily  become  parasites.
  . 

The  hfe-history  of  a  parasite  may  be  simple,  being  carried  
out  m 

one  host,  or  it  may  be  complex,  with  one  or  more  hosts  
for  its  larval 

stages  and  another  for  its  adult  condition. 

Generally  these  hosts  bear  a  direct  relationship  to  one  another
, 

the  intermediary  host  often  being  herbivorous,  and  thus  becoming
 

infected  through  eating  f Eecally  contaminated  food,  and  the  defin
itive 

host  being  carnivorous  or  omnivorous,  becoming  infected  through 

eating  the  herbivorous  host  of  the  larva. 

Some  parasites,  particularly  the  Microfilariae  in  the  blood,  sho
w 

a  remarkable  periodicity  in  their  habits,  which  appears  to  be  asso- 
ciated with  the  means  of  escape  from  the  definitive  host  by  some 

intermediary  host,  such  as  a  mosquito  or  a  tick,  whose  habits  agree 

with  the  periodicity  of  the  parasite.  Such  correlations  are  very 

numerous  in  Nature— as,  for  example,  the  opening  or  emitting  of 

strong  odours  by  certain  flowers  at  definite  times  of  the  day  or 

night,  which  accords  with  the  habits  of  insects  which  help  on  their 
fertUization. 

Tropical  countries  are  the  home  far  excellence  for  parasites,  as 

the  means  of  infection  by  bad  sanitation,  biting  flies,  etc.,  are  easily 
available.  It  is  therefore  obvious  that,  as  there  may  be  many 

methods  of  infection  by  the  mouth,  the  skin,  and  the  nose,  preven- 

tion is  not  an  easy  matter.  It  depends  upon  two  factors — personal 

and  pubhc  hygiene.  The  question  of  personal  hygiene  is  the  more 

important  and  more  easily  apphed,  as  only  one  person  is  concerned, 

while  that  of  public  hygiene  is  more  expensive  and  not  so  easy  to 

apply,  as  many  people  have  to  act  in  unison  in  order  to  produce  any 
effect. 

Personal  hygiene  includes  such  matters  as  personal  and  domestic 
cleanliness  ;  protection  of  the  skin  against  infection  by  the  use  of 
mosquito  curtains  and  boots  ;  avoidance  of  infection  from  domestic 

pets,  such  as  dogs  and  cats,  by  not  too  close  association  with  them  ; 
the  protection  of  articles  of  food  against  flies  and  vermin,  and  the 
careful  cooking  of  food  and  filtering  of  water. 

With  regard  to  public  rules,  the  first  is  the  proper  disposal  of 

waste,  particularly  of  faecal  matter  ;  careful  cattle  and  meat  inspec- 
tion in  well-kept  slaughter-houses  ;  and  the  destruction  of  ownerless 
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byf as^^  ̂   ̂"^^''^^  Chamber,  in  which  they  are  killed 

into  p^^^^^^^^^  P^^-^^-  °f  be  arranged 

Phylum     I.  Platyhelmia. 
Phylum   II.  Nemathelmia. 
Phylum  III.  Annulata. 
Phylum  IV.  Arthropoda. 

PHYLUM  I.  PLATYHELMIA  Lankester  1890. 

Synonyms —PZa^yMm^a  Vogt' 1851,  Platode^  Leuckart  1854 Matyhelmmthes  Gegenbaur  1859,  PMyhelminthes  Minot  1877 riatyhelmia  are  bilaterally  symmetrical  Metazoa,  with  dorso- ventrally  flattened  bodies,  and  without  a  true  coelom 
Morphology.— The  Platyhelmia  are  flat-worms,  with  an  oval  or 

tape-hke  body,  which  is  either  covered  by  a  cihated  epithehum,  as  in tne  tree-hving  Turbellaria,  or  with  a  cuticle  under  which  the  surface 
epithehum  has  sunk  into  the  parenchyma,  forming  the  so-caUed subcuticular  layer  in  the  parasitic  Trematoda  and  Cestoda.  A  well- 
developed  niusculo-dermal  layer  is  present,  but  there  is  no  coelom 

i  he  mouth  is  generally  situated  at  the  anterior  end,  when  present 
but  It  may  be  moved  to  the  inferior  surface,  and  opens,  via  a 
pharynx,  mto  a  forked  or  branched  gut,  which  has  no  anal  aperture 
1  he  ahmentary  canal  may,  however,  be  wanting  (Cestoda).  The 
excretory  system  begins  in  the  so-caUed  flame  cells— j.e.,  cells 
provided  with  a  leash  of  ciha  from  which  fine  channels  run,  uniting 
together  to  form  larger  channels,  which  ultimately  empty  into  a 
pair  of  laterally  placed  canals,  which  open  to  the  exterior  separately 
or  together,  often  through  an  excretory  vesicle. 
The  nervous  system  consists  of  a  large,  bi-lobed,  cerebral  gan- 

ghon,  with  nerves  running  forwards  and  backwards. 
The  Platyhelmia  are  mostly  hermaphrodite,  but  may  rarely  be 

unisexual ;  the  ova  are  produced  in  the  ovary,  near  which  they  are 
fertiHzed,  and  then,  after  receiving  food-yolk  from  the  yolk  reservoir, 
which  has  received  it  via  the  viteUine  ducts  from  the  yolk  glands, 
they  obtain  a  shell  in  a  shell  gland,  and  then  enter  a  uterus,  through 
which  they  slowly  pass  to  the  exterior. 
The  male  organs  consist  of  testes,  vasa  deferentia,  vesicula 

seminahs,  and  a  cirrus  pouch,  with  a  cirrus  and  a  so-caUed  prostate 
gland. 

Classification. — The  Platyhelmia  are  classified  into  : 
Class  I.  Turbellaria. — Free-living  flat-worms,  covered  with  ciha. 
Class  II.  Trematoda. — Parasitic  flat-worms  with  an  ahmentary 

canal ;  cuticle  non-cihate. 

Class  III.  Cestoidea. — Parasitic  flat-worms  without  an  ahmentary 
canal ;  cuticle  non-ciliate. 

Class  I.  does  not  enter  into  the  subject  under  discussion. 
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CLASS  II.  TREMATODA  Rudolphi  1
808. 

The  Trematoda  are  parasitic  Platyhelmia,
  which  retain  the  mouth 

and  Simentary  canal,  but  in  which  the  
epidermis  not  merely  loses 

Its  ciUa  during  development,  but  is  s
unk  into  the  mesoblast  after 

secreting  the  chitinous  cuticle.  Suckers  are  d
eveloped  m  the  region 

of  the  mouth,  and  also  on  the  ventral  surfac
e.  _  . 

Remarks  -The  knowledge  of  the  Trematoda  began  m 
 1379,  when 

Tehan  de  Brie  discovered  the  hver-fluke  in  the  s
heep,  which  was  sub- 

sequently described  by  Gabucinus  in  1547  ;  but  it  was  not
  tiU  the 

time  of  0.  F.  Miiller,  in  1777,  that  any  accurate  i
dea  of  their  form  was 

obtained.  Zeder  in  1800  made  the  first  attempt  to 
 classify  parasitic 

worms,  calhng  the  Trematodes  '  sucking-worms 
 ;  while  m  i»o» 

Fig.  162. — Diagram  or  a  Type  of  the 
Female  Generative  Apparatus 
OF  A  Trematode. 

(After  Stiles.) 

I,  Ovary  ;  2,  uterus  ;  3,  shell  gland  ; 

4,  ootype  ;  5,  ovarian  duct ;  6,  Laurer's 
canal ;  7,  vitellarian  duct. 

Fig.  163. — Diagram  of  Another 
Type  of  the  Female 
Generative  Apparatus  of  a 
Trematode. 

I,  Ovary  ;  2,  ovarian  duct ;  3, 
shell  gland  ;  4,  ootype  ;  S,  uterus  ; 
6,  Laurer's  canal ;  7,  vitellarian 
duct ;  8,  receptaculum  seminis. 

Rudolphi  invented  the  name  of  the  class,  deriving  it  from  the  Greek 

Tp7]iiaTU)8r]s,  which  means  '  pierced  by  holes.'  After  this  date  come 
many  observers,  among  whom  may  be  mentioned  Laurer  (whose 

canal  still  bears  his  name)  in  1830,  van  Beneden  in  1858,  and 

Leuckart  in  1867  (who  divided  them  into  Distomea  and  Poly- 

stomea),  and  Thomas  in  1883,  who  worked  out  the  development  of 

Fasciola  hefatica.  In  1892  MonticeUi  revived  an  older  classification 
of  the  group  by  Burmeister  into  three  orders. 

In  1899  Looss  completely  revolutionized  the  whole  classification. 

His  work  has  since  been  extended  by  Oohner,  Liihe,  Leiper,  and 
others. 

Morphology. — In  shape  the  Trematoda  are  generally  leaf-like  or  tongue- 
shaped,  and  but  rarely  cylindrical.  They  are  provided  with  a  cuticle,  which 
may  have  spine-Uke  scales,  and  with  one  or  two  suckers,  oral  and  ventral 
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may  be  short  or  loni?-  with  r.,-  ̂ „n-u  1  't-'iui'  to  a  pnaiynx.  Ihe  oesophagus 

vided  with  unice  ̂ larl^  va^v  ̂fln  1  ̂^.^'"'^i^'  "^"^^1^,  and  is  often  pro- 

be branched  or  simple  end  Wind  v  S;  l'^  I'^testinal  tubules,  which  may 

is  composed  of  epiZliar cells  and  ̂blo^d"  '^""^      "'^"^  ^he  food 

open  do^sa^r;  alt^elhe"  acI^SXtn.  ̂ '"^"^^^^^  ̂ ^^^^^  P^^^^'^-'^^^' 

male  or^^Tn.^         ̂ l'^  /?^'/  ̂ ^^^P^^ate,  hermaphroditism  being  usual  The 
Ts  a  rulf  sL^.Trl  '  ̂J^f^'  "^^y  be  simple  or  branched,  and  are 

tLouJL  a  ?esfcufaSS?  T^'  vas  deferens  leads  forwards  sometimes enclosed  In  r^.!'  ̂ '^^^^^  ̂ he  genital  openmg,  below  which  a  cirrus 

SLy  be  found.  P™^^^^  ̂ "^^^  g'^^^^^'  ̂ ^^^^  the  'prostate,' 

usLX^^lfatcrifTnnrf.','  °f  ̂.'^  "^^"^y-  ̂ ^^^i*^^  '"^y  -l^^  branched  and  is 

Sfv  teLri^n  rh  rt  ̂ro,^,^^^       ̂ u'^f'  "^^"^"^  duct,  which  joins  with 

surroundprl^^^^  i  n  V^l'^  ̂ ^^ds,  making  a  tube,  called  the  '  ootype,' surrounded  by  the  shell  gland,  m  which  the  egg  is  formed  (Fie  162^ 

oofyp^^ie^terel- h"-'"?^^^  ^y  its^Sr 'a'ptture  the surface  The  hnri^?  .  t',  "^^Y-l^./*"  ""^^"^  aperture  is  found  on  the  dorsal 
vaSn.     "S^i-  ^"^"^  ̂ ^^al  is        quite  clear  ;  it  may  be  a 

int?  the  ute^.r/l''  ̂ ^?eP^^"l"m  seminis  is  present.  The  ootype  opens 

S^tion  tSn.H  .^V  "^^"""ll      "'"^^^y  ̂ ^"^1^  '=°il^d,  and  has  its  anterior 

fenSl  o2£?r4.  ?63r  "  "^"^  ̂^^"^  '"^'^ 

of  o^^hfh?n!fVSf  ̂   ''^"T  in  position,  being  situated  in  the  mid-Une  in  front 

at?  ha'st^m^ustV^S?^^^^^^^^^  ̂ ^^^^  ^^^^  >^*-"y 

Life-History.— The  full  life-history  of  a  number  of  forms  has  been 
worked  out  by  Leuckart  and  Thomas  for  Fasciola  hepatica,  under 
which  headmg  details  will  be  given,  and  by  Looss  for  various amphistomes. 

Typically  there  is  an  alteration  of  generations  where  one  sexual 
generation  is  followed  by  two  asexual  generations.  Usually  two 
hosts  are  required,  but  perhaps  one  may  be  sufacient,  in  certain 
circunistances,  for  the  whole  hfe-cycle. 

Habitat.— These  parasites  are  found  in  all  classes  of  the  verte- 
brates, and  may  occur  in  any  of  the  organs,  but  the  most  common 

m  man  are  the  hver,  the  intestinal  tract,  the  lungs,  and  the  urinary 
bladder.  It  is  important  to  remember  that  the  adult  parasites 
may  live  m  domestic  animals,  especially  in  cats,  and  that  they 
may  affect  pigs  and  cattle.  Further,  the  encystment  on  grass, 
water- weeds,  etc.,  must  be  borne  in  mind,  and  the  fact  that  the miracidium  swims  about  in  water. 

Pathogenicity.— Apparently  the  smaller  forms  can  hve  in  human 
beings  without  being  suspected,  but  irritation  of  the  bladder,  Hver, 
intestine,  and  lungs  may  result  either  as  the  effect  of  the  eggs  or  of the  parasite. 
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Diasnosis— The  systematic  examinat
ion  by  the  microscope  of 

the  "-pecially'^in  cases  of  diarrhoea,
  and  of  tlae  urme  and 

c;mihim  is  the  only  certain  method  of  diagnosis
.  •  i 

^Treatm^^^^^^^  treatment  of  infections  by  these  animal
s  may 

be  sa?d  to  be  useless.  One  may  try 
 to  kiU  or  expel  the  mtestinal 

forms  by  chloroform  mixed  with  euca
lyptol  as  described  m  the 

chapter  on  Agchylostomiasis,  or  by  ex
tract  of  male  fern. 

pKhylaxis  -We  do  not  know  enoug
h  about  the  life-cycle  to 

la3  down  general  rules  about  prophyl
axis  but  it  will  be  obviou 

Ihlt  the  cat   the  dog   the  pig.  and  catt
le  are  indirect  sources 

Si:,fe"whUe\?el;  veget^afies,  particularly  the-  n^<
^cocked 

must  be  regarded  with  suspicion,  and  so
  must  that  dehcacy  tne 

edible  snail,  which  may  not  be  properly  cooked.
 

The  classification  of  the  Trematoda  is  as  follows
 

ORDER  I.  HETEROCOTYLEA  Montice
lli. 

Synonyms— Po/ys^owefl  Leuckart,  Pedohoth
rii  Burmeister,  and 

Monopenea  van  Beneden.  .    i    ,         i  j 

These  Trematodes  are  generally  ectoparasitic,  but
  may  be  endo- 

parasitic  in  amphibia  and  tortoises. 

ORDER  II.  ASPIDOCOTYLEA  MonticeUi. 

Synonym. — Aspidoboihrii  Burmeister. 

These  are  lowly  organized  endoparasitic  trematodes,  
with  one 

large  sucker  occupying  the  whole  ventral  surface,  found  m
  tortoises, 

marine  fish,  and  shellfish. 

ORDER  III.  MALACOCOTYLEA  MonticeUi. 

Synonyms— Distomea  Leuckart,  Malacohothrii  Burmeister,  an
d 

Digenea  van  Beneden. 

Typical  endoparasitic  trematodes,  with  never  more  than  tw
o 

sucking- discs,  oral  and  ventral,  and  a  Laurer's  canal. 
The  Malacocotylea  include  all  the  human  trematode  parasites, 

and  are  subdivided  into  groups  : 

Division  A.  Metastatica  Leuckart.^  Development  without 
alternation  of  generations. 

Division  B.  Digenea  Leuckart.  Development  with  alternation 

of  generations.    The  Digenea  contain  the  human  parasites. 

Super-Family  i.  Paramphistomoidea. — ^Digenea  with  ventral 

sucker  at  the  posterior  end,  opening  of  the  excretory  apparatus  on 
the  dorsal  surface.  Hermaphrodites. 

Family  2.  Fasciolidce. — Digenea  with  oral  and  ventral  suckers  ; 

excretory  pore  at  the  posterior  border.  Hermaphrodites. 

Family  3.  MonostomidcB. — ^Digenea  with  only  an  oral  sucker. 
Ventral  sucker  absent. 

Family  4.  SchistosomidcB. — Digenea  resembhng  the  Fasciolidee, 
but  with  separate  sexes. 
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The  parasites  known  in  man  may  be  summarized  as  follows 

o  u O  be 

5^
 

Family.  Genus. 
1 .  Paramphistomidai  Watsonius 
2 .  Gastrodiscida; . .  Gastrodiscus 

Fasciola  . . 

3 .  Fasciolidas 

Echinostoma 

Agamodistomum 

Fasciolopsis 

Opisthorchis 

Clonorchis 

Paragonimus 
Heterophyes 

Dicrocoelium 

4-  MonostomidEE . .  Monostomulum 

I5.  Schistosomida:  Schistosoma 

I. 
2. 

/  3. 
I  4. 

S- 

6. 

7- 

8. 

9- 

10. 

II. 

12. 
13- 
14. 

tS- 
16. 

17- 18. 

E. 
E. 

A. 
F. 

19. 
20. 
21. 
22. 

Species. watsoni  Conyngham. 
G.  hoininib  L.  and  McC. 
F.  hepatica  L. 
F.  gigantica  Cobbold. ilocana  Garrison, 

malayanum  Leiper. 
ophthalmobium  Dies, 
buski  Lankester. 

F.  fiillebornii  Rodenwaldt. 
F.  rathouisi  Poirier. 
O.  felineus  Rivolta. 
O.  noverca  Braun. 
C.  sinensis  Cobb. 
C.  endemicus  Baelz. 
P.  westermani  Kerbert. 
H.  heterophyes  Von  Sieb. 
H.  yamagina  Katsurada. D.  lanceatum   Stil  and Hass. 

M.  lentis  Gesch. 
S.  haematobium  Bilh. 
S.  mansoni  Sambon. 
S.  japonicum  Kats. 

Super-Family  Paramphistomoidea  Stiles  and  Goldberger 
1910. 

Digenea  with  acetabulum,  caudoterminal  or  subterminal  or 
ventra  close  to  the  caudal  end.  Oral  sucker  and  ce^phaR^s present.  C^ca  two  m  number.  Hermaphrodites  with  g?nTta  pS^e ventro-median,  prce-equatorial.  pr^testicular,  and  pr^e-ovarial  and with  one  or  two  prce-ovarial  testes.    Vitellaria  paired 

Type  Family.— Paramphistomidffi  Fischoeder  iqoi  restricted 
-P^M/s^o^*'^^  Fischoeder  1901  restricted;  Gastro- d%scxdcB  Stiles  and  Goldberger  1910  ;  Gastrothylacidce  Stiles  and  Gold- 

berger 19 10.  The  last-named  family  does  not  contain  any  human parasites. 

Family  I.  Paramphistomid^  Fischoeder  1901  restricted. 
Paramphistomoidea  with  ventral  pouches  absent. 
Type  Genus. — Paramphislomum  Fischoeder  1901 

The  Paramphistomidse  are  classified  into  the'  following  sub- families .  ParamphistomincB  Fischoeder  1901  restricted,  Clador- chiince  Fischoeder  1901,  and  Dipiodiscincs  Cohn  1004  •  but  of  these only  the  second  concerns  us. 

Subfamily  CLADORcmmiE  Fischoeder  1901. 

.     Paramphistomidse  with  oral  sucker  with  evagination 
_  The  Cladorchiince  can  be  subdivided  into  the  Slephanopharyn- 

gince  Stiles  and  Goldberger  1910,  with  circular  evagination,  and 
(^LadorchitncB  sensi2  stncto  Fischoeder  1901,  with  paired  evagination 
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This  last  subdivision  contains  the  following
  genera:  Cladorclns 

Fischoeder  1901,  which  is  the  type  genus,
  Pseudodtscus  Sonsino 

iSqt  ChiorcMs  Fischoeder  1901,  Tasiorchis  F
ischoecler  1901,  Pseudo- 

cladorchis  Daday  1907,  Microrchis  Daday  1
907  Pfendenus  Stiles 

and  Goldberger  1910,  and  Watsonius  Stiles  an
d  Goldberger  1910, 

of  which  the  last  is  of  importance  in  tropical  me
dicine. 

It  may  be  remarked  that  this  subfamily  will  probab
ly  soon  be 

made  a  family,  and  its  divisions  subfamiUes. 

Watsonius  Stiles  and  Goldberger  1910. 

Cladorclaiinffi  without  genital  sucker,  with  lobate  or  lob
ulate 

testes,  without  cirrus  pouch,  and  with  each  oral  invagination  si
ngle. 

"  Species. — Watsonuis  watsoni  (Conyngham 

1904)  Stiles  and  Goldberger  1910. 

Watsonius  watsoni  (Conyngham  1904) 
Stiles  and  Goldberger  1910. 

Synonyms. — Cladorchis  watsoni  (Conyng- 

ham 1904),  Amphistomum  watsoni  (Con- 

yngham 1904),  Paramfhistomum  watsoni 

(Conyngham  1904). 

History. — Watsonius  watsoni  was  first  dis- 
covered in  the  duodenum  and  upper  part 

of  the  jejunum  of  a  negro  who  had  come 
from  Adamawa,  in  German  West  Africa, 

to  Northern  Nigeria.  Since  its  discovery 

it  has  been  reported  as  common  near  Lake 

Chad.  It  was  first  described  by  Conyng- 
ham, later  by  Shipley,  and  in  1910  by 

Stiles  and  Goldberger. 

Morphology. — The  parasite  is  reddish-yellow 
when  fresh,  8  to  10  miUimetres  in  length  by 
4  to  5  milhmetres  in  [breadth.  In  shape  it  is 
oval  or  pyriform.  The  ventral  sucker  is  large 
and  situated  posteriorly  and  subterminally, 
while  the  oral  sucker  is  so  small  as  to  be  hardly 
worthy  of  being  considered  a  true  sucker.  It  has 
a  pair  of  lateral  caudal  irregularly  globular 
suctional  pouches.  The  pharynx  is  spherical,  (■A-fter 
with  two  lateral  diverticula,  called  the  '  pharyn- 

geal pouches.'  The  oesophagus  divides  into  two  a 
long  intestinal  caeca  about  the  level  of  the 
junction  of  the  anterior  third  with  the  pos- 

terior two-thirds  of  the  body,  and  is  here  surrounded  by  a  sphincter 
muscle.  The  excretory  pore  opens  slightly  to  the  left  of  the  middle  line 
dorsal  to  the  posterior  sucker.  The  excretory  vesicle  is  relatively  small,  and 
hes  over  that  sucker.  The  genital  papilla  is  situated  in  the  mid-ventral  line, 
about  the  junction  of  the  anterior  quarter  with  the  posterior  three-quarters 
of  the  body,  and  on  it  open  the  canal  of  the  cirrus  and  the  metatrema.  The 
testes,  which  lie  one  behind  the  other,  are  deeply  lobulated.  Tlie  vas  deferens 
runs  into  a  vesicula  seminalis,  which  opens  into  the  cirrus  canal,  but  has  no 
true  cirrus  pouch. 

Fig -Watsonius 

164.- 

WATSONI. 

Shipley  ;  emended 
by  Leiper.) 

Schematic  ;  b,  natural 
size. 
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The  ovary  lies  close  behind  the  testes,  and  rather  to  the  right  of  the  body ihe  ovarian  duct  curves  backwards,  and  is  almost  at  once  surrounded  bv 
the  shell  gland,  when  it  may  be  called  the  '  ootype,'  wliich  just  behind  the sliell  gland  receives  the  vitellarian  duct  and  the  inner  end  of  Laurer's  canal, ihe  uterus,  full  of  eggs,  coils  over  the  testes  and  runs  as  far  forwards  as their  anterior  border,  where  it  becomes  thick  and  muscular,  and  is  called  the 

bSadthf""^'  ̂ ^^^  ̂''^  ̂'"^^^^  ̂ ^^^  *°  ^"'^^''^       75  to  80  in 

Life-History.— The  life-cycle  is  not  l<nown,  but  it  is  believed  that the  usual  host  is  a  herbivorous  animal. 

Pathogenicity. — It  may  perhaps  cause  diarrhoea  and  anaemia.  A 
post-mortem  showed  the  mucosa  shghtly  congested. 

Diagnosis.— By  recognition  of  the  eggs  or  adults  in  the  fteces. 
Treatment. — ^The  eucalyptus  and  chloroform  mixture  advised  for 

agchylostomiasis. 

Family  II.  Gastrodiscid^  Stiles  and  Goldberger  1910. 

Paramphistomoidea  with  rather  discoidal  bodies  divided  by  a 
transverse  constriction  into  cephahc  and  caudal  portions.  Ventral 
pouch  absent.  Venter  with  many  large  papiUse.  Acetabulum ventral  at  caudal  end. 

Type  Genus. — Gasirodiscus  Leuckart  1877  ;  the  other  genus  is 
Homalogaster  Poirier  1883. 

Gastrodiscus  Leuckart  1877. 

Gastrodiscidae  with  bodies  slender  anteriorly  and  broadened 
posteriorly.  The  latter  contains  the  genital  glands.  The  aceta- 

bulum is  small.  The  ventral  pouch  is  absent.  The  oral  sucker  has 
paired  evaginations,  and  leads  into  an  oesophagus  with  muscular 
thickening.  The  caeca  are  long,  not  wavy,  and  end  post-testicu- 
larly.  Male  organs  : — These  are  two  branched  testes,  and  a  cirrus 

pouch  which  is  not  completely  closed.  Female  organs  : — Ovary  and 
shell  gland  are  post- testicular  ;  vitellaria  are  extra  caecal ;  and  the 

uterus  intercaecal.  Laurer's  canal  is  pre  vesicular.  Two  species 
are  common  in  the  Equidse  in  Egypt  and  India.  The  horse  species 
is  known  in  Senegal  and  Guadeloupe. 

Type.^ — Gasirodiscus  csgyptiacus  Cobbold  1876. 

Gastrodiscus  hominis  Lewis  and  McConnell  1876. 

Synonym. — AmpMstomum  hominis  Lewis  and  McConnell. 
History. — It  was  first  described  in  1876  by  Lewis  and  McConnell, 

who  found  it  in  hundreds  attached  by  its  posterior  sucker  to  the 
mucosa  of  the  caecum,  vermiform  appendix,  and  ascending  colon  of 
an  Assamese.  Since  then  it  has  been  reported  in  natives  of  India, 

and  perhaps  it  may  be  common.  We  have  not  met  with  it  in 

Ceylon,  though  there  was  a  small  jar  in  the  Medical  College  Museum 
labelled  AmpMstomum  hominis,  but  without  a  history. 
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Morohology.— The  parasite  is  reddisli-colourcd,  8  to  10  mill
imetres  in  length 

and  4  to  "  millimetres  in  greatest  breadth,  tapering  to  2-5  millimet
res  in  front. 

The  thickness  is  about  4  millimetres.    The  posterior  end  of  the
  body  presents 

kr 'cr  disc,  on  the  hinder  border  of  which  lies  the  acetabulum  1  he 
 rest  of 

the  body  is  thin,  tapering  to  the  mouth.  The  gemtal  pore 
 is  at  a  level  with 

the  bifurcation  of  the  intestine.  The  testes  are  double  with 
 a  sinuous  vas 

deferens  The  uterus  and  the  yolk  glands  are  situated  laterally. 
 The  eggs 

are  oval,  0-15  milhnietre  in  length  and  o-072  milhmetre  m  br
eadth. 

Pathogenicity.— It  is  not  Icnown  whether  these  parasites  
cause 

any  disease. 

Family  III.  Fasciolid^  Railhet  1895. 

Hermaphrodite  Digenea  with  oral  and  ventral  (acetabulum) 

suckers.    The  excretory  pore  is  on  the  posterior  border  (foramen 

caudale).  .    ,  .  1         •  i 
The  Fasciohdce  contain  a  number  of  genera,  of  which  species  have 

been  found  in  man  :  (i)  Fasciola  Linneeus  1758  ;  (2)  Echinostoma 

Rudolphi  1809 ;  (3)  Agamodistomum  Stossich  1892  ;  (4)  Fasciolopsts 

Looss  1898  ;  (5)  Opisthorchis  R.  Blanchard  1895  ;  (6)  Clonorchis 

Looss  1907  ;  (7)  Parqgonimus  Braun  1899  ;  (8)  Heterophyes  Cobbold 

1866;  (9)  Dicroccdium  Dujardin  1845. 

The  table  on  pp.  466  and  467  gives  some  of  the  characters  by 

wliich  they  can  be  recognized. 

Fasciola  Linnseus  1758. 

Large  Fasciohdfe  with  leaf-hke  bodies,  with  the  anterior  end 

shaped  into  a  conical  head  and  with  the  ventral  sucker  situated 
near  the  mouth.    Cuticle  covered  with  spines. 

Fasciola  hepatica  Linnaeus  1758. 

Synonyms. — Distomum  hepaticum  Retz  1786,  Fasciola  humana  Gmel  1789, 
D.  cavice  Sons  1890,  Cladoccelium  hepaticum  Stoss  1892. 

History. — Fasciola  hepatica,  the  liver-fluke,  is  a  parasite  of  sl\eep,  oxen, 
goats,  horses,  and  many  other  lierbivorous  animals  in  Europe,  North  Africa, 
North  and  South  America,  Austraha,  Tasmania,  Japan,  China,  Burma,  and 
India.    It  is  said  to  be  extremely  common  in  Burma  and  Egypt. 

It  has  been  found  in  man  several  times,  and  apparently  usually  in  the 
liver,  but  it  has  been  recorded  in  the  bloodvessels,  in  a  swelling  on  the  sole 
of  the  foot,  in  abscesses  about  the  head,  and  in  a  swelling  in  the  right  hypo- 

chondriac region.  It  is  probable  that  Distomum  oculi  humani  Ammon.  1833 
and  Monostomum  lentis  Von  Nordmann  1832  may  have  been  young  liver- 
flukes. 

Morphology. — Fasciola  hepatica  is  a  flat,  oval  animal,  with  an  anterior 
triangular  projection.  Length,  20  to  30  millimetres  ;  breadth,  8  to  13  milli- 

metres. The  cuticle  is  covered  with  minute  pointed  scales  directed  backwards. 
There  are  two  suckers — an  oral,  which  is  situated  at  the  anterior  end  of  the 
animal  and  surrounds  the  mouth  opening,  and  a  ventral,  the  acetabulum, 
which  is  a  muscular  cap  situated  in  the  median  line  near  the  junction  of  the 
anterior  projection  with  the  rest  of  the  body.  The  mouth  leads  into  a  mus  • 
cular  pharynx,  which  passes  via  a  short  ossophagus  into  the  intestine,  which 
divides  just  in  front  of  the  genital  aperture  into  two  tubes  running  to  the 
posterior  end  of  the  body,  giving  off  numerous  branched  casca. 

The  excretory  system  starts  with  dilated  tubules,  into  which  project  the 

30 



DIAGNOSTIC  TABLE  OF  THE  GENERA  O 

Genera. Size  and 
Shape. 

Anterior End. 
CulicuUir 

Spines. 
Acelalnikim.  Intestinal 

Cieca. 
Genital 

Fasciola Large 

and  leaf- like 

Large 

cone 
Present Well 

developed 

near  oral 

sucker 

Branched 

i  anterii acetabb 

Echinostoma    . . Very  small 
and 

narrow 

No 

head 
cone 

Present 
with 

charac- teristic 
collar  ; 

large 

spines round 
mouth 

Large  and 

r)rnmiTif^ni' 

%- 

Not 
branched ; i  long 

Left  of  1 
line  anti 

to  aceta'u 

Fasciolopsis 
Large Head 

cone 
slightly 

deve- loped 

Absent 

Large ; 

elongated 

poster- 

iorly 
Not 

branched  ; 

long  and 

wavy Antert 

border 
ventr 

suckt' 

Opisthorchis Long  and flat 

No 
head 

cone 

Absent Small  and 
close  to 

oral  sucker 

Not branched ; 

long 

Mid-li anterio 
acetabu 

Clonorchis 

Body 

pigmented, long  and narrow 

Taper- 

ing 

Absent Small Not 
braiiched  ; 

long 

Mid-li. 
anterioi 
acetabu. 

Paragonimus    . . Broad 

and 
thick 

Rounded Present About 
middle of  body 

Not 
branched ; 

long 

and 

wavy 
Near  po- margin 

acetabuli Uttle  late 

Heterophyes Small 

Taper- 

ing. 

narrow, 

and 
movable 

Present About 
middle of  body 

Not 
branched ; 

long 

Latern ' 

behind  a 

bulum,  \\ chitinous 

Dicrocoelium    . . 
Medium- sized 

Pointed Absent 

• 

Near 

oral 
sucker 

Not branched ; 

short 
pharyn 

In  addition  to  the  above,  immature  formi  > 



lOLIDiE  CONTAINING  HUMAN  
PARASITES. 

ion  of 
tes. 

toed; 
,ted 
iorly 

ate; 
ted 
iorly 

toed; 
ted 
iorly 

tted 

er- and 
:hed 

pos- )rly 

oth 
:er- ly 

loth 
St 
ind 
)ulum 

Situation  of 
Uterus. 

In  front 
of 

sexual 
glands 

Between 

acetabu- 
lum and 

anterior 
testis 

In  front 
of  sexual 
glands 

In  front 
of  sexual 

glands 

In  front 
of  sexual 

glands 

Behind 

aceta • 
bulum 

In  front 

'of 

testes 

Pos- teriorly 

Receptacu- luni  Semitiis. 

Nil 

Vesicula 
Seminalis. 

Present 

Nil 

Nil 

Present 

Present 

Nil 

Present 

Present 

Present 

Tubular 

Present 

Nil  (? 

Present 

Yolk 
Glands. 

Spread all 
along 

sides 

Posterior 
half  of 
body 

Spread all 
along 

sides 

Middle 

one- 

third 

Middle 

two- 
thirds  at 
the  sides 

Spread all 
along 

the sides 

At  the 
sides 

poster- 

iorly 

Middle 

one- 
lifth 

Cirrus Pouch. 

Present 

Well  de- veloped 

Long 

and 

cylin- 

drical 

Nil 

Nil 

Nil 

Nil 

Present 

Excretory 
Vesicle. 

Well 

devel- oped 

CEsopha- 

gus. 

Short 

Habitat. 

Liver 

Tubular  Short 

Tubular 

Y- 

shaped 

Not  Y- 
shaped  ; 

tubular Very 

large,  ex tending 

forwards 
to 

pharynx 

Tubular 

Tubular 

Small 

intes- 

tine 

Short 

or absent 

Small 

intes- 
tine 

Short 

Short 

Liver 

Liver 

Short 
Lungs 

and 
other 

organs Long 

Short 

Small 

intes- tine 

Liver 

led  under  the  term  '  Agamodistomum.' 
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cilia  of  the  so-called  flame  cells.  The  ducts,  which  freely  anastomose  open 
into  a  mam  duct,  which  runs  directly  backwards  to  open  at  a  median  i'or( at  the  posterior  end  of  the  body.  ^ 

Fig.  165. — Egg  of  Fasciola hepatica. 

(After  Thomas,  from  the  Quarter^ 
Journal  of  Microscopical  Science.) 

Fig.  166. — The  Miracidium 
OF  Fasciola  hepatica. 

(After  Thomas,  from  the  Quarterly 
Journal  of  Microscopical  Science.) 

The  two  testes  are  much-branched  tubes,  lying  in  the  middle  of  the  body 
of  equal  size,  one  lying  in  front  of  the  other  ;  from  each  a  vas  deferens  runs 
as  far  as  the  ventral  sucker,  wdiere  it  opens  into  an  elongated  sac,  the  vesicula 
seminaUs,  from  which  the  ductus  ejaculatorius  runs  to  the  end  of  a  large 

Fig.  167. — The  Larva  of 
Fasciola  hepatica. 

(After  Thomas,  from  the  Quarterly 
Journal  of  Microscopical  Science.) 

Fig.  168. — The  Sporocyst  of 
Fasciola  hepatica. 

(After  Thomas,  from  the  Quarterly 
Journal  of  Microscopical  Science.) 

muscular  organ,  called  the  cirrus,  which  lies  in  a  sac  situate  just  in  front  of 
the  ventral  sucker.  The  genital  opening  through  which  the  cirrus  can  be 

protruded  is  situated  between  the  two  suckers  on  the  ventral  surface. 
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The  branched  and  tubular  ovary  lies  on  the  right,  in  front  of  the  anterior 

testes  The  ovarian  ducts  run  backwards  to  join  the  middle  hne  with  the 

median  vitellarian  duct  from  the  yolk  reservoir,  into  which  open  the  vitel- 
larian  ducts  from  the  large  branched  yolk  glands  lying  on  either  side  of  the 

body  from  the  level  of  the  ventral  sucker  to  the  posterior  extremity. 

The  junction  of  these  two  ducts  is  surrounded  by  the  shell  gland,  and  forms 

a  much-convoluted  tube,  the  uterus,  which  is  joined  close  to  its  commence- 

ment by  a  little  tube,  Laurer's  canal,  opening  on  to  the  dorsal  surface.  The 
uterus,  which  is  generally  full  of  eggs,  opens  on  the  left  side  of  the  base  of 

the  cirrus.  ,    ,       ,  j:  ' The  nervous  system  consists  of  a  nerve  collar  around  the  pharynx,  from 
which  two  nerve  cords  run  backwards  along  the  sides  of  the  body. 

Life-History. — The  ovum  starts  from  the  ovary  and  travels  along  the 
ovarian  duct,  where  it  is  fertilized,  after  which  it  is  surrounded  by  a  large 

number  of  yolk  cells,  and  then  by  a  shell  formed  from  the  secretion  of  the 

(After  Thomas,  from  the  Quarterly  (After  Thomas,  from  the  Quarterly 
Journal  of  Microscopical  Science.)       Journal  of  Microscopical  Science.) 

shell  gland.  The  egg  now  passes  forwards  into  the  uterus,  and  is  evidently 
deposited  in  the  bile-passages  and  escapes  in  the  fteces.  It  is  oval,  yellowish- 
brown,  with  a  cap-Hke  lid  0-13  to  0'i45  millimetre  in  length  by  0-07  to  0-09 
miUimetre  in  breadth,  and  is  seen  to  enclose  a  mass  of  yolk  cells  with  one 
ovum,  which  now  segments  and  grows,  using  up  the  yolk  cells,  forming  a 
young  form,  called  a  '  miracidium,'  o-i3  by  0-027  milUmetre,  which  in  a 
few  weeks  escapes  by  the  opercular  opening  if  the  egg  is  in  water,  and,  being 
ciliated,  swims  about  as  a  conical  larva,  with  a  little  anterior  papilla  and 
two  eye-spots.  It  has  a  cuticular  epithehum,  under  which  are  muscular 
layers,  and  contains  a  simple  sac,  like  an  aUmentary  canal,  a  cerebral  gan- 

glion, and  an  excretory  system.  There  is  a  segmentation  cavity  (forming  a 
body  cavity)  between  the  alimentary  canal  and  the  body-wall. 

It  now  bores  its  way  into  the  pulmonary  cavity  of  some  snail  by  means 
of  its  anterior  papilla  ;  otherwise  it  dies  in  about  eight  hours.  The  varieties 
of  snail  hosts  are  :  Linncsus  truncatulus  Miill,  in  Europe,  Asia,  Africa  ; 
L.  oahuensis  in  the  Sandwich  Islands  ;  L.  viator  Orb  in  South  America  ; 

Fig.  169. — The  Redia  of 
Fasciola  hepatica. 

Fig.  170. — -The  Cercaria 
OF  Fasciola  hepatica. 
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L.  humilis  Say  in  North  America,  in  which  it  loses  all  its  organs,  and  in 
creases  in  size  rapidly,  while  cells  grow  from  the  wall  into  the  primary  bod  , 
cavity,  so  that  a  cyst  is  formed,  called  the  '  sporocyst.'    This  has  an  extcrn;i 
cnticlc,  a  thin  muscular  layer,  and  an  epithelial  lined  cavity,  containin 
collections  of  cells,  which  develop  into  cylindrical  forms,  possessing  a  simpli 
short,  tube-like  alimentary  canal,  with  a  pharynx,  glands,  and  intestim 
and  a  genital  pore  near  the  anterior  end.    These  forms,  which  are  callei! 
Redics,  after  the  celebrated  biologist  Redi,  force  their  way  out  of  the  sporo- 

cyst by  making  a  wound,  which  heals  readily,  and  then  wander  about  tint 
snail,  being  especially  abundant  in  the  liver.    When  fully  formed  they  have  ;i 
ridge  running  round  the  anterior  end,  and  a  pair  of  blunt  processes  for  loco- 

motion posteriorly. 
Inside  the  Redics  cells  bud  off  from  the  body-wall  and  form  the  Cercarics, 

which  are  not  unlike  a  young  Fasciola  with  a  tail. 
The  CcrcaricB  possess  cutaneous  glands  for  the  purpose  of  secreting  the 

cyst-wall  of  the  next  stage.  They  escape  from  the  Redics  by  means  of  the 
genital  pore,  and,  leaving  the  snail,  swim  about  in  the  water  for  some  time, 
finally  becoming  encysted  on  grass  or  water-weeds,  and  are  then  eaten  by 
sheep,  inside  which  they  escape  from  the  cyst,  and,  working  their  way  along 
the  bile-ducts,  develop  in  six  weeks  into  sexually  mature  flukes. 

Habitat. — The  liver-fluke  usually  lives  in  the  sheep,  in  which  it  causes  the 
disease  called  '  sheep-rot ';  but  infection  can  spread  to  man  and  cause  disease, 
as  will  be  described  later. 

Fasciola  gigantica  Cobbold  1856. 

Synonym. — Fasciola  angusia  Railliet  1895,  F-  gigantea  Cobbold 
1858. 

F.  gigantica,  which  is  nearly  aUied  to  F.  hepatica,  is  found  in 

herbivora  in  the  tropics,  and  is  beheved  to  have  occurred  in  a 

man,  for  a  parasite  somewhat  resembhng  it  was  expelled  from  the 

lung  during  a  fit  of  coughing  associated  with  haemoptysis,  but  there 

is  some  doubt  as  to  whether  it  was  not  different  from  Cobbold's 

species.  Its  length  was  26  to  28  miUimetres  and  its  breadth  6  to 

8  miUimetres,  but  it  was  contracted.  It  caused  fever,  cough,  and 

slight  haemoptysis. 

Echinostoma  Rudolphi  1809. 

Synonym. — Fascioletta  Garrison  1908. 

Fasciolidae,  with  small  elongated  bodies,  broader  anteriorly  than 

posteriorly,  with  characteristic  circumoral  ring  of  spines  and  mth 

other  spines  on  the  body,  and  with  large  prominent  acetabulum. 

GEsophagus  short,  intestinal  cjEca  unbranched.  Excretory  vesicle 

tubular.  Genital  pores  anterior  to  the  acetabulum.  Testes  com- 

pact, situate  in  the  median  line  one  behind  the  other.  Cirrus  and 

pouch  well  developed.  Ovary  compact ;  no  receptaculum  seminis  ; 

Laurer's  canal  present.  Yolk  glands  well  developed  in  the  pos- 

terior Jfifth  of  the  body  ;  well-developed  shell  g.land  and  uterus 

which  hes  between  the  ovary  behind  and  the  acetabulum  in  front. 

Ova  large  and  operculated. 

With  regard  to  the  position  of  Echinostoma,  it  should  be  observed 

that  some  authorities  do  not  classify  it  under  the  Fasciolidae,  but 

in  a  special  family  Echinostomidee. 
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The  type  species  is  Echinosioma  r ev
ohUum  [Frodich  1802),  of 

which  the  synonym  is  Distoma  echinaium  Zed
ev  1803.  O^  f  r  species 

of  importance  in  tropical  medicine  are  E.
  Uocanum  (Garrison  1908), 

Odhner  1911,  and  E.  malayanum  Leiper  1
912. 

Echinostoma  Uocanum  Garrison  1908. 

Synonym.— Fascioletia  ilocana  Garrison  1908.  -k  i  i 

History  —Echinosioma  ilocana  was  discovered  
and  described  by 

GaiTison,  who  in  1907  noticed  pecuHar  eggs  in  the 
 faeces  of  Phihppmo 

prisoners  in  Bihbid  Prison  in  Manila,  and  subseq
uently,  after  treat- 

ment with  male-fern,  obtained  a  small  number  of
  trematodes. 

Quite  recently  Odhner  has  shown  that  it  belongs
  to  the  genus 

Echinostoma,  family  Echinostomidae. 

MoTVhology.— Echinostoma  ilocana  is  a  very  small  trematode  m
easuring  4  to 

6  millimetres  in  length  by  0-75  to  i-3S  millirnetres  m  breadth  
and  o-  to  i 

miUimetre  in  thickness.  Posteriorly  it  is  attenuated  The  ace
tabu  urn  is 

about  three  times  the  size  of  the  oral  sucker,  which  is  either  terminal  or
  slightly 

ventro-subterminal.  The  prepharynx  is  long,  the  pharynx  globular;  the
 

cesophagus  short,  bifurcating  just  anterior  to  the  genital  pore  i
nto  the  intes- 

tinal c^ca.  The  genital  pores  open  separately  a  little  behind  the  halfway
 

point  between  the  pharynx  and  the  acetabulum.  .    ,    j.,         •  , 

The  cirrus  pouch  is  well  developed,  and  contains  posteriorly  the  vesicul
a 

seminalis,  into  which  open  the  vasa  deferentia,  and  which  gives  rise  to  tlie 

loner  coiled  cirrus.  Each  testis  shows  an  anterior  and  a  posterior  lobe. 

The  ovary  is  globular,  the  yolk  glands  well  developed,  and  the  uterus  fairly 

developed.    Ova  88-8  to  114-7     long  by  53-5  to  81-9  fi  broad. 

Life-History.— Nothing  is  known  of  the  life-history  beyond  the 

fact  that  a  miracidium  hatches  in  about  ten  days  after  the  eggs 
have  left  the  host. 

Habitat— The  intestine  of  man  in  Luzon,  in  the  PhiHppme 
Islands. 

Pathogenicity. — It  is  probable  that  the  worm  is  non-pathogenic. 

Echinostoma  malayanum  Leiper  1912, 

History. — In  1911  Leiper  received  two  consignments  of  flukes 

from  Dr.  Macaulay  of  Singapore  and  from  Dr.  Stanton  of  Kuala 

Lumpur  which  had  been  collected  from  the  intestine  of  Tamils 
in  the  Malay  States. 

Morphology. — It  is  a  thick,  fleshy  trematode,  light  brown  in  colour,  12  milli- 
metres in  length,  3  millimetres  in  breadth,  and  i'3  milhmetres  in  thickness. 

The  oral  sucker  is  situated  on  a  kidney-shaped  anterior  portion,  which  is 
somewhat  detached  from  the  rest  of  the  parasite  by  a  furrow  on  either  side. 
This  circumoral  disc  is  surrounded  by  a  row  of  forty-two  stout  spines.  The 
cuticle  of  the  body  is  unevenly  furnished  with  spines.  The  acetabulum  is 
several  times  larger  than  the  oral  sucker.  The  oral  sucker  lies  in  the  middle 
third  of  the  circumoral  disc,  and  leads  into  a  spheroid  muscular  pharynx, 
and  so  into  the  oesophagus,  which  bifurcates  immediately  behind  the  pharynx 
into  two  branches,  which  are  simple  and  end  blindly  at  the  posterior  end  of 
the  body. 

Tlie  deeply  lobed  testes  lie  one  behind  the  other  behind  the  acetabulum  ; 
there  is  a  well-developed  cirrus  pouch  and  a  long,  thick  cirrus.  The  ovary  is 
smooth,  and  lies  immediately  in  front  of  the  interior  testis  and  just  behind 
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the  acetabulum.  The  yolk  glands  are  numerous,  extending  from  the  aceta- bulum to  the  posterior  end  of  the  body.  The  brown  eggs  are  few  in  number and  large  in  size. 

Habitat. — Leiper  does  not  think  that  this  worm  is  a  normal 
parasite  of  man,  and  considers  that  domesticated  animals,  especially 

a  b        ̂ ^^^  ̂ '^'^  "iogs,  should  be  investigated for  it. 

Pathogenicity— Not  stated. 

Agamodistomum  Stossich  1892. 
Agamodistomum  is  an  artificial  collective 

group,  designed  to  contain  larval  stages  of 
Fasciolidae  which  have  not  developed  far 
enough  to  allow  of  their  being  determined 
generally. 

There  is  no  type  species. 

Agamodistomum  ophthaImol)ium 
Diesing  1850. 

Synonym. — Distomum  oculi  humani  Ammon 
1832. 

Amnion  found  four  specimens  of  a  parasite, 
0-5  .to  i-o  milUmetre  in  length,  between  the 
capsule  and  the  opaque  lens  of  a  child,  aged 
five  months,  in  Dresden.  There  were  no 
lateral  branches  to  the  intestinal  caeca.  It 
is  possible  that  this  was  really  a  3'oung 
-F.  hepatica. 

Fasciolopsis  Looss  i8g8. 

Fasciohdce  without  a  head  cone. 

Acetabulum  prolonged  posteriorly  into 

a  pouch  ;  cirrus  pouch  very  long  and 
cyhndrical ;  intestinal  caeca  without 
branches ;  ovary  and  testes  greatly 
branched. 

Species.  —  Fasciolopsis  huski,  and 
F.  fUlleborni. 

Fig.  171. — Fasciolopsis 
BUSKI. 

(After  Odhner,  from  the 
Centralblatt  fur  Bakterio- 
logie.) 

a,  Schematic ;  b,  natural  size. Fasciolopsis  buski  Lankester  1857. 

Synonyms. — Distomum  buski  Lan- 
kester 1857,  crassum  Busk  1859,  nec  v.  Siebold  1836;  Disiomum 

raihouisi  Poirier  1887. 

History. — Fasciolopsis  buski  is  a  very  large  trematode,  which 
was  first  discovered  by  Busk  in  the  duodenum  of  a  Lascar  who  died 

in  the  Seamen's  Hospital  in  1843.  In  1857  it  was  named  by  Lan- 
kester, and  in  1859  described  by  Cobbold. 

It  appears  to  be  by  no  means  uncommon  in  man  and  pigs  in 
South  China,  and  is  known  in  Borneo,  the  Straits  Settlements,  Assam, 

and  India.  In  igio  F.  raihouisi  Poirier  1S87  was  regarded  as  the 
same  as  F.  buski  Lankester  1898,  but  at  the  present  time  some 

authorities  go  back  to  the  older  view  that  they  are  separate  species. 
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473 MorDholoffV  —It  is  a  large,  thick,  brown,  smooth  tre
matpde,  24  to  70  milli- 

nicties  in  length  and  ]-5  to    4  millimetres  in  brea
dth.    The  oral  sucker  and 

aSab^;hu^Tre^rthe^Lportion^  0-5  :  a-c.    The  g.a^^^^^^^ 
there  is  a  Drepharvnx,  with  a  sphmcter.    The  oesop

hagus  is  sliort,  ana  x  10 

ntesti:Lf  c!4Tare'noi  branched^,  and  extend  to       l-stenor  bo^^^^^^^^ 
genital  pore  is  situated  anteriorly  to  the  '-acetabulum 

 but  the  most  remaikab^^ 

feature  is  the  very  long  cirrus,  about  one-fourth  the
  length  of  the  ̂ ody 

The  testes  lie  posteriorly,  with  the  ovary  and  the  uterus  m
  front.    Ihe  yolk 

glands  are  extensive,  like  those  m  F.  hcpahca.  Krp^rlth 

The  eggs  are  0-12  to  0-13  milUmetre  in  lengtli  and  0-077  to
  o  08  in  breadth. 

^    Habitat —The  intestine  of  the  pig  and  man. 

Pathogenicity— It  is  beheved  to  cause  dysentenc
  diarrhoea. 

Fasciolopsis  fulleborni  Rodenwaldt  1909. 

This  worm  was  discovered  and  described  by  Rodenwaldt  in  1909, 

being  found  in  the  motions  of  an  Indian  in  Hamburg. 

Morphology— The  parasite  is  very  large,  measuring  from  30  to  50
  milli- 

metres in  length  and  from  14  to  16  milhmetres  in  breadth.  The  oral  sucker 

and  acetabulum  are  in  the  proportions  of  07  5  to  2-6.  There  is  a  prepharynx 
and  pharynx,  but  no  oesophagus. 

The  intestinal  CESca  are  long  and  wavy,  and  extend  to  the  posterior  ena. 

The  genital  apertures  he  in  front  of  the  acetabulum. 

The  cirrus  sac  is  very  long  and  well  developed,  and  the  testes  he  behind  the 

ovary  and  the  ootype.  The  latter  is  much  larger  than  in  F.  buski,  and  is  oval 

instead  of  being  round.  The  yolk  glands  extend  from  the  acetabulum  to  the 

posterior  end  of  the  body,  being  situated  laterally.  The  excretory  vesicle 
is  well  developed.  . 

The  eggs  measure  o-i  millimetre  in  length  by  0-073  miUimetre  m  breadth. 

Habitat. — Intestine  of  man. 

Pathogenicity —The  patient  harbouring  it  was  suffering  from 

fever,  which  had  been  diagnosed  as  typhoid. 

Kwan's  Fluke  (  =  F.  buski?) 
Under  this  term  Heanley  has  described  a  trematode  found  by  Dr.  Kwan 

King  Hung  in  a  child  in  the  island  of  Hong  Kong. 

Morphology. — In  length  it  is  2  inches,  in  breadth  \  inch.  The  cuticle  pos- 
sessed  spines.  The  intestine  was  not  clearly  seen,  but  the  caeca  were  un- 
branched.  The  testes  were  large  and  placed  one  behind  the  other.  The 
ovary  was  branched,  and  it — the  shell  gland  and  the  yolk  glands  (which  met 
each  other  posteriorly) — resembled  those  of  F.  buski. 

Pathogenicity. — The  patient  suffered  from  vomiting,  which  resulted  in  the 
expulsion  of  the  flat-worms. 

Opisthorchis  R.  Blanchard  1895. 

Fasciolidae  with  long  flattened  body  and  somewhat  pointed 
anterior  extremity,  with  a  cuticle  usually  without  spines,  suckers 
small,  intestinal  caeca  unbranched,  yolk  glands  situate  laterally 
and  not  extending  beyond  the  ventral  sucker  in  front,  testes  in  the 
posterior  part  of  the  body,  one  behind  the  other. 

Habitat. — The  bile-ducts. 

The  species  of  this  genus  are  separated  from  one  another  with 
great  difficulty. 

The  following  are  found  in  man  :  Opislhorchis  felineus  Rivolta 

1885,  Opisthorchis  noverca  Braun  1903. 
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Opisthorchis  felineus  Rivolta  1885. 

Synonyms. — Distoma  conus  Gurlt  1831,  nec  Creplin  1825  ;  D. 
lanceolatum  v.  Siebolcl  1836,  nec  Mchlis  1825  ;  D.  sibiricum  ̂ 'mogr 1892  ;  D.  ienuicolle  Miihl  1896,  p.p. 

Opisthorchis  felineus  lives  in  the  gall-bladder  and  bile-ducts  of 
the  domestic  cat,  and  is  also  found  in  dogs  in  Europe.  The  North 
American  species  is  dii^erent  [0.  pseudo-felineus). 

In  human  beings  it  is  apparently  a  common  parasite  in  Siberia, 
where  it  was  first  found  by  Winogradoff  in  Tomsk. 

Morphology. — It  is  reddish-yellow  in  colour,  with  a  conical  neck  at  the 
level  of  the  ventral  sucker,  marked  by  a  shallow  constriction. 

The  length  is  from  8  to  ii  millimetres  and  the  breadth  1-5  to  2  milUmetres. 
The  testes  lie  in  the  posterior  part  of  the  body,  one  behind  the  other.  The  yolk 
glands  are  situate  on  either  side  of  the  middle  third  of  the  body,  beginning 
behind  the  ventral  sucker  and  terminating  about  the  level  of  the  ovary. 

The  genital  pore  is  close  in  front  of  the  ventral  sucker. 
The  eggs  are  oval,  with  a  well-defined  operculum  (30  /x  by  1 1  fi). 

Life-History. — The  parasites  hve  in  the  bile-duct,  and  the  eggs, 
containing  a  cihated  miracidium,  escape  in  the  faeces.  Complete 
development  is  not  known,  but  cercaria  have  been  found  in  fish 
which  infect  men  and  cats. 

Pathogenicity. — It  causes  inflammation,  dilatation  of  the  bile- 
ducts  in  man,  with  atrophy  of  the  liver  substance,  ascites,  and 
icterus. 

Opisthorchis  noverca  Braun  1903. 

Synonym. — Distoma  conjunctum  Lewis  and  Cunningham  1872, 
nec  Cobbold  1859  !  Pdropisihorchis  caninus  Barker  1912  (?) 

Cobbold  in  1858  found  a  little  fluke  {D.  conjunctum)  in  the  bile- 
ducts  of  Canis  fulvus  Lewis,  the  American  fox.  Fourteen  years 

later  Lewis  and  Cunningham  found  what  was  considered  to  be  the 
same  fluke  in  Indian  pariah  dogs,  and  in  1874  McConnell  reported 
the  presence  of  the  same  fluke  in  human  beings  in  Calcutta. 

Braun  in  1903  pointed  out  that  the  two  parasites  are  quite  differ- 
ent, and  gave  the  name  of  Opisthorchis  noverca  to  the  Indian  species, 

it  being  smaller  and  having  slightly  different  arrangements  in  its 
yolk  glands  and  suckers. 

Morphology. — It  is  lancet-shaped,  with  anterior  and  posterior  extremities, 
pointed  body,  covered  with  spines  ;  9-5  to  i2-y  millimetres  in  length  and 
2-5  millimetres  in  breadth,  with  two  suckers  very  close  together,  the  anterior 
being  larger  than  the  posterior.  The  genital  pore  opens  just  in  front  of  the 
ventral  sucker.  The  pharynx  is  spheroidal,  and  the  intestinal  c^ca  extend 
far  back.  The  two  testes  are  very  distinct,  the  anterior  rounded  and  the 
posterior  lobate.  The  ovary  is  sHghtly  lobate,  and  it  and  the  uterus  are 

situated  medianly.  The  yolk  glands  lie  laterally  in  the  middle  third,  extend- 
ing from  behind  the  ventral  sucker  to  the  back  of  the  testes.  There  is  no 

cirrus  pouch.    The  eggs  are  oval  (0-034  by  0-02 1  millimetre). 

Habitat. — The  dog  and  man. 

Pathogenicity. — Not  known. 
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Clonorchis  Looss  1907. 

Fasciolid^,  characterized  by  the  fact
  that  the  testes  are  not 

notched  or  lobate,  but  distinctly  rami
fied,  the  branches  crossing 

the  intestinal  c^ck  on  their  ventral  side 
 and  extending  very  near 

the  body  margin.  The  excretory  vesi
cle  is  simply  an  unpaired 

tube,  which  becomes  somewhat  widened  at 
 its  anterior  end,  assuming 

sometimes  the  shape  of  an  irregular  tnangle.  .     •  . 

Zl^i^s.-ClonorcUs  sinensis  Cobbold  1875
,  ClonorcUs  endemtcus 

Baelz  1883.  ^  ,  1  1 J    o  ̂ 
Clonorchis  sinensis  Cobbold  1875. 

Synonyms.  -  Distoma  sinense  Cobbold  1875,
  ZX  spaihulaium 

Leuckart  1876,  Distomum  hepatis  innocuum  Bae
lz  1883. 

Clonorchis  sinensis  was  first  discovered  by  c.  a  b 

McConnell  in  1874  in  the  liver  of  a  Chinaman. 

Until  recently  it  was  beheved  to  be  an  Opts- 

thorchis,  but  in  1907  Looss  gave  reasons  why  it 

should  be  placed  in  the  new  genus  Clonorchis. 

As  far  as  is  known  it  occurs  principally  in 

China  and  Japan,  and  has  not  yet  been  found 
in  animals. 

Morphology.  ■ —  Clonorchis  sinensis  is  a  white,  or 

yellowish-red,  or  brownish,  narrow  trematode,  13  to 
19  mimmetres  in  length  and  3  to  4  milUmetres  in 
breadth.  The  pigmentation  is  due  to  the  deposit  of 

fine  yellowish  or  brown  granules  in  the  body  paren- 
chyma. The  ramifications  of  the  testes  are  long,  the 

anterior  arising  from  four  and  the  posterior  from  five 
main  stems,  with  sometimes  ventral  bulgings.  The 

ovary  is  trilobate,  but  may  show  three  to  six  smaller 
lobules.  The  yolk  glands  reach  from  the  ventral 
sucker  to  the  level  of  the  ovary,  and  are  pecuhar  in 
that  certain  groups  of  follicles  remain  undeveloped. 
In  perfectly  mature  specimens  the  seminal  vesicle 
extends  back  as  far  as  the  middle  of  the  uterus. 
The  eggs  are  generally  narrowed  towards  the  anterior 
end,  and  have  a  rather  high  lid,  with  a  sharply  pro- 

jecting brim  (these  peculiarities  may  be  absent).  The 
egg  is  29  fjL  in  length  and  16  fj.  in  breadth. 

Habitat. — Only  known  in  man. 
Fig. 

172.  —  Clonorchis sinensis. 

Clonorchis  endemicus  Baelz  1883. 

Synonym. — Distoma  hepatis  endemicum  sive 
perniciosum  Baelz  1883,  Distoma  japonicum 
R.  Blanchard  1886. 

History. — In  1883  flukes  were  first  described 
in  the  liver  of  human  beings  in  Japan  by 
Kiyono,  Nakahama,  Suga,  and  Yamagata,  and  a  httle  later  in  the 
same  year  Baelz  reported  the  occurrence  of  two  hepatic  distoma  in 
Japan. 

(After  Looss,  from  the 
Annals  of  Tropical 
Medicine  and  Para- 
sitology.) 

a,  Schematic  ;  b,  natural 
size ;  c,  egg  x  500. 
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I.  Distoma  hepalis  innocuum,  up  to  20  millimetres  in  length,  with 
a  lighter-coloured  uterus  of  larger  volume,  with  slightly  larger  ova, 21  to  36  in  length  by  18  to  20  /x  in  breadth^ 

and  with  a  black  granular  pigment  in  its  excre- 
tory apparatus  and  body  parenchyma.  It  caused 

Httle  or  no  symptoms  in  human  beings,  and  was 
found  accidentally  in  post-mortems. 

2.  Distoma  hepatis  endemicum  sive  perniciosum, 

which  was  smaller,  8  to  11  millimetres  in  length,' and  did  not  possess  the  above  characters,  while 
its  eggs  were  only  20  to  30  /x  in  length  by  15  to 
17  fx  in  breadth. 

These  were  confused  with  McConnell's  para- 
site, -which  is  now  called  Clonorchis  sinensis,  and 

of  which  Distoma  hepatis  innocuum  is  merely  a 
synonym.  Looss  points  out  that  the  description 
given  since  1883  of  OpisthorcMs  sinensis  is  that  of 
D.  hepatis  endemicum,  which  he  now  separates 
distinctly  as  Clonorchis  endemicus  Baelz  1883. 

It  is  found  in  Japan,  where  it  is  common,  and 
in  Annam  and  Tonkin,  in  man,  cats,  dogs,  and 

pigs. Morphology. — From  6  to  1 3  millimetres  in  length  by 
1-8  to  2-6  millimetres  in  breadth.  Oral  sucker,  0-43  to 
0-45  millimetre  in  diameter ;  ventral  sucker,  0-37  to  0-40 miUimetre  in  diameter.  Ratio  of  the  two  suckers, 
13  :  12  and  15  :  12.  No  pigment  granules  in  the  paren- 

chyma. The  yolk  glands  are  like  C.  sinensis,  but  there 
are  fewer  undeveloped  groups  of  folhcles.  The  eggs 
are  26  /j.  long  and  15  /i  broad,  on  an  average,  -with  a rather  flat  lid. 

Life-History. — Kobayashi  has  found  the  cysts  in  the  muscles  of 
fish — Pseudorasbora  parva,  Leucogobio  guntheri — and  was  able  to 
infect  cats  by  feeding  with  the  infected  flesh.  He  also  found  cysts 

in  other  fish — Acheilognathus  lanceolata,  A.  limbata,  Paracheilog- 
nathus  rhombea,  Pseudoperclampus  typus,  Abbottina  psegma,  Biwia 
zezera,  and  Sarcocherlichthys  variegat^is.  These  fish  are  the  second 
intermediate  host.  The  first  intermediate  host  and  the  method 
of  infection  of  the  fish  are  unknown. 

Habitat. — It  is  found  in  cats,  dogs,  hogs,  and  men. 
Pathogenicity. — Enlargement  of  the  liver,  and  diarrhoea. 

Fig.  173. — Clonor- 
chis ENDEMICUS. 

(After  Looss,  from 
the  Annals  of 
Tropical  Medicine 
and  Parasitology.) 

a,  Schematic  ;  b, 
natural  size;  c,  egg 
X  SCO. 

A  Possible  Feline  Clonorchis  (or  Opisthorchis). 

Looss  draws  attention  to  the  fact  that  Ijima,  in  1886,  describes  a  Distomum 
from  the  liver  of  a  cat  in  Japan,  with  fine  spines,  and  smaller  than  C.  endemicus , 
which  is  to  be  looked  upon  as  a  normal  parasite  of  the  cat.    It  is  onlj'  4-5  milli- 
m'c?tres  in  length  by  0-9  millimetre  in  breadth.    It  may  be  a  Clonorchis  or  an 

Opisiyitoi'chis. 
Katsuitada,  in  1 900,  published  a  paper  based  upon  seventy-six  post-mortems 

with  an  emormous  number  of  parasites,  among  which  he  mentioned  three 

found  in  a  n\ian  from  the  province  of  Saga,  with  an  average  length  of  5 '16  milli- 
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metres  and  breadth  of  0-96  millimetre,  which  Looss  considers  can  only  be 

explained  as  an  infection  with  a  fehne  species. 
Habitat. — Cats  and  man  (?). 

Paragonimus  Braun  i8gg. 

Fasciolidce  with  thick,  oval,  or  broad,  fusiform  bodies,  almost 

circular  on  transverse  section.  Cuticle,  with  scale-hke  spines. 

Suckers  separated  by  half  the  length  of  the  body.  The  intestinal 

cffica  are  wavy,  and  run  to  the  posterior  end  of  the  body,  but  are 

unbranched.  The  excretory  vesicle  runs  from  the  pharynx  back- 

wards to  its  aperture  on  the  posterior  margin  of  the  body.  The 

genital  pore  is  just  behind  the  ventral  sucker.  There  is  no  cirrus 

pouch,  and  no  receptaculum  seminis. 

Habitat. — In  the  lungs  and  other  organs  of  mammals. 

Paragonimus  westermani  Kerbert  1878. 

Synonyms. — Distoma  nvestermani  Kerbert  1878,  D.  ringeri  Cob- 
bold  1880,  D.  hepaiicum  Miura  i88g,  D.  pulmonale  BsLelz  18S3, 
D.  pulmonis  Suga  1883, 
D.  cerebrale  Yamagiwa 

i8go,  Mesogonimiis 
westermani  Railliet 

i8go,  M.  pulmonale 
Stossich  i8g2. 

History.  —  Parago- 
nimus westermani  was 

discovered  by  Kerbert 
in  1878  in  the  lungs 
of  two  Bengal  tigers, 
who  died  respectively 

in  the  Zoological  Gar- 
dens of  Amsterdam 

and  Hamburg. 
In  1880  Baelz  found 

in  the  sputum  of  cases 
of  haemoptysis  bodies 
which  he  took  to  be 

psorosperms,  and 
therefore  called  the 

disease  gregarinosis 
pulmonum,  but  when 

these  were  referred  (AfterLooss.fromMense's 'Tropenkrankheiten.') 
to  Leuckart  he  said  a,  Schematic  x  8  ;  eggs  x  300  ;  c,  natural  size! that  they  were  eggs 
of  a  Distomum.  In  the  same  year  Manson  found  what  he  took 
to  be  eggs  of  some  parasite  in  a  case  of  haemoptysis,  in  a  Chinaman 
from  Northern  Formosa,  and  later  he  saw  a  Portuguese  with 
hfemoptysis  and  obscure  thoracic  symptoms,  who  lived  in  Tamsui m  North  Formosa. 

Fig.  174. — Paragonimus  westermani. 
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This  man  died  in  Formosa,  and  Dr.  Ringer,  who  performed  the 
post-mortem,  discovered  in  the  lungs  a  minute,  fleshy,  slightly 
flattened,  oval  body,  grey  in  colour,  and  about  a  quarter  of  an  inch 
in  length,  which  expelled  some  brownish  material  from  a  minute 
orifice  near  one  end. 

This  specimen  was  sent  to  Manson,  who  noted  the  same  eggs  as  he 
had  found  in  the  Chinaman  already  mentioned,  and  then  forwarded 
the  parasite  to  Cobbold,  who,  thinking  it  new  to  science,  named  it 
Distomum  nngeri.  In  1883  Baelz,  having  found  specimens  in  the 
lungs,  named  it  D.  pulmonale.  In  1890  Otani  and  Yamagiwa 
proved  that  it  could  occur  in  other  parts  of  the  body  besides 
the  lungs  by  finding  it  in  the  brain,  where  it  produced  symptoms 
of  Jacksonian  epilepsy.  Stiles  and  Looss  defined  its  zoological 
position  ;  Ward  found  it  in  cats,  Railliet  in  dogs,  and  Stiles  in  hogs  ; 
while  the  best  description  of  the  lesions  caused  by  it  is  that  by 
Musgrave  in  1907,  who  found  it  in  the  Phihppine  Islands. 

It  is  very  common  in  Japan,  and  is  found  in  China,  Korea,  and 
North  America,  a  human  case  being  reported  from  Mexico  by 
Naunyn. 

Morphology. — The  parasite  varies  from  a  reddish-brown  to  a  Ught  slate 
colour  when  first  removed  from  the  body,  but  soon  becomes  greyish  on 
exposure  to  the  air.  In  sliape  it  is  oval,  with  a  somewhat  flattened  ventral 
surface,  and  is  capable  of  slight  alterations  of  its  appearance  by  protruding 
and  retracting  its  head,  and  by  altering  its  ventral  sucker  so  that  it  may  appear 
terminal.  The  cuticle  is  covered  with  scale-like  spines,  which  may  be 
capable  of  being  moved.  The  oral  sucker  is  spherical  and  terminal,  0-63  to 
0'97  milhmetre  in  diameter.  The  ventral  sucker  is  situated  in  the  anterior 
half  of  the  body,  and  is  0*76  to  1*3 1  milUmetres  in  diameter.  The  oesophagus 
is  short,  and  divides  into  the  two  wavy  caeca.  The  genital  pore  may  be  in- 

distinct, and  is  always  small,  lying  close  to  and  behind  the  ventral  sucker.  The 
testes  he  about,  but  not  quite  on,  the  same  level  on  each  side  of  the  median 
line  just  beliind  the  uterus.  There  is  neither  a  cirrus  nor  a  cirrus  pouch.  The 
ovary  is  opposite  and  slightly  posterior  to  the  uterus,  which  is  visible  just 
posterior  to  the  ventral  sucker.  The  yolk  glands  lie  at  the  sides,  and  their 
branches  almost  meet  dorsally,  while  ventrally  they  only  extend  to  the 

intestinal  cseca.  Laurer's  canal  is  present.  The  eggs  are  oval  in  shape,  of 
a  reddish-brown  to  a  hght  yellow  in  colour,  with  a  length  from  0-08  to  o-i  milli- 

metre,and  a  breadth  from  0*052  to  0*075  millimetre.  They  possess  an  oper- 
culum, and  contain  the  ovum  and  yolk  cells. 

The  excretory  vesicle  is  well  developed,  and  extends  from  the  pharynx 
backwards. 

Life-History. — This  is  not  known. 

Pathogenicity. — It  is  the  cause  of  paragonimiasis.  (See  Chap- 
ter XLI.) 

Heterophyes  Cobbold  1866. 

Small  Fasciolidse,  with  a  narrow,  movable,  anterior  portion,  and 

a  broader,  less  movable,  posterior  portion,  which  contains  the 

genitalia.  Cuticle  with  scale-like  spines  ;  suckers  widely  separated  ; 

oesophagus  long.  Genital  pore  placed  laterally  and  behind  the 

ventral  sucker,  and  surrounded  by  a  genital  prominence  with  chiti- 
nous  rodlets.    No  cirrus  pouch.    The  testes  are  at  the  posterior 
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end,  and  the  ovary  in  a  median  position  between  them.   Yolk 
 glands 

are  small,  and  situated  at  the  sides  posteriorly. 

Habitat— The  intestine  of  man  and  animals. 

Heterophyes  heterophyes  v.  Siebold  1852 

Synonyms.— Disiomum  heterophyes  v..  Siebold  1852,  Mesogonimus 

heterophyes  RaiUiet  1890,  Cosnogonims  heterophyes  Looss  1900, 

Cotylogonimus  heterophyes  Braun  1901. 

History. — This  minute  parasite  was  discovered  by  Bilharz  in  the 

intestine  of  a  boy  in  Cairo  in  185 1,  and  again  a  Uttle  later,  but  the 
third  observation  was  not  till  1891  by 

R.  Blanchard  ;  since  then  Looss  has  found 

it  in  Alexandria  and  Cairo,  where  he 

says  it  is  not  uncommon. 
It  is  also  found  in.  dogs  and  cats  in 

Egypt,  Japan,  and  Formosa. 

Morphology. — Heterophyes  heterophyes  is  pear- 
shaped,  very  narrow  in  front,  broad  behind  ; 
2  milhmetres  in  length  by  i  millimetre  in 
breadth,  but  can  stretch  to  quite  double  this 

length.  Cuticle  with  rectangular  scales,  and  with 
numerous  glands  on  the  anterior  ventral  surface. 
Oral  sucker  o-i  milhmetre  and  ventral  0-35  milh- 
metre  in  diameter.  CEsophagus  relatively  long. 
Intestinal  caeca  end  posteriorly  near  each  other. 
Testes  situated  posteriorly,  not  quite  on  the  same 
level  on  each  side  of  the  excretory  vesicle ;  ducts 
join  in  a  large  vesicula  seminaUs,  from  which  a 
canal  unites  with  the  metatrema,  and  then  dis- 

charges into  the  genital  cavity,  the  pore  of  which 
is  placed  laterally,  surrounded  by  an  annular 
muscular  elevation,  provided  with  seventy- five  to 
eighty  branched  chitinous  spines,  probably  in- 

tended to  help  in  sexual  intercourse. 

The  ovary  Ues  medianly,  and  its  duct  passes  Fiq_  jy^.  Heterophyes backwards  to  join  the  receptaculum   seminis,  heterophyes 
which  is  just  in  front  of  the  testes. 

Here  also  joins  the  vitellarian duct  of  the  yolk  (After  Looss,  from  Braun's 
glands,  which  also  lie  laterally  in  the  posterior  ■  Animal    Parasites  of 
third  of  the  body.    The  uterus  is  coiled  through-  Man,'  English  edition.) out  the  posterior  part  of  the  body.    The  canal 
of  Laurer  is  present.    The  eggs  have  thick  shells,  a,  Schematic   x    35;  b. 
and  are  0-03  milhmetre  in  length  and  o-oij  milli-  natural  size  ;  c,  eggs  x 
metre  in  breadth,  containing  a  miracidium.  250  ;  d,  spine  x  700. 

Habitat. — Small  intestine. 

Pathogenicity. — Perhaps  nil,  but  the  parasite  is  very  small,  and 
may  therefore  be  overlooked. 

Dicrocoelium  Dujardin  1845. 

Medium-sized  Fasciolidae,  with  lancet-shaped  bodies,  without 
spines,  and  with  suckers  placed  close  together.  Intestine  does  not 
reach  the  posterior  end.    Genital  pore  close  behind  the  pharynx, 
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with  the  cirrus  pouch  in  front  of  the  ventral  sucker,  just  behind 
which  the  testes  he  witli  the  ovary  in  the  median  hne  behind  them. 
The  uterus  hes  belaind  the  ovary  and  testes,  extending  as  far  back 
as  tlie  posterior  border.  The  yolk  glands  are  small,  and  situated 

in  the  middle  quarter  of  the  lateral  areas  of  the  body.  The  ex- 
cretory vesicle  is  tubular.  Ova  dark  brown.  Worms  live  in  the 

liver  and  gall-bladder,  rarely  in  the  intestine. 

Dierocoelium  lanceatum  Stiles  and  Hassall  i8g6. 

Synonyms. — Fasciola  lanceolata  Rudolphi  1803,  nec  Schrank  1790  ; 
Distomum   lanceolatum   Mehlis   1825  ;   Dicroccelium  lanceolaium 

^  Q         A     Dujardin  1845  ;  Dicroccelium  lanceatum  Stiles 
and  Hassall  i8g6. 

History. — Bucholz  appears  to  have  been  the 
first  to  discover  these  worms  in  the  gall- 

bladder in  Weimar,  and,  later,  Chabert  in  the 

intestines  of  a  girl  in  France,  and  Kiichner  in 
Weimar.  Since  then  they  have  been  noted 

in  Italy  and  Egypt.  They  are  found  in  the 
bile-ducts  of  herbivorous  and  omnivorous 

animals  in  Europe,  North  Africa,  Asia,  and 
North  and  South  America. 

Morphology. — Dicroccelium  lanceatum  is  a  small 
trematode,  measuring  8  to  10  millimetres  in  length 
by  I  •  5  to  2  •  5  millimetres  in  breadth.  It  is  pointed  in 
front  and  narrow  behind,  so  that  the  widest  point 

is  just  behind  the  yolk  glands.  Cuticle  is  smooth  ; 
the  oral  sucker  is  terminal,  and  about  the  same  size 

as  the  ventral  (0-5  to  o -6  milUmetre).  The  intestine 
bifurcates  just  in  front  of  the  genital  pore,  which 
is  situate  in  the  median  line  in  front  of  the  ventral 

sucker,  behind  which  the  two  testes  lie,  from  which 
the  vasa  deferentia  run  forwards  to  form  a  cirrus 

lying  in  a  cirrus  sac. 
The  ovary  hes  behind  the  posterior  testis  ;  there 

is  a  receptaculum  seminis  and  a  Laurer's  canal. 
The  yolk  glands  He  in  the  lateral  portion  of  the 
middle  fifth  of  the  body,  the  posterior  portion  of 

which  is  filled  up  by  the  large  coiled  uterus.  The 

eggs  are  tliick-shelled,  and  yellowish  to  brown  in 
colour,  with  a  length  of  38  to  45  /i  and  a  breadth  of 22  to  30  jU. 

Life-History. — ^Not  known,  but  suspicions 

rest  on  Planorbis  marginatus  and  land-snails. 

Pathogenicity.— No  special  symptoms. 

Fig.     176. — DiCROCOE 
LIUM  LANCEATUM. 

(After  Looss,  from 
Mense's  '  Tropen- 
krankheiten.') 

a,  Schematic  x  6  ;  b, 
natural  size  ;  c,  eggs 
X  250. 

Family  IV.  Monostomid.^. 

Trematodes  of  oval  or  more  or  less  rounded  form,  possessing  only  an  o
ral 

sucker, 

Monostomum  Zeder  1803. 

MonOStomum  lentis  Von  Nordmann  1832.  . 

Synonym.— Festocana /ewfc  Moquin-Tandon  i860.  ^  „^„„  ;„ 

Eight  specimens  of  this  parasite  were  discovered  by  V
on  Nordmann  in 

the  opaque  lens  of  an  old  woman  ;  they  were  only  0-3  mil
hmctre  in  length. 
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Family  V.  ScHiSTOSOMiDiE  Looss. 

Digenea  with  separate  sexes. 
Genus. — Schistosoma  E.  Weinland. 

Schistosoma  Weinland  1858. 

Synonyms. — Gyncecophorus  Diesing  1858,  Bilharzia  Cobbold  1859, 
Thecosoma  Moquin-Tandon  i860. 

Schistosoraidas  with  long  fihform  females  and  shorter  males,  with 
bodies  widened  behind,  which  can  curve 

ventraUy  to  form  a  canalis  gynceco- 
phorus, in  which  the  female  is  enclosed. 

No  pharynx.  Intestinal  branches  unite 
at  the  posterior  end  of  the  body.  Ova 
with  spines. 

Habitat. — The  vascular  system. 
Species. — Schistosoma  hcematoMum,  S. 

mansoni,  S.  japonicum. 

Schistosoma  haematobium  Bilharz  1852. 

Synonyms. — Distoma  hcematohia  Bil- 
harz 1852,  D.  capense  Harley  1864, 

Bilharzia  hcem'atohia. 
History.  — ■  Schistosoma  hamatohium 

was  discovered  in  the  portal  vein  of 
a  man  in  185 1  by  Bilharz  in  Cairo, 

and  later  by  Harley  in  1864  in  a 
patient  from  the  Cape  of  Good  Hope. 
Since  then  it  has  been  found  widely 
distributed  through  Africa  (Egypt, 
Sudan,  Tunis,  Algiers,  West  Coast, 
including  the  Gold  Coast,  East  Coast, 

and  South  and  Central  Africa),  which 
is  its  endemic  centre,  and  in  Asia,  in 
Syria,  Arabia,  Persia,  India,  Mauritius. 

Only  imported  cases  occur  in  Ceylon. 
Other  species  are  known  in  sheep, 

horses,  oxen,  etc. 

Morphology — Males.— The  male  is  whitish  in  colour,  and  from  1 2  to  14  milli- metres m  length,  with  a  greatest  width  behind  the  ventral  sucker  of  i  milh- 
metre.  It  is  really  thin  and  flat,  though  it  may  look  cyUndrical,  because  the 
lateral  margms  are  turned  ventrally  inwards,  enclosing  a  canal,  called  the 
'  gynaecophoric  canal,'  in  which  the  female  Ues.  The  whole  body  is  covered with  projections  tipped  with  short  spines,  wliich  enable  it  to  cUng  to  the  wall 
of  the  bloodvessel.  The  oral  sucker  looks  ventrally.  The  ventral  sucker  is 
situate  near  to  it.  There  is  no  pharynx,  but  the  oesophagus  is  long  and covered  with  jiumerous  glands,  and  bifurcates  just  in  front  of  the  ventral sucker  into  the  intestinal  caeca,  which  unite  behind  the  testes  into  a  median 
trunk.    The  excretory  pore  is  at  the  posterior  end,  situated  a  Uttle  dorsally. 

31 

Fig.  177. — Schistosoma 
h^matobium. 

(After  Looss,  from  Mense's 
'  Tropenkrankheiten.') 

This  drawing  shows  the 
female  worm  enclosed  in 
the  gynsecophoric  canal  of 
the  male. 
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There  are  four  to  five  testes,  from  which  the  vas  deferens  runs  to  a  vesicula 
seminaUs,  from  which  an  ejaculatory  duct  proceeds  to  the  genital  pore, 
situated  behind  the  ventral  sucker  at  the  beginning  of  the  gynsecophoric canal. 

Female. — The  female  worm  is  long,  tliin,  being  20  milhmetres  in  length 
[i.e.,  longer  than  the  male)  and  0-25  milhmetre  in  breadth  (much  thinner 
than  the  male).  Posteriorly  it  is  coloured  dark  brown,  because  of  the  colour 
of  the  contents  of  the  intestine.  The  cuticle  is  smooth,  except  in  the  sucker 
and  at  the  tail  end,  where  there  are  large  s^Dines.  The  aUmentary  canal  is 
much  the  same  as  in  the  male.  The  ovary  is  median,  and  the  ovarian  duct, 
taking  origin  at  the  posterior  end,  runs  forward  to  join  witli  the  vitellarian 
duct  from  the  single  yolk  gland,  which  lies  about  the  middle  of  the  body. 
The  junction  of  the  two  ducts  is  at  first  narrow  and  surrounded  by  the  shell 
gland,  but  it  soon  dilates  into  the  uterus,  which  runs  forwards  to  end  in 
the  genital  pore,  just  behind  the  ventral  sucker.  The  eggs  are  bluntly 
spindle-shaped,  yellowish  in  colour,  shghtly  transparent,  and  provided  with 
a  thin  shell,  without  a  lid,  but  possessing  a  terminal  spine,  which  may  be 
absent  at  the  posterior  end.  They  measure  from  0-12  to  0'i9  milhmetre  in 
length  and  0-05  to  0-073  milhmetre  in  breadth,  but  vary  considerably. 

Life-History. — The  young  immature  males  and  females  are  only 
found  in  the  portal  system  in  the  liver,  which  is  therefore  believed 

by  Looss  to  be  the  home  of  the  sporocyst. 
When  older,  the  different  sexes  repair  to  the  portal  vein.  Looss 

notes  that  it  is  not  uncommon  to  find  males  alone  in  that  vein,  and, 

further,  that  they  are  all  of  the  same  age,  which  he  explains  by 
assuming  that  there  are  male  sporocysts  and  female  sporocysts. 
Eventually  they  pair  in  the  portal  vein,  and  now  the  male  carries  the 
female  along  that  vein  down  the  inferior  mesenteric  vein  to  the 
bladder,  which  is  a  fairly  direct  route,  but  Looss  considers  that  they 
may  be  chemically  attracted  to  the  bladder,  for  their  journey  is 

against  the  blood-stream,  and  they  are  enabled  to  perform  it  by 
means  of  the  bristles  on  the  male  cuticle. 

Looss  notes  in  the  females  before  fertilization,  in  the  portal  vein 
and  en  route  to  the  bladder,  eggs  with  lateral  spines,  but  after 
fertilization  eggs  with  long  terminal  spines  ;  but  the  interpretation 
of  this  will  be  dealt  with  more  fully  under  Schistosoma  mansoni. 

The  length  of  time  occupied  by  the  journey  is  not  known,  and 
probably  varies  considerably.  Arrived  in  the  veins  of  the  bladder, 
the  real  oviposition  begins,  and  Looss  is  inclined  to  think  that  the 
female  can  push  her  head  (close  to  which  is  the  genital  opening)  into 
the  capillaries,  and  thus  lay  the  eggs  directly  into  these  channels, 
where  they  are  held  in  position  by  contraction  of  the  capillary  upon 
them.  Looss  thinks  that  it  is  probable  that  the  worms  may  live 

three  years  in  these  vessels,  producing  during  that  period  large 
numbers  of  eggs,  which  work  their  way  like  any  other  foreign  body 

into  the  lumen  of  the  bladder,  probably  by  means  of  the  con- 
tractions of  that  organ. 

During  their  journey  through  the  tissues  the  eggs  increase  in 

size  from  o-o8  to  o-og  jx  in  length  and  0-03  to  0-04  in  breadth 

in  the  ootype  to  0-13  to  0-15  jx  in  length  and  0-04  to  o-o6  in  breadth 
in  the  urine,  while  the  embryo  develops,  so  that  when  they  are 

voided  in  the  urine  they  contain  a  well-developed  miracidium  ;  but 
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during  this  journey  many  die  and  become  calcified.
  It  is  not 

known  how  long  an  egg  must  take  before  it  escapes  in  the  urine,
  but 

Looss  points  out  that  even  the  presence  of  an  egg  with  a  true 

miracidium  is  no  evidence  that  the  parent  worms  are  alive.  1  hese 

eg'^s  will  simply  die,  unless  they  gain  access  to  water,  in  which  they 

hatch,  and  the  cihated  miracidium  escapes  and  swims  about. 

In  the  so-called  body  cavity  of  this  miracidium  there  are  germinal 

cells  the  development  of  which  has  been  traced  in  Fasciola  hepaiica. 

One  would  therefore  assume  that  the  miracidium  required  another 

host— e.g.,  an  invertebrate,  possibly  a  mollusc,  crustacean,  an 

insect,  or  a  vertebrate,  perhaps  a  fish — but  the  careful  observations 

of  Looss  in  the  Nile  VaUey  have  not  estabhshed  its  entry  into  any 

of  these  animals.  Moreover,  it  does  not  five  long  in  water,  thirty 

to  forty  hours  being  the  greatest  period. 
Therefore  Looss  has  come  to  the  conclusion  that  man  is 

intermediary  host.  He  further  points  out  that  it  cannot  be 

the  stomach,  for  a  solution  of  i  in  1,000  hydrochloric 

acid  kills  them  instantly  ;  therefore  he  is  forced  to  the 
conclusion  that  they  enter  the  body  via  the  skin 
while  the  people  are  bathing.  In  this  he  is  supported 

by  the  habits  of  the  people,  who  work  in  the  fields 
standing  in  hquid  mud,  and  bathe  in  companies  in 

canals  with  slow-flowing  water,  or  in  pools  which  may 
possibly  have  become  infected  by  persons  urinating 
into  the  water. 

From  the  skin  Looss  thinks  that  they  work  their 

way  to  the  hver,  where  the  further  development  is 

gone  through. 
But  the  worms  do  not  always  remain  in  the 

bladder,  it  being  possible  for  them  to  work  their 
way  to  the  rectum  by  means  of  communicating 
veins,  when  the  eggs  escape  with  the  fseces. 

Moreover,  Looss  thinks  that  sometimes  they  may 
miss  the  direct  route  to  the  bladder,  and  get  by 
accident  into  the  veins  of  the  rectum. 

Further,  it  appears  that  the  young  immature 
worms,  instead  of  entering  the  portal  system,  may  get  into  the 
hepatic  venous  system,  for  they  have  been  seen  by  Kartulis  in 

the  vena  cava  and  by  Symmers,  Turner,  and  others  in  the  lung. 

Eggs  laid  in  the  portal  system  may  be  carried  to  the  liver  by  the 

blood-stream.  In  this  organ  they  may  lodge,  and  work  their  way 
irito  the  hepatic  venous  system,  and  thus  into  the  lungs  or  into  the 
bile-ducts,  and  so  to  the  fseces  and  to  the  exterior  of  the  body.  It 
must  be  admitted  that  Looss's  views  do  not  obtain  universal  sup- 

port, and  that  several  authorities  beheve  that  a  cycle  analogous 
to  Fasciola  hepatica  will  some  day  be  found. 

Pathogenicity.— 5c/z*stosowa  hcemaiobhim  is  the  cause  of  one  form 
of  urinary,  and  according  to  some  authorities  of  intestinal,  schisto- 

somiasis (wt^e  Chapter  LVI  I.). 

Fig  178. — Egg 
OF  Schisto- 

soma H^MA- TOBIUM  (X 
250). 

(After  Looss, 

from  Manse's ' Tr o  p  e  n  - 

krankhei- 
ten.') 
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Schistosoma  mansoni  Sambon  1907. 

It  has  long  been  known  that  in  cases  of  schistosomiasis  two  kinds 

of  eggs  can  be  seen — one  with  a  terminal  spine  when  the  urinary 
system  is  affected,  and  the  other  with  a  lateral  spine  when  the 
intestine  is  affected.  In  1903  Manson  noted  that  in  a  case  from  the 
West  Indies  in  which  the  disease  attacked  the  rectum,  and  not  the 
bladder,  the  eggs  all  had  lateral  spines,  and  he  therefore  suggested 
that  these  eggs  might  possibly  belong  to  a  separate  species  of 
Schistosoma. 

In  1907  Sambon  created  a  new  species,  Schistosoma  mansoni,  for 

the  following  reasons  : — 

1.  Lateral-spined  eggs  are  never  found  in  the  urine,  but  only  in 
the  faeces,  and  never  occur  in  the  bladder,  only  in  the  rectum  and 
liver. 

2.  The  egg  is  oval  in  shape,  with  a  lateral  spine,  while  that  of 
5.  hcematobium  is  oblong  and  lanceolar  in 
shape,  with  a  terminal  spine,  and  that  of 
5.  japonicum  oval  or  roundish,  with  a  lateral 

very  small  spine  in  about  75  per  cent,  of  those 
examined  by  Looss. 

The  lengths  and  breadths  are  different : 

Fig.  179. — Outlines  S.  mansoni,  113  to  162  /xby  6o  to  70  /x  ;  S.  hcema- 
OF  THE  Eggs  of  tobium,  no  to  120  u  by  46  to  50  u  ;  S.  ja-poni- 

75  to  90    by  53  to  75  ̂    ,      .   .,  ̂  
(2)  S.  HiEMATo-  3-  -l-he  males  are  apparently  similar,  but 
BiuM ;  (3)  S.  MAN-  the  females  have  a  difference  in  the  genital 
soNi.  tract,  which  has  been  described  by  Fritsch, 
(After  Sambon.)  and  when  mature  contain  lateral-spined  ova  in 

the  uterus. 

4.  The  geographical  distribution  of  S.  mansoni  and  S.  hcematohium 
were  different.  5.  hcemaiobium  is  alone  found  in  the  Cape  ;  S.  mansoni 
is  the  only  species  in  the  West  Indies  and  in  South  America. 

Looss  has  challenged  these  statements,  maintaining  that  the  lateral-spined 
eggs  are  the  products  of  unfertilized  females,  and  pointing  out  that  Bilharz  had 
noted  the  presence  of  a  lateral-spined  ovum  in  the  anterior  portion  of  the 
uterus  and  terminal-spined  ova  in  the  posterior  portion  of  the  same  female, 
which  he — Looss — himself  believes  that  he  has  seen.  Looss  thinks  that  it 
is  possible  for  only  females  to  occur  in  a  person,  and  they,  not  having  the 
muscular  strength  for  the  long  journey  against  the  blood-stream  to  the 
bladder,  are  thus  driven  into  side-channels  and  reach  the  bowel.  These 
unfertiUzed  females  will  only  produce  lateral-spined  ova,  which,  being  shed 
all  the  way  along,  are  carried  to  the  liver.  Thus  no  terminal-spined  ova, 
will  ever  appear,  but  only  lateral-spined  ova,  which  mil  be  voided  by  the 
faeces. 

He  answers  Sambon's  points  in  the  following  manner  : — 
1.  The  lateral-spined  ova  do  not  represent  the  eggs  of  a  new  species  of 

Schistosoma,  but  merely  those  produced  by  unfertilized  females  of  S. 
hcsmatobium. 

2.  Terminal-spined  ova  occur  frequently  in  the  faeces  and  rectum. 
3.  The  difference  in  the  eggs  is  simply  due  to  the  fact  that  they  are  products 

of  unfertilized  or  fertiUzed  females,  and  in  all  cases  where  the  terminal- 
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spined  ova  are  found  the  lateral  will  also  be  found,  especially  if  the  liver
  be 

^^4™The  description  of  differences  in  the  female  generative  organs  as  given by  Fritsch  is  wrong.  .     ,    tit   a  t   t  a 

5.  Straight-spined  ova  in  the  urine  have  been  found  in  the  West  inaies,
 

as  recorded  by  Holconib.  t, 

6.  Man  being  in  all  probability  the  intermediary  host,  there  are  no  bounas 
to  the  geographical  distribution  of  S.  hcematobium. 

These  criticisms  of  Looss  have  been  answered  by  Sambon,  who  has  also  been 

supported  by  Ward.    Da  Silva  has  described  the  adult  worms  as  follows : — 
Males. — The  male  measures  12  milUmetres  in 

length  by  0-448  millimetre  in  breadth  in  the  middle. 
The  ventral  sucker  is  0*540  millimetre  behind  the 
oral  sucker. 

The  anterior  end  shows  six  sexual  masses  com- 
posed of  testes  and  seminal  vesicles.  The  posterior 

end  is  tapering.  The  spinous  papillse  are  not  so 
marked  as  in  S.  hcBmatobium. 

Females. — The  female  worms  measure  14*5  to  15 
milhmetres  in  length  by  o*  168  milUmetre  in  breadth 
in  the  middle.  The  distance  between  the  two 

suckers  is  0-224  to  0-252  millimetre.  It  is  thickest 
in  the  middle,  and  tapers  to  each  extremity.  The 
anus  opens  0-336  millimetre  in  front  of  the  tip  of 
the  tail.  The  oviduct  is  much  shorter  than  in 
5.  hcsmatobium,  and  enters  the  vitelUne  ducts  after 
only  a  short  turn.  The  uterus  contains  laterally 
spined  eggs.  The  eggs  measure  146  ̂   by  62  a,  with 
1 8  ju  as  the  length  of  the  spiculum.  The  miracidium 
escapes  by  a  transverse  rupture  of  the  shell,  and 
measures  153  /i  by  72 

In  1 91 1  Looss  demonstrated  that  Sambon's  species 
and  his  own  hypothesis  are  untenable,  and  brings 
forward  a  new  explanation — that  the  eggs  develop 
parthenogenetically,  that  the  miracidia  penetrate 
the  skin,  and  that  the  cercaria  from  one  sporocyst 

are  all  of  the  same  sex.  He  adopts  Goldschmidt's 
view  that  the  yolk  cells  are  really  shell-producing 
cells.  In  the  formation  of  terminal-spined  eggs 
just  sufficient  of  these  cells  are  admitted  to  the 
ootype  [vide  Figs.  162  and  163)  to  fill  the  cavity, 
the  shape  of  which  is  impressed  upon  the  shell, 
while  a  small  portion  of  the  shell  substance  pro- 

truding into  the  funnel  gives  rise  to  the  terminal 
spine.    If  the  yolk  cells  are  more  numerous  and      i,;r  1      t  1 
distend  the  cavity  of  the  ootype,  they  will  cause  the      ̂ ^^^^  '•  °'  ̂ SS  '' dorsal  wall  to  bulge  and  will  fill  the  funnel  and 
the  duct  leading  to  the  uterus.  If  the  egg  remains  in  this  position  until  the 
shell  has  hardened,  the  irregularitv  will  be  produced,  and  in  this  way  the 
lateral  or  ventra,l-spined  ova  will  be'  produced. In  19 1 1  Flu,  in  studying  the  Bilharziosis  in  Surinam,  comes  to  conclusions 
opposed  to  Looss,  and  supports  Sambon.  He  concludes  that  5.  mansoni  is 
distmct  from  S.  hesmatohium  because  :  (i)  S.  hcemalobium  has  eggs  differently 
shaped  from  those  of  S.  mansoni  ;  (2)  the  anterior  border  of  the  lateral  folds 
in  the  male  S.  hcBmatobium  forms  almost  a  right  angle  with  the  anterior 
portion  of  the  body,  while  in  S.  mansoni  the  transition  is  more  gradual  ; 
(3)  the  ovaries  of  S.  mansoni  have  always  a  more  or  less  winding  course,  a 
cftaracter  not  described  for  any  other  species  of  Schistosoma  ;  (4)  the  ootype  is asymmetrical  in  relation  to  the  long  axis  of  the  worm  ;  the  oviduct  opens 
laterally  on  the  ventral  side  where  the  shell  gland  is  situate  ;  (5)  5.  mausont 
lives  in  the  region  of  the  mesenteric  veins,  and  S.  hcematobium  predominates 

Fig. 
1 80. — Schistosoma 

MANSONI. 

(After  Holcomb.) 
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in  the  pelvic  veins  ;  (4)  S.  mansoni  gives  rise  to  an  illness  like  katayama 
disease,  and  never  to  the  bladder  symptoms  produced  by  5.  hcematobium  ; 
(7)  the  morbid  anatomy  of  cases  invaded  by  S.  mansoni  agrees  with  tliost- 
invaded  by  5.  japonicum,  and  differs  considerably  from  those  caused  by 

S.  hcsmatobium  ;  (8)  the  geographical  distribution  is  in  opposition  to  Looss's 
view  that  the  lateral-spined  eggs  are  unfertilized  because  they  are  the  only 
eggs  found  in  Brazil,  the  Antilles,  and  Surinam. 

He  also  found  a  single  type  of  egg  with  lateral  spine  in  the  uterus  and 
ootype  of  sixty  females. 

Our  observations  and  views  are  distinctly  in  favour  of  Sambon's  theory  of 
the  duality  of  the  species,  but  further  investigation  is  necessary  to  settle 
this  controversy. 

Pathogenicity. — It  is  the  cause  of  intestinal  schistosomiasis  {vide 
Chapter  LIV.). 

Schistosoma  japonicum  Katsurada  1904. 

Synonym. — Schistosomum  cattoi  Blanchard  1905. 
History. — For  several  years  an  endemic  disease,  characterized  by 

enlargement  of  the  liver  and  spleen,  fever,  diarrhoea  with  mucus 
and  blood  in  the  motions,  associated  with  ascites  and 
cachexia  and  extreme  weakness,  had  been  observed  in 

the  provinces  of  Yamanashi  and  Hiroshima  of  Central 

Japan  and  Saga  of  Kinshu.  Eggs  containing  a  mira- 
cidium  were  to  be  found  in  the  liver  and  other  organs. 

Katsurada  then  examined  cats  in  the  neighbour- 
hood, and  found  numerous  Schistosoma  in  the  portal 

veins  of  two  cats  in  the  province  of  Yamanashi,  in 

which  there  were  eggs  exactly  similar  to  those  found 
Fig.  181.  —  in  the  above-mentioned  disease.  Catto  a  little  later 

EggofSchis-  found  the  same  parasite  in  a  Chinaman  from  the 

NicuM^'^^^°'  province  of  Fukien.  Logan  and  others  have  found it  in  Chinamen  in  the  province  of  Hunan,  Nicols  in 

(After  Leiper.)  a  case  from  the  PhiHppines,  and  Manson  and  Sambon 
in  cases  from  China. 

Morphology. — In  general  appearance  the  parasite  resembles  S.  htsmaiobium, 
but  is  smaller.  Male,  7  to  12  millimetres  in  length,  0-53  millimetre  in  breadth; 
females,  8  to  12  millimetres  in  length,  0-4  milhmetre  in  breadth.  The  ventral 
sucker  is  relatively  larger  than  the  oral.  The  male  worm  has  no  tubercles. 
The  eggs  are  oval,  yellowish-brown  in  colour,  without  operculum  ;  but  a 
small  round  formation,  which  can  be  compared  to  the  spine  found  in  S.  man- 
soni,  has  been  described  by  Leiper  in  75  per  cent,  of  cases  examined.  Catto 
points  out  that  these  eggs  might  be  mistaken  for  those  of  Agchylostoma duodenale. 

Pathogenicity.— The  parasite  is  the  cause  of  one  form  of  schisto- 
somiasis— viz.,  katayama  disease  [vide  Chapter  XLL). 

Christophers  and  Stephens'  Schistosoma. 

Christophers  and  Stephens  in  1905  described  a  Schistosoma  egg  wliich 
differs  from  the  usual  descriptions,  and  which  therefore  may  belong  to  a 

new  and  as  yet  unknown  species  or  genus  ;  but  it  was  found  with  ordinary 

5.  hcsmaiobium  eggs,  and  may  therefore  be  an  abnormality.    The  egg  was 
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found  in  Madras  ;  it  was  of  an  elongated,  spindle-shape,  with  a
  long  snout- 

like process  extending  from  the  broader  end  (205-2  ̂   by  53-2  ix). 

New  Schistosoma. 

In  igo4  Salomone  and  BeUi  found  portions  of  a  worm  which  they  thin
k 

may  be  a  new  Schistosoma  in  a  patient  suffering  from  hematuria  contr
acted 

in  Brazil. 
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CHAPTER  XX 

CESTOIDEA 

Cestoidea— History— Morphology— Life-History— Habitat— Classification- Description  of  species  found  in  man — References. 

CLASS  III.  CESTOIDEA  Rudolphi  1808. 

Platyhelmia  without  alimentary  canal  in  any  stage  of  the  life- 
cycle,  with  segmented  body,  in  which  the  epidermis,  which  has  sunk 
mto  the  parenchyma,  secretes  a  thick  cuticle.  Lime-secreting  cells 
are  developed  in  greater  or  less  number,  and  form  calcareous  con- 

cretions. Organs  of  fixation  of  a  variable  character  are  developed. 
The  habitat  of  the  adult  worm  is  typically  the  intestine,  and  that  of 
the  larval  form  some  other  part  of  the  body,  normally  that  of another  host. 

History. — It  is  beheved  that  cestodes  were  known  to  the  ancients, 
and  that  the  reason  why  Moses,  who  figures  largely  in  the  historj^ 
of  Tropical  Medicine,  forbade  the  Israelites  to  eat  pigs  and  such 
animals,  was  because  of  the  parasites  known  to  exist  in  their  flesh. 

Aristotle  knew  the  proglottides  of  tapeworms,  and  as  early  as 
1592  TcBuia  was  distinguished  from  Bothriocephalus.  Tyson  (1683) 
discovered  the  head  of  the  tapeworm  of  a  dog.  Redi  (1687-1705) 
came  to  the  conclusion  that  Cysticerci  were  animals,  and  Zeder 
(1800)  formed  them  into  a  separate  group,  Cystici  ;  but  Kiichen- 
meister  in  1851  proved  by  feeding  experiments  that  these  were  only 
the  larvae  of  tapeworms,  and  that,  as  a  rule,  two  different  kinds  of 
animals  were  required  as  hosts  in  order  that  the  hfe-cycle  might 
take  place. 

Leuckart,  Braun,  Fiilirmann,  Looss,  Sonsino,  Grassi,  Blanchard, 

von  Linstow,  Liihe,  Stiles,  Sambon,  and  Leiper  may  be  mentioned 

as  investigators  who  have  greatly  improved  our  knowledge  of  these 
parasites. 

Morphology. — There  are  two  groups  of  cestodes,  one  called  the  Cestodaria, 
containing  genera  with  only  a  single  segment,  and  another  Cestoda,  in  the 
restricted  sense  of  the  word,  which  includes  all  forms  possessing  a  scolex  and 
segments.    It  is  with  this  latter  group  that  we  are  now  concerned. 

The  true  cestodes  are  easily  recognized  by  their  band-like  segmented  body, 
which  is  usually  of  a  white  colour.  They  are  broad  and  large  posteriorly, 
becoming  narrower  and  narrower  till  the  place  is  reached  where  tliej-  are 
attached  to  the  intestinal  wall.  This  anterior  end  is  called  the  '  scolex,'  wliile 
the  segments  are  called  '  proglottides.'    The  scolex  is  divisible  into  a  broader 
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anterior  portion  called  the  head,  and  a  narrower  postenm  Porti^^j^^
- 

Tlir^  bpHfl  is  orovided  with  muscular  suckers,  which  keep  
it  at^aciu  a  "'^ 

Sueous  m^Xane  of  the  bowel.    Often  there  
are  also  hooks  present  on  some 

part  of  the  head,  not  infrequently  on  an  anter
ior  pro- 

icction  called  the  rostrum.    The  neck  is  constr
icted, 

and  shows  posteriorly  faint  rings  indicating  the
  com- 

mencement of  new  segments,  which  are  always  formed 

from  the  neck.  .  ,  "  , ,  ,4. 
Behind  the  head  come  the  proglottides,  the  younge^it 

being  those  situated  anteriorly,  and  the  most  fully 

developed  posteriorly.  Their  number  is  very  variabl
e, 

and  their  size  increases  from  before  backwards,  ihey 

contain  the  male  and  female  sexual  organs. 

'  The  whole  surface  of  the  worm  is  covered  by  a  tliick, 
non-chitinous  cuticle,  said  to  contain  a  quantity  of  lime 

salts,  under  which  lies  a  basal  membrane  ;  beneath  thi.s 

come  the  cuticular  muscles,  and  then  the  cortical 

parenchyma,  in  which  lie  the  sunken  epithelial  cells, 
nerve  cells,  sense  organs,  excretory  cells,  etc.  Among 

these  cells  are  peculiar  calcareous  corpuscles,  varying 

from  3  to  30  it  in  diameter,  and  having  essentially  the 
structureofafatcell— that  is  to  say,  they  are  composed 

of  concentrically  deposited  calcareous  material  enclosed  m  a  cell  with  a
  nucleus 

at  one  side.  These  corpuscles  are  highly  characteristic  of  a  Cestode. 
 lire 

calcareous  matter  is  composed  of  79  per  cent,  organic  matter  and  21  per  cent, 

of  lime  salts,  in  the  form  principally  of  the  carbonate,  but  also  ot  an 

albuminate  and  a  urate.  Their  function  is  not  understood;  perhaps  it 
is  skeletal,  perhaps  protective. 

Fig.  182. — Head  of 
t^nia  solium. 

(After  Leuckart.) 

-Mature  Segment  of  T^nia  saginata  Goeze  1782. 

(After  Leuckart.) 

In  the  cortex  come  the  longitudinal  muscles,  beneath  which  are  the  trans- 
verse muscles,  which  enclose  a  central  area  of  the  parenchyma  called  the 

medullary  layer,  and  therefore  separate  cortical  from  medullary  layers. 
There  is  no  alimentary  canal,  and  the  excretory  system  with  its  llame  cell 

9 
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terminations  consists  of  anastomosing  capillaries  emptying  into  a  dorsal  and 
ventral  collecting  tube  on  each  side  of  the  body,  which  run  from  the  scolex  to 
the  last  proglottis,  where  they  open  to  the  exterior.  In  the  originally  pos- 

terior proglottis  there  is  a  pear-shaped  excretory  vesicle  in  the  middle  of  the 
posterior  edge,  but  this  arrangement  is  lost  when  this  proglottis  drops  o£E,  and 
then  the  tubes  open  as  a  rule  separately  on  the  last  proglottis.  The  nervous 
system  consists  of  one  ganglion  in  the  scolex  and  t-wo  nerve  cords.  The 
generative  organs  gradually  develop  in  the  proglottides  as  they  grow  older, 
the  youngest  having  no  trace  of  them.  With  the  exception  of  the  end  por- 

tions, these  organs  lie  in  the  medullary  layer  of  the  body. 
The  male  organs,  which  are  the  first  to  reach  maturity,  u.sually  consist  of 

numerous  follicular  testes  scattered  over  the  dorsal  portion  of  the  medullary 
layer,  but  may  be  consolidated  into  one  to  three  glands.  The  efEerent  ducts 
from  these  unite  about  the  middle  of  the  proglottis  into  a  vas  deferens,  which, 
after  a  wavy  convoluted  course,  enters  a  cirrus  pouch  and  terminates  in  the 
genital  atrium  near  the  vaginal  orifice. 

The  female  reproductive  organs  consist  usually  of  two  ovaries,  which  lie 
near  the  ventral  surface  of  the  medullary  layer,  from  which  a  common  oviduct 
runs  to  join  witia  the  spermatic  duct,  which,  after  travelling  a  certain  distance, 
is  dilated  to  form  a  receptaculum  seminis,  and  continued  as  the  vagina  to  the 
female  opening  in  the  genital  atrium.  After  the  junction  with  the  spermatic 
duct,  the  oviduct  is  joined  by  the  common  duct  of  the  yolk  or  vitellogene 
gland  or  glands,  and  then,  forming  the  ootype,  receives  the  ducts  of  the  shell 
gland,  and  passes  on  to  enter  the  uterus.  This  is  usually  a  blind  tube,  but 
may  open  by  a  special  aperture  on  the  same  or  the  opposite  surface  to  that  on 
which  the  genital  atrium  is  found. 

When  the  uterus  becomes  laden  with  eggs,  it  is  apt  to  alter  its  appearance 
and  become  branched,  and  grows,  filling  up  the  proglottis,  while  the  male 
generative  organs  atrophy  and  disappear  [vide  Fig.  193,  p.  507). 

Life-History. — The  proglottis  can  fertilize  itself  with  or  without 
the  use  of  the  cirrus,  or  different  proglottides  may  fertihze  one 

another.    In  any  case  the  receptaculum  seminis  receives  the  sper- 

FiG.  184. — Uterine  Egg  OF  T^NiA  SAGiNATA       Fig.  185. — Ovum  of  Di- 

matozoa,  which  travel  down  the  spermatic  duct,  and,  meeting  the 
ovum,  fertilize  it.  The  fertihzed  ovum  now  obtains  its  yolk, 

(vitellus)  and  its  shell,  and  then  passes  into  the  uterus,  from  which 

it  may  escape  by  the  uterine  orifice  when  there  is  one,  or  not  until 
the  proglottis  is  destroyed. 

Development  usually  begins  in  the  uterus.  An  egg  is  as  a  rule 

oval  in  form,  enclosed  in  a  brown  or  yellow  shell  with  or  without 

an  operculum.    This  shell  contains  food  yolk  and  the  developing 

(X37S). 

(After  Leuckart.) 

BOTHRIOCEPHALUS  LATUS. 

(After  Leuckart.) 
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embryo  whose  cells  form  two  me mbra
nes-an  outer  m  contact  with 

the  shell  and  an  inner  in  contact  wit
h  the  embryo. 

The  onter  envelope  and  the  shell  are
  soon  lost,  and  when  the 

embryo  appears  in  the  f^ces  it  is  surr
ounded  by  its  inner  envelope, 

the  embryophore,  and  has  d
e- 

veloped six  hooks.  In  this  stage  of 

development  it  is  called  an  oncho- 
sphere. 

It  will  therefore  be  evident  that 

the  so-called  egg  as  seen  in  the  fjeces 

is  not  an  egg  at  aU,  but  the  oncho- 

FlG. 1 86. — F^CAL  Egg  of  Taenia 
SOLIUM  (x  300). 

(After  Leuckart.) 

Fig.  187. — Free  Ciliated  Embryo 
of  dibothriocephalus  latus. 

(After  Leuckart.) 

sphere  with  its  embryonic  envelope,  which  in  certain  species 
may  be  ciliated. 

When  the  onchosphere  enters  the  ahmentary  canal  of  a  new  host, 

generally  of  a  different  class  from  the  original  host,  it  throws  off  its 

envelope,  and  works  its  way  into  the  tissues  by -its  hooks  until  it 
arrives  in  some  suitable  organ,  when  it 

throws  off  its  hooks,  encysts,  and  forms 

either  a  little  bladder-like  cyst,  from  the 
waU  of  which  the  scolex  develops  (the 

whole  being  called  a  '  Cysticercus' ;  if  the 

Fig.  1 88.  —  Cysticercus  of 
taenia  saginata  goeze  1 782. 

(After  Leuckart.) 

Fig.  189. — Plerocercoid  of  Dibothrio- 
CEPHALUS  LATUS. 

(After  Leuckart.) 

cyst  is  small,  it  is  called  a  '  cysticercoid  ';  and  if  in  addition  it  has 
a  caudal  appendix,  a  '  cercocystis  '),  or  it  develops  directly  into  the 
scolex  without  the  intervention  of  a  cyst,  forming  a  plerocercoid 
{TrXrjprjs,  full ;  KepKos,  a  tail).  These  wanderings  of  the  onchosphere 

in  search  of  a  suitable  resting-place  may  produce  unpleasant  symp- 
toms if  there  are  a  number  of  parasites.    The  time  occupied  in  the 
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transformation  of  an  onchosphere  into  a  Cyslicercus  varies,  Ijciny 
from  two  to  six  months,  or  longer. 

With  but  rare  exceptions  the  Cyslicercus  does  not  develop  further 
until  it  enters  another  and  different  host,  though  some,  like  Hymeno- 
lepts  murina,  which  is  said  to  have  its  larvae  in  the  villi  and  its 
adults  in  the  intestine  of  the  rat,  infest  only  one  host. 

Often  the  Cysticercus  is  found  in  a  herbivorous  animal,  while  the 
tapeworm  occurs  in  a  carnivorous  or  omnivorous  animal.  Infection 
IS  direct  by  feeding,  for  in  the  alimentary  canal  the  cyst  dies  off,  and 
leaves  the  scolex,  which  develops  in  the  course  of  a  few  weeks  into 

•an  adult  tapeworm,  whose  span  of  life  appears  to  be  about  a  year, but  may  be  much  more  or  much  less.  An  example  is  Cysticercus 
fasciolaris  of  the  mouse,  which  becomes  Tcenia  crassicollis  in  the  cat. 
Abnormalities  are  often  met  with  in  the  segments. 

Habitat. — As  a  rule  the  adult  lives  in  the  alimentary  canal  usually 
of  a  vertebrate,  but  they  may  be  found  in  the  Hver  and  pancreas. 
They  are  capable  of  active  movements  during  Hfe.  .  Food  is  obtained 
by  osmosis  from  the  contents  of  the  ahmentary  canal. 

Classification— The  classification  followed  is  that  of  Monticelli, 

given  by  Braun  in  Bronn's  '  Klassen  und  Ordnung  des  Thierreichs.' 
The  Cestoidea  Rudolphi  1808  are  divided  into  Cestoidaria  Monti- 

celh  1892,  which  are  Cestodes  consisting  of  a  single  segment  con- 
taining a  single  set  of  reproductive  organs,  and  Cestoda  sensu  stricio 

Monticelh  1892,  which  are  the  typical  cestodes  with  a  scolex  and 
segments.  The  subclass  Cestoda  are  divided  into  orders  as  follows : — 

Cestoda  SensA  Stricto  MonticeUi  1892. 

Synonyms. — Pdllaplasiogonei  E.  Blanchard,  Cestodes  digeneses  van 
Beneden,  C.  polyzoa  Lang. 

Definition. — Cestodes  in  which  the  adult  worm'  consists  of  a 
scolex  and  proglottides. 

Order  L  Pseudophyllidea  Carus  1863. — Synonyms. — Bothrio- 

cephaloidea. — Scolex  armed  or  unarmed,  with  two  usuall}^  slightly 
developed,  groove-like  suckers,  with  three  genital  orifices.  Vitel- 
laria  situated  laterally.    Eggs  with  or  without  a  lid. 

Order  IL  Tetraphyllidea  Carus. — Scolex  armed  or  unarmed, 
with  four  very  motile  pedunculated  or  sessile  bothridia,  or  with 
four  round  suckers  ;  no  uterine  orifice  ;  cirrus  and  vagina  open  at 
the  sides.    Vitellaria  situated  laterally. 
Order  IIL  Cyclophyllidea  van  Beneden. — Scolex  with  four 

suckers,  between  which  there  is  an  apical  rostellum  with  or  without 

hooks  ;  segmentation  distinct ;  no  uterine  orifice  ;  vitellogene  gland 

single,  placed  behind  the  ovary.    Eggs  without  hds. 

Order  IV.  Diphyllidea  Carus. — Head  stalk  armed  with  hook- 
lets,  with  scolex,  rostellum,  and  two  bothridia. 

Order  V.  Trypanorhyncea  Diesing. — Scolex  with  two  or  four 
bothridia,  and  four  retractile  armed  rostella. 

The  only  orders  which  contain  parasites  found  in  man  are  I. 
and  III. 
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CESTODES  IN  MAN. 

The  cestodes  which  are  found  in  man  may  b
e  classified  as  follows :- 

Order  and 
Family. Subfamily. 

CD 

ft O 

Genus  and  Subgenus. 

/Dibotliriocephalus 

-d 

3 ft o o 
o 

4-> o 

Dibothrio 

cephalinte  i 
Diplogonoporus 

0^    n  ̂ 

. — I 

ft 

>, 
O 

•rH  y 

H 

V  Sparganum 

Ligulinai . .  Braunia 

Dipylidiinas  Dipylidium 

Hymenole-fHymeno- 
pinidffi     \  lepis 

DavaineinBG  Davainea 

Taeniinae 

Taenia 

C  Hymenolepis 

]  Drepanido- 
(    taenia  (?) 

Taenia 

Tseniarhynchus 

Echinococcus 

Species. D.  latus. 
D.  cordatus. 

D.  parvus. 
D.  grandis. D.  brauni. 
S.  mansoni. 

S.  prolifer. S.  baxteri. 

B.  jassyensis. 
D.  caninum. 
H.  nana. 
H.  diminuta. 
H.  lanceolata  (?) 

D.  madagascarien- sis. 
D.  asiatica. 
T.  solium. 

T.  saginata. 
T.  africana. 
T.  hominis. 

T.  philippina. T. confusa. 
T.  bremneri. 

E.  granulosus. 
E.  multilocularis. 

Two  tapeworms  are  not  included  in  this  list — Tcenia  [Tcenia)  tenicsformis 

Bloch  1750,  a  tapeworm  found  in  cats,  and  T.  (Tesnia)  pisiformis  Bloch  1780, 
a  tapeworm  found  in  rabbits — because  no  definite  evidence  exists  that  man has  ever  been  infected  by  them. 

At  the  time  of  writing  man  alone  is  known  to  be  the  host  of  the 

adults  of  the  following  worms  : — Tcenia  solium,  T.  saginata  (there  is 
probably  no  doubt  about  this),  T.  africana,  T.  hominis,  T.  philippina, 
T.  confusa,  T.  bremneri,  Dibothriocephahis  parvus,  Hymenolepis 

nana  ij),  Davainea  madagascariensis,  D.  asiatica.  Other  hosts  may 
yet  be  found. 

The  following  are  only  occasional  parasites  in  man  : — Dibothrio- 
cephahis latus  (true  host  may  perhaps  be  the  dog  }),  D.  cordatus 

(true  host,  the  seal  and  walrus),  Hymenolepis  diminuta  (true  host, 

the  rat  and  mouse),  Drepanido'tcenia  lanceolata  (true  host,  ducks  and geese) . 
Therefore  in  man  there  is  the  question  of  intestinal  taeniiases  to 

be  considered.  But  cysts  may  also  develop  in  man  from  T.  solium 
and  Echinococcus  granulosus  and  multilocularis.  From  the  species 
of  Sparganum  larval  forms  give  rise  to  somatic  tceniiases.  These 
affections,  with  their  treatment,  will  be  considered  later,  as  will  the 
treatment. 

It  must  be  noted  that  the  cysticercus  of  T.  saginata  is  not  included, 
as  it  is  very  doubtful  whether  it  has  ever  been  found  in  man. 

Cysticercus  acanthotrias  Weinland  1858  is  the  same  as  C.  cellulosce 

—i.e.,  the  larva  of  T.  solium. 
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The  following  tables,  modified  from  Stiles,  may  be  of  hel]5,  as 
tliey  give  the  names  of  recognition  of  the  genera,  and  the  species  of 
Tcenia,  as  determined  by  the  head  or  the  segment,  and  also  a  scheme 
for  recognizing  the.  eggs. 

Table  of  Genera. 

A.  Head  with  two  elongated  or  slit-like  suckers  ;  uterus  forms  a  rosette ; 
genital  spores  ventral.  [DibothriocephalidcB.) 

I.  Tapeworms. — Single  set  of  genital  and  uterine  pores  present  in 
medium  ventral  line.  (Diboifiriocephalus.) 

Double  set  of  uterine  and  genital  pores  present  in  ventro- 
submedium  lines.  (Diplogonoporus.) 

II.  Plerocercoids.    (Sparganum.) — Probably  larval  forms  of  this  groux). 

B.  Head  with  four  cup-shaped  suckers  ;  uterus  does  not  form  a  rosette  ; 
genital  pores  lateral.    {Tceniides) . 

I.  Large  forms,  ripe  segments  9  to  35  millimetres  long.    Uterus  median 
with  lateral  branches.  (Tcenia.) 

II.  Smaller  forms,  ripe  segments  up  to  7  millimetres  long. 
{a)  Genital  pores  single,  rostellum  with  no  more  than  two  hooks. 

(1)  Suckers  not  armed.     Three  testes  in  each  segment 
[Hymenolepis.) 

(2)  Suckers  armed  with  hooks,  15  to  50  testes  in  each 
segment.  (Davainea.) 

(b)  Genital  pores  double,  rostellum  with  several  rows  of  hooks. 
{Dipylidium.) 

Table  of  the  Species  of  Tsenia  found  in  Man. 

A.  Specimen  is  a  Tapeworm. 

Head  Characters. 

I.  Head  armed  with  hooks.    Subgenus  :  Tcenia.    Species  :  T.  solium. 

II.  Head  unarmed.    Subgenus  :  Tmniarhynchus, 

(1)  Circular  ring  around  head  behind  the  suckers,  which  are  directed 
posterio-anteriorly.    (T.  hominis.) 

(2)  Without  circula*-  ring. 
[a)  Head  cuboid,  i  -5  to  2  millimetres  in  diameter  ;  suckers 

07  too '8  millimetre  in  transverse  diameter.  (T.  saginata.) 
[b)  Head  small,  i'38  millimetres  broad,  i'03  millimetres  tliick, 

o'47  millimetre  long,- suckers,  0-63  millimetre  in  trans- 
verse diameter.    [T.  africana.) 

[c)  Head  small  cuboid,   i  to  1-5  millimetres  in  diameter; 
075  millimetre  thick,  and  i  millimetre  long.  Suckers, 
o'34  to  o'37  millimetre  in  transverse  diameter.  (T. 
philippina.) 

III.  Head  not  known.    [T.  confusa,  T.  bremneri.) 

Segment  Characters. 

I.  Segment  Longer  than  Broad. 

[a)  Only  in  the  last  100  segments.    [T.  saginata.) 
[b)  In  the  last  half  of  the  worm.    (T.  solium.) 
[c)  In  nearly  the  entire  worm.    (T.  confusa.) 
{d)  In  the  entire  worm.    [T.  africana.) 
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{e)  Known  segments  very  large,  2<S-6  by  8 -5  millimetres  on  an average.    (T.  brenineri.) 
(f)  Unknown.    {T.  hominis.) 

II.  Segment  Broader  than  Long. 

Except  in  the  terminal  segments,  which  are  equilateral  or  slightly 
longer  than  broad.    {T.  philippina.) 

B.  Specimen  is  a  Cysticercus. 

I.  Small  bladder-worm  with  one  scolex.  {Tcsnia.) 
{a)  Head  armed.    (T.  solium.) 
{b)  Head  unarmed  (very  rare,  if  ever  present).    {T.  saginata.) 

II.  Large  bladder-worm  with  brood  capsules,  inside  which  are  the  scolices. 
(EcMnococcus.) 

C.  Specimen  is  an  Egg. 

I.  With  an  operculum.  [Dibrothriocephalidie.) 
68  to  71  |W  X  45  to  50  [X.    {D.  latus.) 
75  to  80     X  50  IX.    {D.  cordatus.) 
63  X  48     to  50  fj,,  brownish.    (D.  grandis.) 

II.  Without  an  operculum  and  with  a  six-hooked  embryo.  (Tcsniidcs.) 
Egg  with  a  thick,  radially-striated,  inner  shell  or  embryophore 

(Ttsniines.) 

(rt)  Embryophore  round   or   oval,    39x33  Africa.  (T. 
africana.) 

[b)  Embryophore  oval,  whitish  to  yellow,  39  X  30  America 
[T.  confusa.) 

[c)  Embryophore,  38  X  30-4 Africa.     [T.  bremneri.) 
[d)  Embryophore  oval,  35  to  41     X  26  to  35  ̂ .  Philippines 

[T.  philippina.) 
[e)  Embryophore,  ovoid,  rusty  brown,  35  to  40  /^X20  to  30  ̂jl 

Cosmopolitan  and  common.    [T^  saginata.) 
if)  Embryophore  almost  round  ;  brown  ;  31  to  36  /x.  Not  un- 

common in  the  tropic.=.    (T.  solium.) 
is)  Egg  and  embryophore  unknown.  Asiatic  Russia.  (T. hominis.) 

'  f  f-  Egg  with  a  thin,  membranous  inner  shell. 

(1)  Not  in  Capsules.  [Hymenolepis.) 
(a)  Egg  oval  or  globular,  with  two  distinct  membranes — outer, 

30  to  60  fj,,  inner,  16  to  34       mammillate  projection  at each  pole.    [H.  nana.) 
{b)  Egg  round  or  oval ;  outer  membrane,  54  to  86  ̂   ;  yellowish  ; 

may  be  radially  striated  ;  inner  membrane,  24  to  40  ̂   x 
20  to  35  IX,  with  not  very  evident  mammillate  projection at  each  pole.    [H.  diminuta.) 

(c)  Egg  oval  or  spherical  ;  outer  membrane,  50  to  100     x  35  to 
100  ix  ;  inner  membrane,  30  to  40    x  by  25  /.t ;  occasionally 
polar  papillffi  ;  very  rare  in  man.    {H.  lanceolata.) 

(2)  Egg  in  Capsules. 

{a)  Eight  to  twenty  eggs  in  a  capsule  ;  egg  spherical,  43  to  50  ix. [Dipylidium  caninum.) 
(b)  One  to  three  eggs  in  a  capsule,  with  calcareous  corpuscles. 

Eggs  with  two  shells  and  two  mammillate  projections  ; 
onchosphere,  8  ̂i.    [Davainea  madagascariensis.) 

(c)  Egg  capsules  without  calcareous  corpuscles  ;  mature  eggs not  observed.    {D.  asiatica.) 

32 
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ORDER  I.  PSEUDOPHYLLIDEA  CARUS. 

This  order  has  three  families  :  (i)  Dibothriocephalidae  ;  (2)  Ptychobothriidas ; 
(3)  Amphitretidae.    The  first  only  contains  human  parasites. 

Family  Dibothriocephalid^. — Pseudophyllidaj,  with  variously  developed 
suckers,  and  a  uterus  which  forms  a  rosette.  Eggs  with  opercula.  There  are 
two  subfamilies  with  species  found  in  man :  (i)  Dibothriocephalinaj ; 
(2)  Ligulinae. 
Subfamily  i.  Dibotiiriocephalin^. — The  suckers  or  bothria  are  more  or 

less  definite  slit-like  furrows.  Proglottides  distinct,  and  drop  off  in  groups. 
Genus  i.  Dibothriocephalus  ;  Genus  2.  Diplogonoporus  ;  Genus  3  Sparganum. 

Dibothriocephalus  Liihe  1899. 

Synonyms. — Diphyllobothrium  Cobbold  1858  (considered  to  be  correct  name 
by.  some  authors),  Bolhriocephalus  pro  parte  Rudolphi  1B19,  Diboihrius  pro 
parte  Rudolphi  1819.  Dibothrium  pro  parte  Diesing  1850. 

Dibothriocephalinae,  with  a  more  or  less  elongated,  unarmed  scolex  with 
flat  suckers  cutting  deeply  into  the  head.  Single  genitalia  in  each  proglottis, 
(i)  Dibothriocephalus  latus  :  (2)  D.cordatus;  (3)  D.  cristatus  ;  (4)  D.  parvus. 

Dibothriocephalus  latus  Linnaeus  1748. 

Synonyms. — Tania  lata'L.  1748,  T.  vulgaris 'L.  1748,  T.  membraneacea  Pallas 1 781,  T.  tenella  Pallas  1781,  T.  dentata  Batsch  1786,  T.  grisea  Pallas  1796, 
Bothriocephalus  latus  Bremser  1819,  Dibothrium  latus  Diesing  1830,  B.  balticus 
Kiichenmeister  1855,  B.  cristatus  Davaine  1874,  B.  latissimus  Bugn  1886. 

History. — This  tapeworm  has  long  been  known  in  Europe,  especially  in- 
French  Switzerland  and  the  Baltic  provinces,  Germany,  and  in  many  other 

parts.  It  is,  however,  well  known  in  Asia,  Turkestan,  and  Japan  ;  in  Africa 
about  the  Lake  N'gami,  in  Madagascar,  and  in  North  America. 

It  occurs  in  man  and  dogs  and  cats. 

Morphology. — It  is  about  9  metres  in  length,  with  some  3,000  to  4,200  seg- 

ments ;  colour  yellowish-grey.    Scolex  elongated,  almond-shaped  ;  2-5  milU-' 
metres  in  length,  with  two  deep  laterally  placed  suckers.    Neck  very  narrow, 
and  of  variable  length. 

Proglottides  very  broad  (10  to  20  millimetres),  breadth  being  greater  than 

the  length  ;  postero-lateral  angles  project.  Testes  situated  dorsally  ;  vas 
deferens  has  a  vesicula  seminalis  and  a  cirrus  sac,  which  opens  dorsally. 

Vaginal  opening  directly  behind  this,  leading  into  a  receptaculum  seminis. 

Yolk  glands  in  pairs,  shell  gland  behind,  ovaries  on  each  side  of  the  median 
line  behind.  Uterus  is  arranged  in  a  rosette,  with  four  to  six  convolutions, 

and  possesses  its  own  separate  opening.  The  genital  orifices  are  two  in 
number  ;  a  transverse  slit  for  the  cirrus  pouch  and  the  vagina,  and  a  posterior 

roundish  opening  for  the  uterus.  Calcareous  bodies  present.  The  brown  eggs 
are  oval,  68  to  71     in  length,  and  45    in  breadth,  with  an  operculum. 

Life-History. — The  egg  remains  undeveloped  for  a  longer  or  shorter  time 

according  to  circumstances,  and  eventually  a  six-hooked  onchosphere,  enclosed 
in  a  ciliated  embryophore,  escapes  through  the  lid  opening,  and  then  gets  into 

certain  fish,  particularly  Esox  lucius  (pike).  Lota  vulgaris  (MUer's  thumb). 
Perca  fluviatilis,  Salmo  umEla,  Trutta  vulgaris,  T.  lacustris,  Thynialis  vulgaris 

Coregonus  lavaretus,  C.  albula  and  Onchorhynchus  perryi,  in  the  muscles  of 
which  it  becomes  a  plerocercoid  by  losing  its  ciha  and  hooklets  and  elongating. 

When  these  fish  are  eaten,  the  plerocercoids  quickly  develop  into  the  tape- 

worm, eggs  appearing  in  the  faeces  in  some  twenty-one  to  twenty-four  daj's. 
Habitat.— Man,  dog,  cat,  and  fox.  .    ,  . 

Pathogenicity.— It  produces  a  severe  form  of  anaemia,  together  wth  fever 

(99°  to  104°  F.)  in  some  cases,  and  a  quick  pulse,  which  is  supposed  to  be  due to  the  action  of  a  toxin. 
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Dibothriocephalus  cordatus  R.  Leuckart  1863. 

Synonym. — Bothriocephalus  cordatus  R.  Leuckart  1863. 
The  parasite  is  commonly  found  in  the  seal,  the  walrus,  and  the  dog  in 

Greenland  and  Iceland.    It  may  infect  man. 
Morphology. — The  principal  features  are  the  short,  broad,  heart-shaped 

head  with  the  grooves  on  the  flat  surface,  the  absence  of  the  neck,  and  the 
length  only  i  to  metres.  Uterine  rosette,  with  six  to  eight  loops.  Eggs 
with  lids  75     in  length  by  50  ̂tt  in  breadth. 

Dibothriocephalus  parvus  Stephens  1907. 

This  parasite  was  found  by  Elkington  in  Tasmania  in  1906  in  a  Syrian,  aged 
thirt3'-seven,  who  had  not  long  arrived  from  his  native  country. 

Morphology. — Scolex  not  known.  Proglottides  with  clearly-defined,  central, 
uterine  rosette,  with  four  to  five  loops  on  each  side  of  the  median  line  ;  largest 

segment,  S  by  3  millimetres.  Genital  atrium  o'4  to  0'5  naillimetre  behind 
the  anterior  margin  ;  uterine  opening  same  distance  behind  the  genital  atrium. 
Calcareous  bodies  were  not  seen.    Eggs,  59  by  40  [x. 

Diplogonoporus  Lonnberg  1892. 

Synonym. — Krabbea  R.  Blanchard  1894. 
Bothriocephalinse  with  short  scolex,  powerful  suckers,  no  neck,  and  two 

sets  of  genitalia  side  by  side  in  each  proglottis. 
Type  Species. — Diplogonoporus  balcsnopteres  Lonnberg  1892. 

Diplogonoporus  grandis  R.  Blanchard  1894. 

•  Synonym. — Krabbea  grandis  R.  Blanchard. 
So  far  this  parasite  has  only  been  observed  twice  in  Japanese — in  Hioyo, 

Japan. 
Morphology. — Scolex  unlmown.  Proglottis,  i  -5  millimetres  broad  in  front 

and  2-5  millimetres  broad  behind;  very  short,  only  0-45  millimetre.  Two ventral  grooves  on  either  side  of  the  median  line  with  the  genital  pores. 
Uterus  with  few  loops.  Eggs  brown  ;  thick  shells,  63  to  48  ̂   injength  and 
50  [A,  in  breadth,  with  opercula. 

Diplogonoporus  braunl  Leon  1907. 

Two  specimens  of  this  worm  have  been  found  in  Roumania. 

Morphology. — The  worm  presents  the  appearance  of  a  tliick,  opaque, gre3dsh  ribbon  12  centimetres  in  length,  marked  by  slight  transverse  rings  and with  a  dorsal  and  ventral  sucker,  which  mark  a  division  of  the  head  into 
two  unequal  parts.  There  is  no  neck.  The  genital  orifices  are  double,  with 
a  double  genital  apparatus  in  each  ring.  The  vitellogene  glands  are  situate 
peripherally.    No  genital  sinus,  no  calcareous  corpuscles. 

Sparganum  Diesing  1850. 

A  collective  group  of  larval  stages  of  Dibothriocephalid^e  which  ' 
have  not  reached  a  stage  in  their  development  at  which  they  can 
be  determined  generically :  Sparganum  mansoni,  S.  -hrolifer  S 
haxteri.  

r     j    >  ■ 

Sparganum  mansoni  Cobbold  1883. 

Synonyms.— Lig'w/a;  mansoni  Cobbold  1883,  Bothriocephalus  ligu- loides  R.  Leuckart  1886,  Dibothrium  mansoni  Ariola  igoo. 
This  larva  was  found  by  Manson  while  making  a  post-mortem  on 

a  Chmaman  in  Amoy,  lying  under  the  peritoneum  near  the  kidneys 
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and  over  the  iliac  fossae  ;  he  also  found  one  free  in  the  pleural 
cavity.  Scheube  discovered  another  specimen  in  the  urethra  of  a 
Japanese,  and  Sonsino  a  third  in  an  Egyptian  jackal. 

Morphology. — Long,  white,  ribbon-shaped  parasites,  with  feeble 
movements.  No  head  or  definite  structure  visible.  Length,  30  to 
35  centimetres  ;  breadth,  3  to  12  millimetres.  At  the  broader  end 

there  is  a  sort  of  papilla.   There  is  no  reproduction  by  fission. 

Sparganum  prolifer  Ijima  1905. 

Synonym. — Plerocercus  prolifer  Ijima  1905. 
In  1905  Ijima  found  this  worm  in  a  woman  hving  near  Tokio, 

and  in  1907  Gates  found  the  same  or  a  similar  worm  in  a  man  in 
Manatee,  U.S.A. 

Morphology. — The  larva,  which  lies  enclosed  in  a  cyst,  may  attain 
I  to  12  millimetres  in  length  by  2-5  millimetres  in  breadth.  The 
head  at  the  narrow  end  is  motile,  and  capable  of  evagination  and 

invagination.    It  shows  an  apical  depression,  which  perhaps  serves 
as  a  sucker,  but  there  are  no  true  suckers  or 

other  organs  of  attachment. 

Calcareous  spherical  corpuscles  can  be 
found  anywhere,  except  in  the  head.  No 
genitalia  are  to  be  seen,  but  there  is  a  good 

muscular  and  excretory  system  and  food- . 
reserve  bodies.    It  can  multiply  by  trans- 

Pjq_  jpo.  Sparganum    verse  division,  and  supernumerary  heads 
PROLIFER  Ijima.        may  become  independent,  and  may -assume 

(After  Stiles.)         bizarre  and  irregular  shapes.    The  adult  is unknown. 

Habitat. — It  lives  in  the  subcutaneous  tissue  and  elsewhere  in  man. 

Pathogenicity. — It  produces  nodules  in  the  skin  and  fascia  be- 
tween the  muscles  and  in  the  abdominal  cavity.  Associated  with 

these  nodules  there  may  be  considerable  swelling  of  the  integument, 

and,  in  fact,  a  condition  not  unhke  elephantiasis  may  arise.  Also 

there  may  "be  acne-hke  spots  all  over  the  body  causing  itching, 
which  may  lead  to  the  escape  of  a  worm  from  the  spot.  When  a 

nodule  is  cut  open,  a  cyst  is  found  containing  one  or  two  worms, 

either  filled  with  a  watery  fluid,  or  with  a  jelly  or  slime-Hke  sub- 

stance. Apparently  after  weeks  or  months  the  cyst-wall  may 

become  firm  and  thick,  and  encapsulate  the  worms.  This  condi- 

tion may  last  for  years,  and  apparently  can  kill  the  victim,  who 

may  be  literally  '  eaten  up  of  worms.' 

Sparganum  baxteri  Sambon  1907. 

This  Dibothriocephalid  larva  was  found  by  Baxter  in  an  abscess 

in  the  thigh  of  a  Masai  in  German  East  Africa. 

Morphology.— It  has  a  long  imsegmented  body,  15  centimetres  in 

length  and  i  millimetre  in  breadth,  with  numerous  irregular  trans- 

verse folds,  and  a  distinct  longitudinal  groove  on  the  ventral  sur- 



SPARGANUM 

face  Anterior  extremity  is  3  millimetres  broad,  with 
 a  completely 

invaginated  head  ;  posterior  extremity,  i-a  millime
tres  broad,  with 

a  shallow  medium  slit. 

Fig.  191. — Sparganum  baxteri  Sambon. 
(After  Sambon.) 

Subfamily  2.  Ligulin^e. 

Quite  recently  Leon  has  described  a  new  tapeworm  in  man  which  is  referred 
to  the  Ligulinae,  in  which  it  requires  a  new  genus,  called  Braunia  jassyensis 
Leon  1908. 

ORDER  III.  CYCLOPHYLLIDEA  van  Beneden. 

There  is  only  one  family  with  human  parasites. 

Family  T^niid^e  Ludwig  1886. 

Scolex  globular  or  pyriform,  with  unarmed  suckers,  and  an  armed 
or  unarmed  rostellum.  Vagina  posterior  to  the  cirrus.  Mostly 
parasitic  in  mammals.  Larval  stage  a  cysticercus  or  cysticercoid. 
Subfamily  i.  Dipylidiinse  ;  Subfamily  2.  Davaineiinse  ;  Subfamily  3/ 
Taeniinse. 

Subfamily  i.  Dipylidiin^  Stiles  i8g6. 

Tfeniidse,  with  armed  rosteUum  and  unarmed  suckers.  Genital 

pores  marginal.  Genitalia  simple  or  double.  Uterus  becomes  divided 
into  ovarium  follicles,  or  entirely  atrophied,  and  the  eggs  are  set 

free  into  the  parenchyma.  Eggs  with  thin  transparent  shells,  with 
or  without  appendages. 

Genera. — -(i)  Dipylidiitm, ;  (2)  Hymenolepis. 

Dipylidium  R.  Leuckart  1863. 

DipyHdiinge  of  medium  or  small  size,  with  retractile  rostellum 

arrned  with  several  rings  of  alternating  hooks, which  have  a  broad 
basis.  Genitalia  duplicated,  with  pores  on  each  side  of  a  proglottis. 
Eggs  with  a  double  shell. 
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Dipylidium  caninum  Linnaeus  1758. 

Synonyms.— r^2;wa  canina  Leuckart  1758,  Moniliformis  Pallas 1781   r.  cucumenna  Blochmann  1782,  T.  ellipUca  Batsch  1786 
JJipyucitum  cucumerinum  Leuckart  1863.  ' 

Dipylidium  is  frequently  found  in  the  dog  and  the  cat,  which  are 
Its  proper  hosts  ;  ni  man  it  is  only  an  accidental  and  rare  parasite 
haymg  been  first  found  by  Dubois,  a  pupil  of  Linnaeus  in  1751! 
Melnikow  showed  that  the  scolex  was  to  be  found  in  the  dog-louse 
[Inchodectes  canis)  and  fn  that  of  the  cat  {T.  subro stratus),  as  well 
as  m  the  dog-flea  {Ctenocephalus  canis  Curtis),  the  cat-flea  (C.felinis Bouche),  and  m  that  of  man  (P.  irritans),  but  how  the  infection 
reaches  man  is  not  definitely  proved.  Recently  Blanchard  has 
summarized  sixty  cases  in  man  up  to  the  year  1907,  most  of  which occur  among  young  children. 

Morphology.— It  measures  15  to  35  and  even  to  40  centimetres  in 
length,  and  the  segments  are  from  1-5  to  3  millimetres  in  breadth. 

The  scolex  has  the  typical  rostellum,  with  three  to  four  rings  of 
hooks,  diminishing  in  size  from  the  first  circle,  where  they  are  12  to 
15  At,  to  the  last,  where  they  are  only  5  to  6  in  length,  and  four suckers,  which  are  unarmed.  . 

The  genitalia  are  double,  with  spores  on  each  side.  The  eggs  are round,  from  43  to  50    in  diameter,  with  a  thin  shell. 

Life-History.- The  ripe  proglottides  by  their  own  movement  pass 
through  the  host's  anus,  and  get  into  the  fur,  where  the  eggs  infect the  dog  and  cat  louse,  or  flea,  in  which  they  develop  into  cysti- 
cercoids  {Cryftocystis  trichodectis  Villot  1882). 

The  dog  bites  the  louse  or  flea,  and  infects  itself,  and  may  pass 
on  the  cysticercoids  to  man  by  hcking.  The  cat  licks  its  fur,  and 
gets  infected  in  that  manner. 

Blanchard  thinks  that  the  cat  spreads  the  parasite  by  infecting 
milk  with  the  cysticercoids  when  it  steals  a  drink  from  a  bowl,  the 
contents  of  which  are  afterwards  given  to  children. 

Family  Hymenolepinid^. 

Hymenolepis  Weinland  1858. 

Synonym. — Diplacanthus  Weinland  1858,  nec  L,  Agassiz  1842. 
Taeniidae  with  small  head,  with  armed,  well-developed,  or  un- 

armed, rudimentary  rostellum.  Neck  long.  Proglottides  serrated, 
longer  than  broad.  Genital  pores  always  on  the  left.  Three  testes. 
Eggs  with  three  shells . 

Type. — H.  diminuta.  The  genus  possesses  two  subgenera, 
Hymenolepis  and  Drepanidotcenia . 

Subgenus  1.  Hymenolepis  Sensfi  Stricto. 

With  the  characters  of  the  genus,  but  the  hooks  have  the  dorsal  root 

much  longer  than  the  ventral,  and  number  twenty-four  to  thirty. 
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Hymenolepis  (Hymenolepis)  diminuta
  Rudolphi  1819. 

Synonms.-Tcema  diminuta  Rudolphi 
 1819  T.  Uptocephala 

Creptlin  1825,  T.  flavopunctata  Weinlan
d  1858,  T.  vama  Parona 

18S4,  r.  minima  Grassi  1886.  „„4u,o 

It  is  a  parasite  of  Epimys  norvegicus,  E.  m
usculus,  and  t.  rattus 

alexandrimis.  being  not  uncommon  in  rats  in 
 Ceylon 

The  first  human  specimen  was  discharged  by  a 
 child  aged  mneteen 

months,  and  was  presented  to  the  Boston  
Medical  Improvement 

Society  by  Dr.  Ezra  Palmer  in  1842.  Since  th
en  a  number  of  cases 

have  been  recorded  in  Philadelphia,  Sicily,  Italy,  Fra
nce,  and  South 

Morphology.— The  worm  measures  20  to  60  centi
metres  in  length, 

and  up  to  3-5  millimetres  in  breadth.  The  head  is  v
ery  small,  only 

0-2  to  0-5  millimetre  in  diameter,  club-shaped,  and
  has  a  rudi- 

mentary, unarmed  rostellum  and  four  elliptical  suckers
.  ihe 

segments  measure  0-66  milUmetre  in  length  by  3'5  miU
imetres  m 

breadth.  The  anterior  proglottides  show  a  yellow  spot  (h
ence  the 

name  T.  flavopunctata),  caused  by  the  distend
ed  receptaculum 

seminis.  The  posterior  proglottides  show  a  brownish-
grey  colour, 

due  to  the  mature  uterus.  The  genital  pore  is  situated  la
terally. 

The  eggs  are  oval,  with  a  diameter  of  about  60  jU. 

Life-History— It  is  a  common  parasite  in  rats  and  mice,  while  th
e 

cysticercus  hves  in  the  larva  and  imago  of  the  meal-moth  {Aso
p%a 

farinalis),  in  an  earwig  {Anisolabis  annulipes),  and  m  the  be
etles 

Acis  spinosa  and  Scaurus  striatus. 

The  infection  in  man  is  mostly  among  infants  and  children. 

Hymenolepis  (Hymenolepis)  nana  von  Siebold  1852. 

Synonyms. — Ti^nia  murina  Dujardin  1845,  nec  Gmelin  1790  ; 

T.  nana  von  Siebold  1852,  nec  van  Beneden  1867  ;  T.  cegyptiaca 

Bilharz  1852  ;  Diplacanthus  nanus  Weinland  1858. 

This  is  the  dwarf  tapeworm  of  man,  and  was  discovered  by 

Bilharz  in  the  ileum  of  a  boy  who  died  of  meningitis  in  Cairo,  it 

is  found  in  Egypt,  Europe,  North  and  South  America,  Siam,  and 

Japan,  and  is  by  no  means  a  rare  parasite  in  man.  Calandruccio 

estimates  that  10  per  cent,  of  the  children  in  Sicily  are  affected.  Stiles 

reports  4-8  per  cent,  for  125  children  in  Washington.  The  number 

found  varies  from  one  or  two  to  several  thousands  in  one  individual. 

There  is  doubt  as  to  whether  this  worm  is  or  is  not  identical  with 

Hymenolepis  nana  var.fr aterna  Stiles  1906,  which  is  common  in  rats 

and  mice.  Probably  it  is  distinct  from  this  parasite,  because  Grassi 
and  Looss  were  unable  to  transmit  it  to  mice. 

Morphology.— It  is  the  smallest  tapeworm  in  man,  measuring 

only  10  to  15  miUimetres  in  length,  and  from  0-5  to  07  millimetre in  breadth. 

The  head  is  globular,  and  provided  with  a  rostellum  with  one  ring 

of  twenty-four  to  thirty  hooks,  which  are  very  small,  14  to  18  /.t  in 
length.   The  neck  is  relatively  long. 
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an?o- orT.f  ?oo'^°  proglottides,  0-4  to  0-9  millimetre  in  breadth 

margin       Tl.  n^^llimetre  m  length.     The  genital  pore  is margmal.    The  mature  uterus  contains  about  thirty  or  more  eggs 

som?rmec?'^'~^*     ̂ ''"^''^'^  ̂^'""^  ̂^'^  cysticercus  will  be  found  in 

enJirpl  V 'in'l^''^^^?^  ̂ 'I''''^  completes  its  development 
thP  .r^H^-  cysticercus  develops  in  the  villus,  while the  adult  lies  m  the  lumen  of  the  intestine  ' 
Pathogenicity.-Owing  to  its  small  size  it  is  apt  to  be  overlooked, but  there  is  no  doubt  that  it  spreads  in  crowded  institutions  and 

poorer  famihes.  Apparently,  when  the  parasite  occurs  in  small numbers,  no  symptoms  result,  but  in  considerable  numbers  dis- 
turbance may  occur,  which  has  been  assigned  by  Mingazzini  to  the ettects  of  toxins.  o         ./  & 

Treatment— Male-fern  is  the  best  treatment  {vide  Chapter  L.). Prophylaxis.— While  it  is  doubtful  whether  T.  nana  and  T.  nana 
var.fr aterna  are  the  same  or  different  species,  it  will  be  necessary  to guard  against  the  contamination  of  food  by  rats  and  mice  More- 

over it  must  be  remembered  that  the  infection  spreads  in  crowded dwelhngs,  and  therefore  isolation  of  the  infected  child  should  be insisted  upon. 

Subgenus  2.  Drepanidotgenia  Railliet  1892. 
With  the  characters  of  the  genus,  but  the  hooks  have  a  dorsal  root  much 

larger  than  the  ventral,  and  are  only  eight  to  twenty  in  number. 

Hymenolepis  (Drepanidotaenia)  lanceolata  Blochmann  1782. 

Synonyms.—Tcsnia  lanceolata  Blochmann  1782,  T.' anserum  Frisch  17' 7 T  acictisstma  F&llas  1781,  T.  anseris  Blochmann  1779,  T.  lanceola  Batscli 1786,  Halysis  lanceolata  Blochmann  1803. 
It  is  cornmon  in  ducks,  geese,  and  other  birds,  including  the  flamingo  and 

has  been  found  m  man  in  Europe,  but  the  record  is  considered  to  be  very doubtful ;  probably  the  worm  should  not  be  included  among  human  parasites. 
Morphology.— It  is  about  30  to  130  millimetres  in  length  and  5  to  18  milli- metres m  breadth,  with  a  very  small  globular  head.  Eggs  with  three  enve- lopes, oval  (50  by  35  ̂ ). 
Life-History,— The  cysticercoid  lives  in  a  cyclops,  which  is  eaten  by  ducks and  geese. 

Subfamily  2.  Davainein^  Braun  1900. 

Rostellum  and  suckers  armed.    Eggs  mostly  encapsuled. 
Genus. — Davainea  R.  Blanchard. 

Davainea  R.  Blanchard  1891. 

Davaineinse,  with  a  globular  head,  armed  with  two  rings  of 
hammer-like  hooks  and  four  suckers,  surrounded  by  several  rings of  hooks. 

Species. — D.  madagascariensis  ;  D.  asiatica. 
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Davainea  madagascariensis  Davaine  1869. 

Synonyms. — T(snia  madagascariensis  Davaine  1869,  T.  demara-
 

riensis  Daniels  1895. 

This  worm  was  first  discovered  by  Grenet  in  children  at  Mayotte 

(Comores).  Only  ten  infections  have  been  recorded  :  by  Davame 

from  the  Comorro  Islands,  Leuckart  from  Siam,  Daniels  from 

British  Guiana.  Blanchard  from  Nossi-Be,  four  by  Cherreau  from 

Mauritius,  and  two  by  Garrison  from  the  Philippines. 

Morphology— The  worm  is  25  to  30  centimetres  in  length,  with 

a  maximum  breadth  of  1-4  miUimetres.  The  scolex  has  four  large 

suckers  and  a  rostellum,  with  ninety  hooks  (18  fj,  long).  The  pro- 
glottides number  from  500  to  700,  being  2  miUimetres  long  by 

1-4  millimetres  broad.  Genital  pores  are  unilateral,  and  near  the 

proximal  corner.  Testes  number  about  fifty,  with  a  long  vas  deferens 

and  a  fusiform,  cirrus  pouch.  The  receptaculum  seminis  is  long 

and  broad.  The  uterus  is  composed  of  a  number  of  tubes,  rolled 

up  on  each  side  into  an  almost  spherical  coil.  When  mature,  these 

windings  uncoil  and  fill  the  proglottides  ;  then  they  lose  their  walls, 

and  the  .eggs,  lying  free  in  the  parenchyma,  become  surrounded  by 
proliferating  cells,  which  form  capsules  for  them. 

As  many  as  300  to  400  of  these  capsules  may  exist  in  one  pro- 
glottis, arranged  in  transverse  rows. 

The  egg  consists  of  the  usual  two  membranes  and  an  onchosphere, 
which  is  8  by  15  /X. 

Life-History. — The  life-history  is  unknown,  but  it  is  suggested 

that  the  cysticercus  may  be  found  in  the  cockroach  {Peri-planeta 
orientalis  ox  P .  americana) . 

Allied  genera  are  common  in  rats,  hares,  fowls,  pigeons,  turkeys, 
pheasants,  partridges,  grouse,  and  other  birds. 

Davainea  asiatica  von  Linstow  igoi. 

Synonym. — Tcenia  asiatica  von  Linstow  1901. 
This  worm  was  found  in  a  person  in  Aschabad,  near  the  northern 

frontier  of  Persia,  and  consists  of  750  proglottides  without  a  head. 
The  genital  pores  all  lie  on  the  same  lateral  border.  The  testes  are 

globular,  the  cirrus  pouch  pyxiform.  The  female  organs  lie  an- 
teriorly, with  a  large  ovary  and  a  small  vitellogene  gland.  There 

is  a  large  receptaculum  seminis.  The  uterus  breaks  into  sixty  to 
seventy  large  egg  foUicles.  Nothing  is  known  about  the  appearance 
of  the  mature  egg,  or  about  the  hfe-history. 

Subfamily  3.  T^eniin^  Stiles  iSgfS. 

Taeniidae,  usually  of  considerable  length,  with  segments  longer 
than  they  are  broad.  Scolex  with  either  a  rostellum  armed  or 
unarmed,  or  an  apical  sucker.  Genital  pores  irregularly  arranged 
on  the  lateral  borders.  Genitalia  single.  Testes  numerous,  placed 
laterally.    Ovary  shell  and  vitellogene  gland  situated  posteriorly. 
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l^l!  '  ̂̂ ^"gle  median  trunk,  from  which  lateral  branches  develop 

xxn-f?'  frS'P^^!^  *^^m i  embryonic  envelope  (embryophorc)  thick, 
with  radial  stripes.  Cysticercus  generally  in  herbivora,  adults  in carnivora. 

Taenia  Linnaeus  1758. 

i.  ISii- "-1  with  the  characters  of  the  subfamily.  The  genus  Tcenia is  subdivided  into  three  subgenera  : 
Subgenus  i.  Tcsnia  Linnaeus  1758.    Type  :  T.  [Tcenia]  solium. :3UDgenus  2.  Tcemarhynchiis  Weinland  1858.  Type  •  T  (Tcenia- 

rhynchus)  saginata.  
'  ̂ 

Subgenus  3.  MuUiceps  Goeze  1782.  Type :  T.  {Multice-bs) 
ccenurus.    This,  however,  is  not  a  human  parasite. 

Taenia  (Taenia)  solium  Linnffius  1758. 

Synonyms.— T.  cucurbitina  Pallas  1766,  T.  pellucida  Goeze  1782,  T.  vide Werner  1782,  T.  dentata  Batsch  1786,  Halysis  solium  Zeder  1803,  T.  am 

ans 

armaia 

humana  Brera.  1808.  "™        '  oiyj.i.wm  ̂ cuci  1803 

The  name  '  solium  '  is  derived  from  a  Syrian  term  schuschl,  meaning  a  chain, Which  has  arrived  at  its  present  form  by  being  first  turned  into  Arabic  and tinally  into  Latin.    It  is  often  called  the  armed  tapeworm. Ihis  wtirm  is  cosmopolitan  in  its  distribution,  for  it  can  be  found  wherever 
a  pig  and  a  man  can  live,  for  the  cysticercus  lives  in  the  pig,  man,  and  rarely in  sheep  and  dogs,  while  the  tapeworm  only  lives  in  man.  Even  monkeys appear  not  to  be  capable  of  infection. 

It  seems  to  be  more  widespread  in  the  Tropics  than  in  the  Temperate  Zone, 
it  IS  not  uncommon  in  Ceylon,  and  it  is  apparently  common  in  Panama. 

Morphology. — Length  usually 
2  to  3  metres,  but  may  reach 
8  metres.  Mature  segments 
measure  5  to  6  millimetres  in 
breadth.  Scolex  provided  mth 
a  rostellum,  which  may  be 
pigmented  and  is  armed  with 
a  double  row  of  alternately  large 
and  small  hooks,  which  number 
from  twenty-two  to  thirty-two, 
and  with  four  hemispherical 
suckers.  The  neck  is  long.  Pro- 

glottides number  from  800  to 
900,  with  a  length  of  10  to 
12  millimetres  in  mature  seg- 

ments. Genital  pore  lateral  and 
irregularly  alternate.  The  mature 
uterus  has  seven  to  ten  ramified 
lateral  branches,  and  contains 
three  ovaries,  the  third  being 
formed  by  subdivision  of  the  one 

Eggs  globular,  pale  yellow  in  colour,  from 

Fig.  192. — Proglottis  of  Taenia 
SOLIUM  LlNN.iEUS. 

(After  Stiles.) 

on  the  side  of  the  genital  pore. 
31  to  3  8  /X  in  diameter. 

Lite-History. — The  adult  worms  live  solely  in  the  human  intestines,  from 
which  the  onchosphere  with  their  envelopes  escape  in  the  faeces,  and  are 
apt  to  be  eaten  by  pigs,  or  these  may  be  infected  by  contaminated  food  or 
water.  The  cysticercus,  often  called  Cysticercus  celhtlosce  (sj-nonym,  C. 
acanthotrias) ,  develop  in  the  llesh  of  the  pig.  If  this  flesh  is  eaten  in  an  under- 

cooked cond.ition,  the  cysticercus  infects  the  human  being  and  forms  the  tape- 
worm.   Occasionally  man  becomes  infected  with  Cysticercus  celluloses,  most 
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commonly  in  the  brain,  tlien  the  eye,  the  muscles,  liver,  lungs,  etc.,  where  they 

are  sometimes  few,  sometimes  numerous.  This  infection  must  be  due  to  con- 
taminated food  or  water.  ■ 

The  tapeworm  can  live  for  years  in  the  intestine  of  man.  A  variety  callea 
T.  solium,  var.  ahietina  Weinland,  originally  found  in  a  Chippewa  Indian, 

belongs  probably  to  this  species. 

Pathogenicity. — The  intestinal  symptoms  are  not  severe,  but  colicky  pains 
and  diarrhoea  alternate  with  constipation.  The  patient  may  slowly  emaciate. 

The  danger  of  this  infection  is  the  entry  of  eggs  into  the  human  being  and 
the  formation  of  cysticerci  in  the  organs. 

Treatment. — Warn  the  person  affected  to  be  very  careful  to  keep  his  hands 
clean,  and  to  avoid  infecting  himself  and  other  people  with  the  eggs.  Kill 

the  tapeworm  with  extract  of  male-fern  given  in  capsules  (four  to  eight  of 

10  minims  each),  or  in  emulsion  on  an  empty  stomach,  and  followed  after 
four  to  six  hours  by  a  saline  purgative. 

Prophylaxis. — Faeces  should  be  so  treated  as  not  to  infect  pigs,  and  the  flesh 
of  these  animals  should  be  carefully  cooked. 

Taenia  (Taeniarhynclius)  saginata  Goeze  1782. 

Synonyms. — T.  solium  Li;inasus  i  jGjpro  parte,  T.  cucurbitina  Pallas  1 781  pro 
parte,  T.  mermis  Brera  1802,  T.  dentata  Nicolai  1830,  T.  lata  Pruner  1847, 
Bothriocephalus  tropicus  Schmidtm tiller  i  847,  T.  mediocanellata  Kiichenmeister 
1855,  T.  zittavensis  Kiichenmeister  1855,  T.  tropica  Moquin-Tandon,  i860. 

This  is  the  unarmed  beef-worm  or  the  fat 
tapeworm,  which  has  a  cosmopolitan  distribu- 

tion, the  adult  being  known  only  in  man  and 
the  cysticercus  in  cattle,  though  it  can  be  pro- 

duced experimentally  in  a  number  of  animals. 
It  is  very  common  in  the  tropics,  especially  in 
Africa  and  Asia. 

Morphology. — It  measures  4  to  8  to  10  metres 
in  length,  and  has  been  said  to  attain  much 

greater  length.  A  mature  segment  is  4"  7  milli- 
metres in  breadth.  The  head  possesses  four 

hemispherical,  often  pigmented,  suckers,  and  a 
sucker  in  place  of  a  rostellum.  The  neck  is 
long.  The  proglottides  number  about  1,000 
segments,  with  a  length  of  about  16  to  20  milli- 

metres when  mature.  The  genital  spores  are 
arranged  irregularly  at  the  sides,  and  the  median 
uterus  produces  twenty  to  thirty-five  ramified 
lateral  branches.  Malformations  of  the  segments 
are  not  uncommon.  Eggs  globular,  often  with 
the  original  shell,  to  which  may  be  attached  one 
to  two  filaments  and  the  two  embryonic  envelopes,  as  well  as  the  onchosphere. 
The  inner  embryonic  envelope  is  oval,  striated,  measures  30  to  40  in  length 
by  20  to  30  [A,  in  breadth.    Segments  can  escape  per  anum  by  their  own  action. 

Life-History. — The  adult  worm  lives  in  man,  and  the  embryophore,  escaping 
in  the  faeces,  enters  cattle  by  means  of  contaminated  food  or  water,  and  de- 

velops in  their  muscles  into  the  Cysticercus  hovis,  which  is  rather  small — only 
7'S  to  9 millimetres  in  length  and  5*5  millimetres  in  breadth.  The  tongue 
and  the  muscles  of  mastication,  especially  the  pterygoids,  are  chiefly  affected. 

Man  becomes  infected  by  eating  under-cooked  meat.  It  can  live  in  him 
for  a  number  of  years.    The  cysticercus  very  rarely  occurs  in  man. 

Pathogenicity. — It  is  believed  to  be  more  difficult  to  kill  medicinally  than 
T.  solium  and  to  produce  more  severe  anaemia. 

Treatment.— As  for  T.  solium. 
Prophylaxis. — Prevent  human  fasces  contaminating  the  food  of  cattle,  and 

have  the  meat,  especially  the  tongue  and  the  pterygoid  muscle,  inspected  in 
the  slaughter-house. 

Fig.  193. — Proglottis  of 
taenia  saginata  goeze. 

(After  Stiles.) 
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Taenia  (Taeniarhynchus)  africana  von  Linstow  1900. 

Two  specimens  of  this  worm  were  found  in  a  negro  in  German 
East  Africa,  at  Langenburg,  near  Lake  Nyassa. 

Morphology.— It  is  about  1-4  metres  in  length.  The  scolex  is 
provided  with  an  apical  sucker  in  place  of  a  rostellum,  and  also  with 
four  ordinary  suckers.  The  neck  is  very  short.  The  proglottides 
vary  m  length  and  breadth,  according  to  position,  but  always 
broader  than  long,  in  the  portion  discovered.  This  species  is  as 
yet  not  clearly  defined  from  T.  saginata. 
The  ripe  segments  are  9  millimetres  broad  by  1-20  milhrnetres 

thick.  Their  number  is  about  600.  The  genital  pore  is  irregularly 
alternate  on  the  lateral  border.  The  testes  are  very  numerous,  and 
the  vas  deferens  much  convoluted,  with  a  thick,  pear-shaped  cirrus 
pouch.  The  cirrus  is  beset  with  bristles,  as  is  the  vagina.  The 
receptaculum  seminis  is  large.  The  ovary  is  large  and  double,  and 
the  vitellogene  gland  is  situated  at  the  posterior  border.  The 
mature  uterus  consists  of  a  median  portion  with  fifteen  to  twenty- 
four  non-ramified  lateral  branches. 

The  embryophore  is  thick,  with  radial  markings,  round  or  oval 
(39  by  33  h)- 

Life-History.— The  life-history  is  not  known,  but  it  is  suggested 
that  the  cysticercus  may  hve  in  Bos  indicus,  the  hump-backed 
cow,  the  flesh  of  which  the  natives  of  East  Africa  eat  raw. 

Taenia  (Taeniarhynchus)  hominis  von  Linstow  1902. 

This  worm  was  found  by  Anger  in  a  man  in  Aschabad  in  Siberia. 
The  length  was  70  millimetres.  The  scolex  had  a  rudimentary  rostellum 

without  hooks.  There  were  four  unpigmented  suckers,  behind  which  there  was 
a  ring-shaped  swelling.    Nothing  further  is  known  about  this  parasite. 

Taenia  (Taeniarhynchus)  philippina  Garrison  1907. 

This  specimen  was  found  by  Hare  in  a  prisoner  in  Bilibid  prison, 
in  the  Philippine  Islands,  in  1905. 

Morphology. — The  length  is  80  to  100  centimetres  ;  maximum 
breadth,  i  centimetre.  Head  cuboid,  with  an  unarmed  retractile 

rostellum  and  four  suckers.  Neck  segmented.  Proglottides 
number  about  800,  being  sexually  mature  about  the  470th.  ̂ :  Mature 

proglottides  4  to  5  millimetres  in  width  and  0-8  to  i  millimetre  in 
length.  Surfaces  and  margins  extend  posteriorly  in  an  elongated 

cuff -like  projection  over  the  succeeding  segment.  Testes  130  to 
160  jji  in  length,  and  from  60  to  80  fj,  in  breadth.  Vas  deferens 
without  vesicula  seminalis  ;  cirrus  and  pouch  present.  Genital 
pore  situated  irregularly  on  the  lateral  borders.  Ovaries,  with 

two  unequal  transversely  elongated  lobes,  close  against  the  vitello- 
gene gland.  Vagina  without  setae  and  with  two  coils.  Uterus 

stem  with  a  V-shaped  course  posteriorly,  and  with  four  to  six 
distinct  coils  anteriorly.  Mature  uterus  very  compact,  with  a 
median  stem  and  numerous  long,  slender  dichotomous  branches. 
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Embryophore  oval,  35  to  41  /.t  long,  and  26  to  35  br
oad. 

Life-Cycle— Life-history  not  known. 

Taenia  (?)  confusa  Ward  1896., 

This  worm  has  so  far  only  been  found  in  Lincoln,  Nebraska,  U.S.A.
 

Morphology.— Length  about  ^  metres,  breadth  S  milhmet
res  scolex 

unknown.  Segments  much  longer  than  they  are  broad,  2  7  to  3  5  millime
tres 

Ion"  bv  r  S  to  5  millimetres  broad.  Genital  pore  irregularly  placed  behind
  the 

middle  of  the  lateral  border.  Testes  numerous,  vas  deferens  not  muc
h 

coiled  cirrus  pouch  thick-walled.  Cirrus  beset  with  little  hairs.  Recep
ta- 

culuni  seminis  globular  ;  ovary  small  and  double,  bean-shaped.  Vitellog
ene 

.riand  narrow  and  triangular  ;  shell  gland  globular.  Uterus,  when  mature, 

consists  of  a  median  trunk,  and  fourteen  .to  eighteen  short  dichotomous 

branches  on  each  side.  Embryophores  are  oval,  thick,  and  striated  (3  9  by 

30  //■)• 
Life-Cycle. — Nothing  is  known. 

Taenia  (?)  bremneri  Stephens  1907. 

This  worm  was  found  by  Dr.  Bremner  in  a  Fullani  woman  in 

Northern  Nigeria. 

Morphology. — The  head  is  not  known.  The  segments  examined 

measured,  on  an  average,  28-6  by  8-5  milhmetres,  but  ranged  from 

21  by  6  millimetres  to  32  by  29  millimetres  in  size.  The  central 

uterine  axis  has  twenty  -  two  to  twenty  -  four  ramified  lateral 

branches,  and  one  terminal  branch  with  four  to  five  ramifications. 

The  genital  pore  is  prominent,  and  lies  behind  the  middle  of  the 

segment.    Eggs  measure  on  an  average  38  by  30-4  /.t. 
Life-Cycle. — ^Nothing  is  loiown  at  present  about  the  life-history. 

Echinococcus  Rudolphi  1801. 

Synonym. — Acephalocystis  Laennec  1804. 
Species. — Echinococcus .  granulosus  Batsch  1786,  E.  multilocularis  Huber 

1896. 
Echinococcus  granulosus  Batsch  1786. 

Synonyms. — Tcenia  echinococcus  Zeder  1803,  Siebold  1853  ;  T.  nana  van 
Beneden  1861,  nec  Siebold  1853  ;  Echinococcifer  echinococcus  Weinland  1861. 

Hydatid  disease  appears  to  have  been  known  since  the  days  of  Hippo- 
crates. In  1684  Redi  suggested  that  the  cysts  were  animal  in  origin,  and  in 

1760-67  Pallas  clearly  showed  their  relationship  to  tapeworms  [TcBnia  hydati- 
gena). 

It  appears  doubtful  whether  there  are  two  species  of  worms  associated  with 
hydatid  disease,  but  the  appearance  of  the  larvae  and  the  geographical  dis- 

tribution tend  to  separate  the  genus  into  two  species. 
Echinococcus  granulosus  causes  the  cystic  form  of  hydatid  disease,  which 

is  found  most  markedly  in  Iceland  and  Australia,  but  also  exists  all  over 
Europe,  and  is  known  in  New  Zealand.  It  is  rare  in  India,  and  the  only 
case  we  have  seen  in  Ceylon  came  from  South  Africa,  where  it  occurs  ;  but 
Begbie  has  recently  described  another  case  in  Ceylon.  It  is  known  in  the 
Philippine  Islands,  and  is  not  uncommon  in  Egypt  and  Algeria.  The  mature 
worm,  which  is  very  small,  lives  in  the  small  bowel  of  the  dog,  the  jackal,  and 
the  wolf  in  large  numbers,  while  the  cysticercus  is  found  in  man,  sheep,  ox, 
and  pig. 

Morphology. — It  is  very  small,  only  2"5  to  5  to  6  millimetres  in  length  and 
is  composed  only  of  a  scolex  and  three  to  four  segments.    The  scolex  has  four 



S  lo  PARA SITIC  CA  USES  OF  DISEA SE—CESTOIDEA 

suckers  and  a  rostellum  armed  with  a  double  row  of  twenty-eight  to  fifty  hooks 
which  vary  in  size  the  larger  being  40  to  45  in  length,  and  the  smaller  30  to 3  8    m  length.    Ihe  genital  pores  alternate. 

The  testes  are  numerous,  the  vas  deferens  spirally  coiled,  the  vitellogenc gland  double,  the  shell,gland  round.    The  mature  uterus  has  only  lateral  pro- tuberances, no  true  branches,  and  the  eggs  may  form  heaps 
The  egg  is  globular,  30  to  36    in  diameter. 
Life-Cyole.— The  dog  infects  man  with  the  onchospheres,  usually  directly when  being  petted.  Infection  may,  however,  be  brought  about  by  contami- nated food. 

On  arrival  in  the  stomach,  the  onchosphere  escapes  from  its  embryophore 
and  bores  its  way  into  the  liver  or  some  other  organ.  Here  it  grows  and 
forms  a  cyst  with  a  thick  outer  cuticle,  inside  which  is  fluid  enclosed  by  a 'layer of  parenchyma,  the  endocyst,  composed  of  two  layers  of  cells.  The  irritation 
caused  by  the  growth  of  this  cyst  produces  a  connective-tissue  coat  formed 
by  the  organ  m  which  the  cyst  is  growing.  The  cyst  in  this  condition  is  called 
an  acephalQcyst  [Echinococcus  cysticus  sterilis),  and  is  often  found  in  cattle. 

The  next  stage  is  the  formation  of  the  brood  capsule.  The  inner  layer  of 
the  endocyst  grows  inwards,  forming  large  numbers  of  small  hollow  capsules 
(brood  capsules) ,  which  have  the  endocyst  externally  and  the  cuticle  internally. On  these  capsules  heads  develop.  The  cyst  now  forms  the  Echinococcus 
cysticus  fertilis,  found  in  domestic  animals. 

In  man,  however,  daughter-cysts  appear  between  the  strata  of  the  cuticle, 
into  which  cells  belonging  to  the  endocyst  have  found  their  way  and  formed 
cysts,  with  an  external  cuticular  and  an  internal  parenchymal  layer.  These 
cysts  may,  of  course,  bulge,  and  escape  externally  or  internally.  If  exter- 

nally, they  then  lie  between  the  capsule  and  the  mother-cyst  and  form  Echino- 
coccus hydatidosus  var.  exogenus,  or  if  internally,  they  fall  into  the  interior  of  the 

mother-cyst  and  form  Echinococcus  hydatidosus  var.  endogenus.  These  daughter- 
cysts  may  remain  sterile  or  produce  brood  capsules  and  heads.  Grand- 

daughter-cysts may  be  formed  in  the  same  way.  The  wall  of  the  mother-cyst 
may  disappear,  leaving  the  daughter-cysts  free. 

Of  all  these  varieties,  the  endogenous  cyst  is  the  most  common.  Jt  may 
reach  several  pounds  in  weight,  with  hundreds  of  daughter-cysts. 

It  is  believed  that  the  usual  cycle  of  life-history  takes  place  in  the  dog 
and  the  sheep.  Manson  suspects  the  jackal  in  India  as  a  spreader  of  the  disease 
to  man.  Stirling  and  Verco  lay  down  the  following  factors  as  necessary  for 
the  spread  of  the  disease  : — 

1.  Sufi&ciency  of  infected  dogs. 
2.  Domestic  herbivora,  especially  sheep,  as  intermediary  hosts. 
3.  Conditions  favourable  for  the  transmission  of  the  parasite  from  the  dog 

to  man. 
4.  Facility  of  access  to  dogs  of  infected  carcasses. 
Perhaps,  however,  the  egg  gains  access  to  the  human  body  through  con- 

taminated food  and  dust. 

Pathogenicity. — The  cysts  grow  but  slowly,  consequently  organs  adapt 
themselves  to  the  pressure,  so  that  the  symptoms  ma}'  be  wanting  and  depend 
entirely  upon  whether  the  organ  can  or  cannot  expand. 

If,  however,  fluid  escapes  from  a  cyst,  urticarial  eruptions,  or  even  rigors, 
with  local  pain  and  tenderness,  may  result. 

Prophylaxis. — Prophylaxis  must  be  on  the  lines  indicated  by  the  factors 
above  mentioned — viz.,  registration  of  dogs,  destruction  of  pariah  dogs,  non- 
feeding  of  dogs  with  raw  meat,  clean  kennels,  non-handling  of  dogs. 

Echinococcus  multilocularis  Leuckart  1863. 

Synonym. — Echinococcus  osteoklaster  Huber  1 896. 
This  is  the  parasite  which  causes  the  alveolar  or  multilocular  form  of 

hydatid  disease,  which  is  very  different  from  the  ordinary  form.  The  disease 
was  first  observed  by  Ruysch  in  1721,  and  was  generally  looked  upon  as  a 
colloid  cancer,  until  Virchow  in  1 856  showed  that  it  had  its  origin  in  a  worm, 
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Mangold  and  MuUer  consider  that  by  feeding  experiments  they  obtained  from 
it  a  Tmiia  different  from  E.  granulosus  in  the  hoolcs  and  the  distribution  of 
the  ova. 

Melnikow-Raswedenkow  gives  quite  a  different  life-history  for  this  parasite, 
which,  if  correct,  will  make  it  a  new  species.  Further,  there  is  the  support  of 
Stiles,  Stirling,  Verco,  and  others  for  the  differentiation  of  the  parasites  from 
one  another. 

This  form  of  hydatids  occurs  in  man,  sheep,  and  pigs,  but  principally  in 
large  cattle. 

The  geographical  distribution  is  interesting,  it  being  mostly  found  in  South 
Germany,  Switzerland,  the  Austrian  Alpine  region,  Russia,  and  East  Siberia, 
in  which  districts  it  occurs  in  large  cattle  and  man,  whereas  it  is  absent  from 
Iceland  and  Australia  and  European  districts  where  sheep  are  common  and 
where  the  other  form  is  frequently  met  with. 

Morphology. — Melnikow-Raswedenkow  says  that  the  cysts  are  composed 
of  parenchyma  internally  and  externally,  the  latter  being  in  direct  contact 
with  the  tissue  of  the  host,  and  producing,  it  is  said,  not  merely  scolices,  but 
immature  amoeboid  embryos,  which  spread  the  cyst  by  continuity,  or  may 
enter  the  blood-stream  and  form  metastases. 

An  amoeboid  embryo  develops  into  a  much-folded  chitinous  vesicle,  having 
parenchyma  both  internally  and  externally.  This  parenchyma  produces 
poisons  which  act  upon  the  laost.  The  cyst  is  looked  upon  as  the  homologue 
of  a  ripe  proglottis,  because  it  can  produce  living  embryos,  for  the  parenchyma 
can  form  scolices,  immature  embryos  without  a  capsule,  and  mature  ovoid 
embryos  enclosed  in  a  chitinous  capsule. 

The  scolices,  however,  are  frequently  destroyed  by  phagocytosis,  because 
they  are  situated  in  direct  contact  with  the  host's  tissues.  Hence  the  failure 
of  feeding  experiments,  as  the  scolices  arrive  in  the  intestine  damaged. 

The  result  of  this  development  is  to  produce  a  collection  of  cysts,  measuring 
from  OT  to  5  millimetres  in  diameter,  embedded  in  connective  tissue.  Dis- 

integration may  begin  in  the  centre  of  the  masses  of  the  cysts.  Whether  the 
TcBnicB  obtained  by  feeding  experiments  are  the  same  as  T.  echinococcus  or not  is  uncertain. 

Pathogenicity. — It  produces  a  primary  tumour  in  the  liver,  brain,  spleen, 
kidney,  or  adrenals,  with  metastases  in. different  parts  of  the  body.  The 
symptoms  produced  vary  with  the  region  affected,  but  eventually,  perhaps 
after  years,  lead  to  auEemia,  emaciation,  and  weakness,  which  cause  death. 
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CHAPTER  XXI 

NEMATHELMINTHES 

-Gordiacea-Acanthocephala-References.  osomiaae 

PHYLUM  II.  NEMATHELMINTHES. 

Metazoa,  worm-like  in  form,  tubular,  or  filiform,  unseemented  but covered  with  a  cuticle  which  may  be  ringed.  WithoutTpSaEes 

Slv  w^thTn bristles^ooks,  Vpm^,  or,  rll^^suck^^^^^^ 
svstlm  I^fj'^hff^''^^'^ .^^^^^  vascular 

absent:  of  .  c?  ^^^P^^^^ory  organs.  With  an  almost  complete absence  of  ciha.  Sexes  are  separate.  Usually  parasitic  throuph 
some  part  of  the  Hfe-cycle,  in  which  the  larv^  dLdop  in  a  differed 
host  or  organ  from  that  occupied  by  the  adult.  The^larvs  maTbe free  and  the  adult  parasitic,  or  vice  versa.  ^ 

^^/T'^^^  Nemathelminthes  are  extremely  important  to  the student  of  tropical^  medicme,  for  they  include  some  of  the  most potent  agents  of  disease-^.g.,  Agchylostoma  duodenale  and  the Bilamdce  Recent  researches  have  shown  that,  no  matter  how 
conimon  the  worm  may  appear  to  be,  it  is  advisable  to  carefuUv study  It,  as  It  has  been  found  that  several  species  and  genera have  been  mcluded  in  an  old  species  which  was  thought  to  be 
BO  weU  known  that  nothing  new  could  be  discovered  concerning 
it— ^•g'-,  Ascans,  m  examming  specimens  of  which  Leiper  has separated  two  new  genera. 

Classification.— The  Nemathelminthes  can  be  divided  into  two classes  : — 

Class  I. —Anterior  end  not  provided  with  an  armed  proboscis  ■ mtestme  present  either  complete  or  in  part  rudimentary. This  class  includes  two  orders 
Order  I.  Nematoda. 

Order  IL  Gordiacea. 
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NEMATODA  SiS 

Class  II.-Anterior  end  provided  
with  an  armed  proboscis  ; 

intesiine  absent.     ̂ ^^^^  Acanthocepliala. 

CLASS  I. 

ORDER  I.  NEMATODA. 

Nemathelminthes  with  white  filiform  bod
ies,  with  usually  a  com-  . 

nlete  ahmentary  canal  in  the  adults,  b
ut  sometmies  this  may  be 

represen  ed  by  only  an  oesophagus  a
nd  a  rudniientary  mtestme  ; 

Sh  paSu^  on  the  head.  The' male  w
ith  one  testis,  a  strongly 

J^curved^  posterior  extremity,  and  usual
ly  spicules.  The  female 

wTth  a  vulva  distinct  from  the  anus,  except  in  th
e  Cloacm^  _ 

Morphology.-The  Nematoda  are  paras
itic,  as  a  rule,  but  minute 

forms  can  be  met  with  in  moist  soil  all  ove
r  the  world.  The  body 

is  enclosed  in  a  thick,  transparent,  smooth,
  or  ringed  cuticle,  which 

may  form  hooks,  spines,  or  lateral  fins. 
 .  , 

Under  the  cuticle  comes  a  syncytium  called  t
he  epidermis,  under 

which  is  the  pecuhar  muscular  layer  cut  into 
 four  quadrants  by 

thickenings  of  the  epidermis,  which  project  i
nwards,  surrounding 

dorsaUy  and  ventraUy  a  nerve  cord,  and  lateraUy 
 an  excretory  canal 

Under  the  skin  comes  the  large  undivided  body  cavi
ty  which  is  not 

of  the  nature  of  a  true  ccelom,  as  it  is  not  between
  the  two  layers 

of  the  mesoblast,  but  between  mesoblast  externally 
 and  hypoblast 

internally,  and  contains  a  fluid  which  may  represent  the  h
smolymph 

fluids  of  higher  animals.  .   .    ̂   ̂-u       a.   ■  ̂  

The  digestive  system  consists  of  a  mouth  situated 
 at  the  anterior 

end  and  surrounded  by  two  to  six  lips,  which  opens  into
  a  thick 

muscular  suctorial  oesophagus  Hned  with  chitm,  the  posterio
r  part 

of  which  may  be  swollen  into  a  bulb  and  armed  with  teeth
. 

The  oesophagus  opens  into  the  intestine,  which  is  a 
 flattened 

tube  leading  to  the  short  rectum,  which  ends  in  the  anus. 

The  excretory  system  consists  of  two  tubes  lying  in  the  latera
l 

hne,  and  uniting  anteriorly  to  open  in  a  pore  situated  in  the 
 mid- 

ventral  fine  just  behind  the  mouth.  . 

The  nervous  system  consists  of  a  circumcesophageal  ring,  with  six 

anterior  and  six  posterior  nerve  trunks. 

The  sexes  are  separate.  The  male  reproductive  organs  consist 

of  one  tube  divisible  into  testes,  vas  deferens,  vesicula  seminahs, 

and  ductus  ejaculatorius,  which  opens  on  the  ventral  surface  of  the 

rectum  close  to  the  anus,  while  the  posterior  end  of  the  body  is 

modified  for  sexual  purpose  with  spines  and  papilla.  The  female 

reproductive  organs  consist  of  two  much-coiled  tubes  divisible  into 

ovary,  oviduct,  and  uterus,  which  join  together  to  form  the  simple 

vagina,  which  opens  about  the  middle  of  the  body  in  the  mid- ventral 
line,  or  just  in  front  of  the  anus. 

Biology. — They  appear  to  five  upon  the  juices  of  the  part  of  the 

body  in  which  they  are  found.    GeneraUy  this  is  the  intestine,  the 
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contents  of  which  supply  them  with  ample  food.  But  some  of  them are  capable  of  entering  the  vilh  of  the  intestine. 
Life-History— Sometimes  the  life-history  is  fairly  simple  or  is supposed  to  be  so,  for  it  is  possible  that  we  are  not  well  acquainted 

with  details.  
^ 

_  Other  life-histories  are  most  comphcated,  and  must  be  dealt  with m  detail. 

Pathogenicity— Some  of  the  worms  are  markedly  pathogenic while  others  usually  produce  but  slight  effects. 
Classincation.— The  Nematoda  are  classified  into— The  Non- 

bursata,  comprising  the  famihes  :  (i)  Enophdge,  (2)  AnguiUuhdai. 
(3)  Angiostomidce,  (4)  Gnathostomidae,  (5)  Physalopteridse,  (6)  Fila- 
nidas,  (7)  Dracuncuhdje,  (8)  Mermithid^e,  (9)  Ascarid^,  and  (10) Oxyuridas  ;  and  the  Bursata,  which  are  subdivided  into  the  Stron- 
gyles,  comprising  the  famihes  (11)  Strongyhdae,  (12)  Metastrongy- 
hdce,  (13)  Irichostrongyhdas,  (14)  Agchylostomidce,  and  the  Pseudo- 
strongyles,  comprising  the  famihes  (15)  Eustrongyhdae,  (16)  Trichi- nelhdae,  and  (17)  Trichosomidse. 

The  Enoplidas  are  free-hving,  and  do  not  concern  us. 
The  foUowing  table  gives  the  parasites  known  in  man,  excluding a  number  of  doubtful  Filariidae  : — 

Division.  Family. 

'  AnguillulidsE 

Genus. 

!  Anguillula 

I  Angnillulina 

]  Rhabditis I^Leptodera 
Strongyloides 
Gnatliostoma 

Physalopteridse  . .  Physaloptera 

/  Filaria 

Angiostomidffi 
Gnathostomidse 

J  Filariidas 

DracunculidsE 

Ascarida; 

OxyuridcB 

(Microfilaria) 

(Agamofilaria) 

Acanthocheilonema 
Dirofilaria Loa 

Hamularia 

^Onchocerca Dracunculus 

'Ascaris    . . 

Toxascaris 
Belascaris 

Lagcchei'lascaris 
Oxyuri.s 

9- 

ID. 

II. 

/I2. 

1  13- 
ri4. 

I  15- 

I  16. 

18. 
19. 
20. 

21. 22. 

23- 24. 

25- 26. 
27. 

28. 29. 

Species A.  aceti. 

A.  putrefaciens. R.  niellyi. 

L.  pellio. S.  intestinalis. 

G.  spinigerum. 
P.  caucasica. 
P.  mordens. 
F.  bancrofti. 
F.  demarquayi. 

F.  taniguchi. 

(M.)  powelli. 
(M.)  philippinensis. 
(Agm.)  conjunctiva;. 
(Agm.)  labiaUs. 
(Agm.)  ocuH. 
(Agm.)  georgiana. 
A.  perstans. 
D.  magalhaesi. 
L.  loa. 
H.  equi. 
O.  volvulus. 
D.  medinensis. 
A.  lumbricoides. 
A.  maritima. 
A.  texana. 
T.  canis. 
B.  mystax. 
L.  minor. 
O.  yermicularis. 
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Strongylidae 

ANGUILLULA 

/Triodontophorus 
^  CEsophagostomum 

C/5 

Metastrongylidse 

Trichostrongyliclae 

Agchylostomidas 

to  V 

j  Eustrongylidaj 
!  Trichinellidae 
Trichosomidse 

Metastrongylus  .  . 

{Nem
atod

irus
 

Hffi
monc

hus 

Trich
ostro

ngylu
s 

r  Agchylostoma  . 

\  Necator"  .  . 
Dioctophyme 
Tricliinella 
Trichuris 

NON-BURSATA. 

31- 

(32. 

\33- 

34. 
35- 

36. 
f37- 

38. 
l39- 

40. 

41. 
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T.  deminutus. 
CE.  brumpti. 

CE.  stephanostomum 
var.  Ihoinasi. 

M.  apri. 

N.  gibsoni. 
H.  contortus. 
T.  colubriformis. 

T.  probolurus. T.  vitrinus. 

Ag.  duodenale. N.  americanus. 

42.  D.  renale. 

43.  T.  spiralis. 
44.  T.  trichiura. 

Family  2.  Anguillulid^. 

Very  smaU  Nematoda,  mostly  fre
e-living,  rarely  parasitiC;  with 

an  ora^  cavity  armed  with  a  tooth  or  spme,  an
d  cBsophagus^^t^ 

a  rinnble  dilatation.    Male  with  tw
o  spicules,  and  sometimes  a 

L?sa  c^puttrif  Fema^^  with  a
  pointed  tail,  and  a  vulva  situat

ed 

'"GeLTa?-\x)  ̂^^^^^^^       (2)  AnsuiUuHna,  (3)  RhaU
Uis,  (4)  Lep- 

Anguillula  Ehrenberg  1826. 

Anguillulidae  with  small  mouth,  oesoph
agus  with  two  dilatations  of  which 

uterus  asymmetrical. 

Anguillula  aeeti  Miiller  1783. 

Anguillula  aceti  is  the  common  vinegar  eel  which  "^^l^^^^'^l  ̂ ^^^^^^ 
reported  as  occurring  in  the  human  bladder,  

but  the  method  of  infection 

™Morphology.-Cuticle  not  striated,  body,  cylindrica^  tapering  ̂ ^  U^^^^^^^^^ 
the  anterior,  but  considerably  to  the  posterior  end.    ̂ '^^f  ̂  J°  f Two 

long  and  24  to  40  M  broad,  with  two  pre-anal  and  one  
post-anal  papillee.     i  wo 

equal  spicules  38    long.    Female,  2-4  milhmetres  
long  and  40  to  72  M  t^roaa. 

Vulva  near  the  equator.    Embryos  222  by  12  ̂i. 

Pathogenicity. — Nil. 

Anguillulina  Gervais  and  van  Beneden  1859. 

Synonym. — Tylenchus  Bastian  1864.  •  ht  ,    1  ,„;+iTr.nf 

AnguilluUdee  possessing  a  spine  on  the  oral  cavity.  
Male  bursa  without 

papilla  ;  uterus  asymmetrical. 

Species. — AnguilluHna  putrefaciens  Kuhn  1879. 

Anguillulina  putrefaciens  Kuhn  1879. 

Synonyms.— ry/ewc/jMS  putrefaciens  Kiihn  1879.  Trichina
  contorta  Botkin 188^ 

This  small  nematode  lives  in  onions,  and  it  or  other  varieties  "la
y  at  times 

find  access  to  the  stomach  with  the  food,  and  be  rejected  by  vomiti
ng,  as 

reported  by  Botkin  in  1883. 



^^^^^^TIC  CAUSES  OF  DISEASE-MEMATHELMIMTHES  . 
Rhabditis  Dujardin  1845. 

DifcTs-ii'^^ff  "°  ̂'^^^     the  oral  cavity  with  accessorv 
pieces_to  the  two  male  spicules,  and  without  lateral'ridges  ̂  

Rhabditis  nieliyi  Blanchard  1885. 
^nonym—Leptodera  nieliyi  Blanchard  i88'^ 

wa2!SSiS^
^- ^^^^ 

intestine^  and  so  pLseS  to  th?'5--''°'  ̂ l"-'"'  "°°<' 

l^it  ̂u^^  S:cLTh?Cw-^t^olfe?^ 

Leptodera  Dujardin  1845. 

prolonged  laratng^i'yZeM?^^^^^^^  ^'"^'^ 
Leptodera  pellio  Schneider  1866. 

^^Synonyms.-P./o^..a  pellio  Schneider  1866,  Rhabditis  genitalis  Scheiber 
Leptodera  pellio  is  merely  an  occasional  parasite  in  man.    Infection  ari-^pc; 

S3,«=rLisf-S^^:-^^ 

littTe^  wSS^^^^^  ,--4^,  Ponmces  ̂ om  .Mc.  the 
S  a  mousf "^'^  '"^""^  experimentally  that  they^will  liZTtl^^tsZl 

Morphology.— Male,  o-8  to  1-05  millimetres  in  length,  with  a  bursa  supported 

1^  ̂   I"  ̂'^Sti^-    Female,  0-9  to  1-3,  millimetres  in  length  w  th  a  vulvf shghtly  posterior  to  the  middle  of  the  body  ^ Pathogenicity.— Nil. 

Family  3.  Angiostomid^. 

Nematoda  characterized  by  heterogony,  each  species  having  a 

form  rhabdite  form  and  a  parasitic  hermaphrodite  filarial 



STRONGYLOIDES 
5^9 

Strongyloides  Grassi  1879. 

Synonm^.-PseudorhahdUis  
Perroncito  1881,  Rhahdonema 

 Leuc- 

^  Thf  ntrasitic  form  has  an  unarmed  mouth,  lon
g^cyli^^^':j,^,^] 

Soubk  dilatation,  in  the  hinder  pa
rt  of  which  are  small  teeth.  The

 

male  spicules  are  of  equal  size.
 

Strongyloides  stercoralis  Bavay  1877. 

Svnonvms.— ^lwg«M^?  intestinalis  d  
stercoralis  Bavay  1877, Le5?)/o- 

dTiSnalis  et  stercoralis  Cobbol
d,  Pseudorhahd^t^s  stercorahs 

Perroncito    1881,  Rhahdonema  stro
ngyloides 

Leuckart.1883,  R-  intesiinale  Blanc
hard  1886. 

•  History.— This  httle  worm,  which  is  not
 

uncommonly  met  with  in  faces,  ̂ yas  first 

described  in  1876  by  Normand  m  th
e  faeces 

and  the  intestine  of  French  soldiers  ju
st 

returned  to  Toulon  from  Cochin  China. 

At  first  it  was  thought  that  there  were  two 

species— one  in  the  faeces  [Anguillula  stercorah
s) 

and  the  other  in  the  bowel  [A.  intestinalis
)— 

but  Leuckart  showed  that  they  were  but 

succeeding  generations  of  one  hfe-cycle.
  It 

is  found  in  Europe,  Africa,  India,  Ceylon, 

Indo-China,  China,  the  Philippines,  Oceania, 

the  United  States,  the  West  Indies,  and  Brazil. 

The  fully-developed  worm  is  found  in  the 

duodenum  and  jejunum,  into  the  mucosa  of 

which  it  has  bored  its  way  deeply. 

Morphology.— The  parasitic  adult  worm  is  very 

small— 2-2  millimetres  long  and  34  M  broad— with  a 

finely  striated  cuticle,  and  a  mouth  surrounded  by 
four  hps,  leading  into  a  cyUndrical  oesophagus,  equal  .  ^   .  ̂ ,  ̂ ■ 

in  length  to  one-quarter  of  the  whole  body.  The  anus  is  lust  in  front  of  the  tip 

of  the  tail  Inside  this  parasite  can  be  seen  elhpsoidal  eggs.  ihe  sex  ot 

this  parasite  is  doubtful.  Is  it  a  hermaphrodite,  in  which  the  niale  organs, 

after  serving  their  purpose,  have  degenerated,  or  is  it  a  parthenogenetic 

female  '  At  present  these  questions  cannot  be  answered  dehmtely.  Most 

probably  it  is  a  hermaphrodite.  The  eggs  measure  50  to  58  /x  in  length  by 

30  to  34  IX  in  breadth,  and  are  arranged  in  strings  surrounded  by  a  dehcate 

tubular  structure.    They  occur  in  the  fffices  only  during  attacks  of  diarrhoea. 

Life-History.— The  eggs  are  oviposited  into  the  mucosa  of  the 

host's  intestine,  and  the  embryos  hatch  and  find  their  way  into 

the  lumen,  and  are  evacuated  with  the  faeces.  On  reaching  water 

these  embryos  grow  into  adult  male  and  female  forms,  which  con- 

jugate, and  then  the  female  lays  eggs.  The  eggs  produce  free-Hvmg 

rhabditiform  embryos,  which  moult  and  turn  into  filariform  em- 

bryos, which  have  been  shown  by  Mozocchi  and  van  Durne  to 

Fig.  194. — Rhabditi- form Embryo  of 

Strongyloides  in- 
testinalis Bavay 

AS  FOUND  IN  Human 
FiECES. 

(After  Looss.) 
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penetrate  the  skin,  not  through  the  hair-foUicles,  but  through  the horny  layer    to  the  rete  Malpighii,  and  so  into  thecorium.  The  ex periments  of  Fulleborn  and  V.  Schilhng-Torgau  in  infecting  tracheo- 

with'Srv^^of^V  the  CBSophagus  'cut  and  fixed  t^o  the  skin with  arvc-e  oi  Strongylo^des  stercoralis  Bavay  1877  have  shown 
^t\l^\  "^^P?^-t^"t  ™^te  is  from  the  skin  to  the  lungs  and  so 
route  In''''  ̂   oesophagus  to  the  bowels,  while  a  less  important route  from  the  skm  via  the  blood-stream  directly  to  the  bolel  can also  take  place the  life-history  of  Agchylostoma  dmdenZ p.  556).  On  arrival  in  the  intestine  they  burrow  into  Lieberkiihn's follicles,  and  begin  to  lay  their  eggs. 

c.t^.frw";f  ̂ '"^i^-  P^'^'^^^  generally  believed  to  cause  a 

pathogenic  i^testme.  though  many  believe  it  to  be  non- Family  4.  Gnathostomid^. 

^  Nematoda,  with  the  whole  or  only  the  anterior  part  of  the  body covered  with  mmute  ramified  spines.    They  five  in  the  stomachs ol  vertebrates,  especially  mammals. 
One  genus  :  Gnathostoma  Owen  1836. 

Gnathostoma.  Owen  1836. 

Synonym. — Cheiracanthus  Diesing  1839. 
With  the  characters  of  the  family. 
The  genus  comprises  only  intestinal  parasites,  of  which  nine 

species  are  known  in  man,  alligators,  cats,  tigers,  pigs,  etc. 

Gnathostoma  spinigerum  Owen  1836. 

_Synonyms.~C heiracanthits  siamensis  Levinsen  1889,  Gnathostoma stamense  Levinsen  1889,  G-  robustum  Diesing  1839. 
Remarks.— Only  two  specimens  are  known,  one  a  female,  which 

was  obtained  by  Deuntzer  from  a  young  Siamese  woman  in  whose 
breast  a  hard  painful  swelling  had  formed,  accompanied  with  shght 
fever,  and  another  a  male  described  by  Leiper.  Nodules  the  size 
of  beans  appeared  in  the  skin,  from  one  of  which  the  worms  were 
extracted.  Two  other  similar  cases  have  recently  been  reported. 
Leiper  has  recently  compared  a  male  specimen  from  man  with  the 
type  specimen  of  G.  spinigerum  of  the  tiger,  and  declares  them  to  be identical. 

Morphology— Ma/e.—io-s  5  millimetres  long  by  o-6  millimetre  broad,  ̂ vith 
the  antenor  half  of  the  body  quite  straight  and  terminating  in  a  globular sweUing,  which  carries  two  large  fleshy  lips  which  guard  the  mouth.  Neck 
only  0-3  millimetre  m  diameter.  In  front  of  the  neck  the  cuticle  is  provided with  eight  transversed  rows  of  cliitinous  hooks  with  their  points  directed 
backwards.  Behind  the  neck  the  cuticle  has  many  cuticular  lamins,  but the  posterior  half  of  the  body  is  without  armature. 
The  mouth  is  simple,  without  a  vestibule.  The  paired  labial  glands  open 

on  the  hps  already  mentioned.  The  oesophagus  is  2-4  milhmetres  long  and 
very  muscular,  and  opens  into  the  chyle  intestine,  which,  being  uniformly 
0-25  millimetre  broad,  is  with  difficulty  separated  from  the  rectum,  which leads  to  the  cloaca. 
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There  are  two  pre-anal  and  two  post-anal  large  nipple-like  genital  papillae 
around  the  cloaca,  and  though  the  cuticle  is  folded  there  is  no  bursal  forma- 

tion;  but  there  are  two  unequal  spicules,  i*i  millimetres  and  0-4  millimetre 
long-    There  is  a  distinct  muscular  ejaculatory  duct,  1-5  milhmetres  long. 

Female. — Nine  millimetres  long  by  i  millimetre  broad,  with  eight  rows  of 
bristles  around  the  head,  and  spines  covering  the  anterior  third  of  the  body. 
Each  spine  ramifies  into  three  points,  of  which  the  middle  is  the  longest. 
The  anterior  end  was  narrow,  and  the  mouth  appeared  to  be  bordered  by 
two  hps.  The  posterior  end  had  a  three-lobed  prominence,  at  the  base  of 
which  the  anus  opened. 

Habitat. — Subcutaneous  tumours  in  man  in  Siam.  Allied  species 
live  in  the  stomach  of  pigs  and  oxen.  The  species  is  said  to  occur 
in  the  pariah  dogs  of  Calcutta,  and  another  species  in  the  large 
intestine  of  monkeys  in  French  Guiana. 

Pathogenicity. — This  is  the  only  species  of  Gnathostoma  which  is 
known  to  wander  into  the  connective  tissue  and  to  form  subcu- 

taneous tumours.  The  other  species  live  in  the  stomach  of  animals, 
causing  fibrous  thickenings. 

Family  5.  Physalopterid^. 

Physaloptera  Rudolphi  1819. 

Physalopteridse  possessing  mouth  with  usually  two  lips,  each  with 
papillae  and  teeth.  Posterior  end  of  the  male  lancet-shaped,  owing 
to  a  widening  of  the  cuticle.  Bursa  bladder-shaped,  with  four  parts 
of  pedunculated  external  papillae  and  a  number  of  sessile  internal 
papilla  and  unequal  spicules.  Female  with  two  ovaries  ;  vulva 
situated  anteriorly. 

Physaloptera  caucasica  von  Linstow  1902. 

This  has  only  been  found  once  by  Menetries  in  the  alimentary  canal  of man  in  the  Caucasus. 

Male  1-42  millimetres  long  by  0-71  milhmetre  broad.  Female  27  millimetres long  by  1-14  millimetres  broad.    Eggs  57  by  39  ̂ . 

Physaloptera  mordens  Leiper  1907. 

Leiper  has  recently  described  a  number  of  cases  of  infection  with 
Physaloptera  in  natives  of  tropical  Africa,  which  differed  from 
P.  caucastca  not  only  in  size  but  in  the  characters  of  the  caudal extremity  of  the  male. 

Family  6.  Filariid^  Braun  1895. 

Synonyms.— Fz7flnWea  Carus  1863,  Filariadea  Leuckart  1876 
i'liandce  Cobbold,  Filarides  Assenova  1899,  ' Long  filiform  nematodes  with  uniform  diameter,  and  a  straight 
Mnntrr^  '  r'^^  ̂'^'^  latero-median  and  four  submedian  papilla. 
Mouth  termmal,  with  two  hps,  and  occasionally  a  more  or  less  dis- 

SecUnfo'tT  ̂ O^^^Phagus  slender,  elongated,  and  may  be nreSn?     .  portions,  but  has  no  posterior  bulb.  Mid-gut 
present,  rectum  present,  anus  subterminal.  ^ 

iaies  with  one  or  two  unequal  spicules  and  a  spirally  recurved 
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tail,  provided  with  papillae,  and  in  some  cases  with  lateral  alse. 
Females  larger  than  the  males,  with  or  without  a  vulva  in  the 
gravid  worms,  which,  when  present,  is  situate  anteriorly.  Uterus 
usually  double,  All  species  parasitic  and  ovoviviparous,  with  a 
change  of  host  in  at  least  certain  species. 

Type  Genus.^ — Filaria. 
The  genus  Filaria  was  created  by  Miiller  in  1787,  unfortunately 

without  naming  a  particular  type,  which  Stiles  suggests  should 
be  Filaria  martis  Gmelin  1790  {F .  perforans).  This  is  found  in 

Mustela  maries  L.,  the  pine-marten  of  Europe,  and  was  one  of  the 
parasites  originally  described  by  Miiller.  This  parasite  requires  to 
be  restudied  before  definite  characters  can  be  given  for  the  genus. 

The  subfamilies  are  Filariince  and  Onchocercince. 

Subfamily  Filariin^  Stiles  1907. 

Filaria  Miiller  1787. 

Definition. — ^This  is  doubtful.  Filariidae  with  long  slender  fili- 
form bodies,  anterior  extremity  attenuated,  obtuse  ;  posterior  very 

attenuated,  more  so  than  the  head.  Cuticle  without  transverse 

striation,  and  without  bosses.  Male  shorter  than  the  female,  with 

spirally  bent  tail  provided  with  lateral  cuticular  alse,  pre-  and  post- 
anal papillae,  and  unequal  spicules.  Females  longer  than  males, 

with  vulva  situate  anteriorly  near  the  mouth. 

Synonyms, — Fileraria  Rudolphi  1809,  Filaire  Lee  1840,  and  some 

misprints. 

Type. — F.  martis  Gmehn  1790. 

Species. — F.  bancrofti  Cobbold  1877,  F.  demarquayi  Manson  1895, 
and  F.  taniguchi  Penel  1905. 

Two  years  ago  the  genus  Filaria  contained  a  large  number  of 

subgenera  with  species  parasitic  in  man,  but  the  following  genera 

have  definitely  been  separated  from  Filaria  ;  Acanihocheilonema, 

Dirofilaria,  Dracunculus,  Onchocerca,  and  Hamularia.  At  the  present 

time  there  are  only  three  species  known  to  be  human  parasites, 

which  are  referred  to  the  genus  Filaria — viz.,  F.  bancrofti  Cobbold 

1877,  F.  demarquayi  Manson  1895,  and  F.  taniguchi  Penel  1905, 

in  addition  to  the  embryonic  forms  included  in  the  collective  group 

[Microfilaria]  and  the  immature  forms  in  the  collective  
group 

{Agamofilaria).  There  are,  however,  a  number  of  sp
urious  or 

doubtful  forms  scattered  throughout  medical  literature  an
d  de- 

scribed as  human  parasites  which  must  be  elimmated  from  the 

genus,  and  these  are  : — 

I  Filaria  (?)  hominis  oris  Leidy  1850 —This  probably  belongs 
 to  the- 

Mermithidce,  and  may  have  been  a  mermis  accidentally  taken  into  the 
 cluia  s 

mouth  while  eating,  say,  an  apple,  because  it  had  an  obt
use  postenor 

extremity  with  a  recurved  hook.  •    ̂ ,    •  7  ̂      +       ->-7n  tn 

2.  Filaria  (?)  gigas  Prout  1902.— Two  embryonic  iilanal 
 structures  220  to 

Uo  M  by  8  to  12     found  with  rounded  head  and  tapering  ta
il  ending  bluntly 

no  sheJth  ;  stained  readily  with  fuchsin.    Low  thinks  that
  these  might  be 

contaminations-^.^.,  insect  hairs ;  Looss  thinks  that  the
y  may  be  cast 
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|j    skins,  and  as  Stiles  has  also  adopted  this  view,  the  parasite  may  perhaps  be 
:     eliminated.    Recently  Leiper  has  considered  it  to  be  a  stained  fungoid 

growth. 
3.  Nemaioieleuni  irachcale  Cobbold  1864. 
The  following  can  certainly  be  eliminated  : — 
4.  Filaria  (?)  restiformis  Leidy  1880,  as  this  is  Agamomeris  restiformis, 

\    and  belongs  to  the  Mermithidas. 
5.  Filaria  (?)  cystica  is  not  a  parasite  of  vertebrates  ;  it  is  Oxyuris  vermicu- 

laris. 
6.  Filaria  (?)  niellyi  is  Rhabditis  niellyi. 
7.  Filaria  (?)  zebra  Mon  Grand  1852  is  said  to  be  a  fibrinous  clot,  and 

therefore  a  species  fictitia. 
The  following  may  have  to  be  eliminated  : — 
8.  Filaria  (?)  kilimareB  Kolb  1898. — These  consist  of  several  female  speci- 

mens once  found  free  in  the  abdominal  cavity  of  a  fallen  Kitu  warrior.  Oral 
papillae  are  said  to  have  been  like  Dracunculus  medinensis. 

They  were  10  to  20  centimetres  in  length,  and  0-5  to  i  millimetre  in  diameter, 
white,  and  resembled  Gordius  aquaticus  in  general  appearance. 

With  these  Kolb  classified  free-living  worms,  and  therefore  doubts  are  held 
as  to  the  exact  zoological  determinations  of  the  species  recorded. 

9.  Filaria  (?)  romanorum  orientalis  Sarcani  1888. — Observed  in  the  blood  of 
a  Roumanian  woman  ;  i  millimetre  long  by  0-3  millimetre  broad,  with  intestine 
and  generative  apparatus  developed  ;  believed  by  some  to  be  an  adult  thread- 
worm. 

The  uncertain  species  are  : — 
1.  Filaria  Species  (?)  Cholodkowsky  1896. — Found  in  wliitlow-like  tumours 

on  the  fingers  of  peasants  in  the  Twer  Government. 
2.  Filaria  Species  (?)  Prout  1902. 
3.  There  was  a  parasite  called  Spiroptera  hominis  Rudolphi  18 19,  which 

appears  to  have  been  spurious,  being  really  Filaria  communis,  of  which  Filaria 
piscium  is  a  synonym. 

Filaria  bancrofti  Cobbold  1877. 

Synonyms. — Trichina  cystica  Salisbury  1868,  nec  Rudolphi  1819  ; 
F.  sanguinis  hominis  Lewis  1872,  F.  sanguinis  hominis  cegyptiaca 
Sonsino_i874,  F.  dermatemica  da  Silva  Araiyo  1875,  F.  wuchereri  da 
Silva  Lima  1877,  F.  sanguinis  hominum  Hall  1885,  F.  sanguinis 
hominum  nocturna  Manson  1891,  F.  nocturna  Manson  1891. 

History. — ^The  Microfilaria  was  discovered  in  Paris  by  Demarquay 
in  August,  1863,  in  the  chylocele  fluid  of  a  patient  from  Havana. 
In  1866  Wucherer  found  it  in  Brazil  in  the  urine  of  patients  suffering 
from  chyluria.  In  1872  Lewis  made  the  important  observation 
tnat  Its  true  anatomical  habitat  is  the  blood.  Bancroft  in  1876 
discovered  the  adult  female  form  ;  Borne,  in  1888,  discovered  the 
adult  male.  In  1899  Manson  discovered  that  the  Microfilarice  on 
disappearing  from  the  peripheral  circulation,  resorted  to  the  lunes 
dunng  the  day-time.  The  parasite  is  spread  by  mosquitoes  as 
t7ZT^  by  ̂ Manson  in  1878,  who  thought  that  Z  pUar!^ 
escaped  from  their  insect  hosts  into  water,  and  reached  man  by 
inn.  TTa^\-  Bancroft  conjectured  that  Filarice  might  be 

mo  ^^"W^-^,  ̂ b.out  this  time  sent  infected 

rveSt'l      t^M'°''  Bancroft's   material  was 
Zt  thTkl.  '^eq^est,   by  Low,  who  discovered 
tnat  the  FtlartcB  migrate  to  the  mouth-parts  of  their  insect 

I 
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hosts  after  a  period  of  growth  within  the  musculature.  A  h
ttle 

later  independently,  James  made  the  same  discovery  in  In
dia.  In 

the  meantime  Grassi  and  Noe  investigated  the  hfe-history  o
f  a 

corresponding  Filaria  of  the  dog  {D.  immitis),  and  demo
nstrated 

that  it  undergoes  a  similar  development  also  in  mosquitoes,  choos
ing, 

however  the  Malpighian  tubes  instead  of  the  thoracic  
muscles  as 

the  seat  of  their  development.  Moreover,  Grassi  and  No
e  were 

successful  in  inoculating  normal  dogs  by  means  of  mosquito
es  fed 

on  infected  dogs.  Flilleborn  has  most  carefully  re
studied  the 

subject,  as  has  Bahr,  whose  work  on  the  Filanasis  of  Fij
i  is  of  great 

value.  ,  .,.  1  • 

Morphology— Genera/  Characters.— The  worms
  are  whitish  in 

colour,  long  and  filiform,  with  a  smooth  cuticl
e,  and  a  globular 

head  terminating  in  a  simple,  circular,  unarmed
,  hpless  mouth. 

The  tail  is  rounded.  ,       ,    r      i        i  ̂.i. 

Sexual  Characters.— The  male  is  smaller  than  th
e  female,  arid  the 

only  complete  specimen  measured  38-6  milh
 metres  m  length  and 

0-12  millimetre  in  thickness.  In  the  dead  worm
  the  tail  is  very 

much  incurved,  but  may  be  straight  durmg  hfe  ̂^^o^^^J^g^^^JJ^^^^: 

land.  The  anus,  which  is  0-13  milhme  r
e  from  the  postenor 

extremity,  is  guarded  by  two  projecting  
hps.  The  anal  papillae 

are  nS:  easily  defined,  but  are  said  to  consis
t  of  three  pairs  of  pre- 

anal  and  three  of  post- anal  papiUee. 

There  are  two  unequal  curved  retractil
e  spicules    The  larger 

measures  0-6  millimetre  and  the  smaller  0-2
  mi  In^e  re  ̂   length 

Thev  consist  of  a  basal  portion,  which  
is  broad,  rigid,  and  chiti 

nouJ  measuring  0-17  millimetre  in 
 the  larger  and  0-12  millimetre 

L  the  smaller  ̂spicule,  and-  a  long,  
thin,  colourless,  cyhndncal, 

slightly  undulating  terminal  portion.  +>,;pVpr 

The  female  while  more  or  less  transpa
rent,  is  longer  and  thicker 

thafthe  male,  and  measuring  76  to  
100  miUimetres  m  length,  ̂ vlth 

^  The  mfuth  r  s^tu""he  anterior  extremity,  b
eing  8  .in 

dia'i'eVrand  leading  into  an  CBSophagus  wl^-s  insen^^^^^^^ 

into  the  intestine.    This  terminates  
m  the  anus,  situated  0  2«  mini 

mptre  from  the  incurved  posterior  end.  
. 

The  vulva  situate  1-2  miUimetres  
from  the  anterior  extremity 

eggs  and  embryos  in  various  s
tages  of  development. 

Cobb's  formula  is  : — 

-0-36,  3-64  (?)^i:22^99:5_ 

^i457^^3777?y.  0-254,  o-i47 

The  nuxnerator  indicates  lengths  from  the  ̂nteri^^^^ 

of   oesophagus;    {2)    ̂ erve  nng ;    (3)  postem^^^^ 
(4)  vulva  in  females  or  ̂ ^^dle  m  ma  es  J^^)  anus     i       .measurements  arc 
sents  transverse  measurements  at  

the  same  levels, 

expressed  as  percentages  of  the  total  
length. 
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Life-History— The  males  and  females  may  be  found  coiled  to- 

gether in  the  lymphatics  of  the  scrotum,  the  arm,  the  leg,  hydro- 
celes of  the  cord,  epididymis,  or  testicle,  and  more  rarely  in  those 

of  the  pelvis  and  abdomen.  The  males  are  less  numerous  than  the 
females. 

When  placed  in  sahne  solutions,  they  show  active  movements, 
coiling  and  uncoiling  themselves  for  several  hours. 

In  the  uterus  of  the  female,  as  has  already  been  stated,  eggs  may 
be  noted  in  all  stages  of  development. 

At  first  nearly  round,  measuring  50  by  34  /a,  and  containing  a 
coiled-up  embryo,  the  eggs  become  more  and  more  elongated  by 
the  movements  of  the  embryo,  until  in  the  anterior  part  of  the 
uterus  they  are  much  longer  than  broad.  Finally,  they  escape 

through  the  genital  pore,  and  enter  the  lymph-stream,  along  which 
they  travel  through  lymphatic  vessels  and  glands,  the  thoracic  duct, 
the  right  side  of  the  heart,  and  the  lungs,  to  reach  the  peripheral 
circulation,  where  they  are  best  seen  at  night ;  hence  the  name 

Fig.  195. — Diagram  of  the  Development  of  a  Microfilaria 
(LoA.LOA  Stiles). 

(After  Penel.) 

Microfilaria  nocturna.  In  the  blood  they  appear  as  little  wriggUng 
fiUform  bodies,  knocking  the  corpuscles  about,  but  not  moving 
from  the  position  in  which  they  are  lying.  The  Microfilaria  in  the 
blood  are  said  to  be  a  little  larger  than  those  in  the  uterus,  which 
is  thought  by  Penel  to  be  due,  not  to  growth,  but  to  inhibition  of 
fluid  by  osmosis. 

They  measure  from  290  to  320  in  length  and  from  7-5  to  8-4  in 
breadth  (Low),  and  are  seen  to  be  long,  slender,  cylindrical  organisms 
with  a  rounded  anterior  and  a  tapering  posterior  end,  enclosed  in 
a  sheath— the  viteUine  or  egg  membrane — ^inside  which  they  are 
capable  of  darting  backwards  and  forwards,  because  it  is  longer 
than  they  are,  the  empty  portion  being  noted  either  in  front  of 
the  anterior  or  behind  the  posterior  end  of  the  Microfilaria.  Manson 
considers  that  this  sheath  is  of  vital  importance  to  the  httlc  parasite, 
as  It  prevents  its  using  its  anterior  spine  to  escape  out  of  the  blood- 

vessel, and  so  losing  the  chance  of  its  invading  a  mosquito. 
The  anterior  rounded  extremity  possesses  a,  thick  hemispherical 
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proboscis,  carrying  a  minute  apical  spine,  which  is  capable  of  b
eing 

covered  by  a  retractile  and  protractile  six4ipped  prepuce. 

Behind  the  anterior  end,  the  body  |Can  be  seen  to  be  compose
d 

of  a  transversely  striated  dermo-muscular flayer,  inside  which  are  a 

number  of  closely  packed  cells  whose  nuclei  show  ,up  cle
arly  on 

staining.    Unstained,  the  central  mass  appears  granular
  but  the 

granules  are,  however,  wanting  at  certam  spots,  whi
ch,  following 

Annett,  Button,  and  EUiot,  may  be  defined  as  :  (i)  
A  clear  anterior 

area  from  the  front  to  the  first  nuclei ;  (2)  an  irregular  transverse 

spot  situated  ;2i -5  per  cent,  of  the  length  of  the  b
ody  from  the 

anterior  end  ;  (3)  a  V-shaped  or  transverse  irregular  
spot  at  30  per 

cent,  of  the  length,  caUed  V-spot  by  Manson  ;  (4)  a 
 median  hue  the 

central  Iviscus  of  Manson,  whose  centre  is  at  63  p
er  cent,  of  the 

length  -  (5)  an  irregular  oval  spot  often  present  at  8
5  per  , cent., 

caUed 'the  tail-spot  by  Manson  ;  (6)  a  smaU  central  spo
t  only  occa- 

sionally present  at  91-5  per  cent.  ;  (7)  the  clear  
posterior  area 

behind  the  last  nucleus. 

Fig.  196.  Microfilaria  bancrofti  
Cobbold. 

The  meaning  of  these  clear  areas
  is  not  evident.    Manson  thinks 

th.t  thT  v  spot  is  the  Anlage  of  th
e  water  vascular  system  and  the 

taS  spot  of  the  proctoda^unf,  but
  the  development  of  the  worm  h

a 

recently  been  studied  in  detail
  by  FiiUeborn,  whose  diagram 

 is 
reproduced  on  the  next  page  •  t,       w^nrl  at  nieht  as 

^hese  MicrofilancB  occur  m  the  Pf ̂Pjff  ̂̂ 1°°^^^^^ SncSa^^^^ 
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blood,  as  well  as  a  lymph  scrotum  and  varicose  groin  glands. 

The  post-mortem  was  made  six  hours  after  death,  which  was  due  to 

drinking  hydrocyanic  acid,  and  took  place  almost  instantaneously 
at  8.30  a.m.  By  far  the  largest  number  of  parasites  were  to  be 
found  in  the  lungs  and  carotid  artery,  and  then  in  the  heart  muscle, 
while  a  few  were  found  elsewhere,  especially  in  the  kidney. 

These  facts  have  been  confirmed,  but  the  question  as  to  what 

induces  the  parasites  to  live  in  the  peripheral  blood  in  the  night 
and  the  thoracic  organs  in  the  day  is  not  clear.  True,  it  enables 
the  Microfilaria  to  enter  the  mosquito,  but  that  does  not  explain 
the  problem.  Neither  variations  in  atmospheric  temperature  nor  in 
pressure,  in  light,  or  in  darkness  seem  to  have  any  effect.  Nor  does 

the  pulse-rate  or  the  individual's  temperature  make  much  differ- 

FiG.  197. — Scheme  of  the  Structure  of  a  Microfilaria,  showing 
(i)  THE  Excretory  Pore  ;  (2)  the  Cells,  which  will  form  the 
Excretory  Apparatus  ;  (3)  the  Subcuticular  Cells  ;  (4)  the  Genital Cells  ;  (5)  the  Genital  Pore. 

(After  Fulleborn.) 

ence  ;  but  there  is  one  factor,  first  shown  by  Mackenzie  and  since 
confirmed  by  Manson  and  others,  that  it  is  in  some  way  connected 
with  sleep  ;  for  if  a  person  with  Microfilarice  in  his  blood  stays 
awake  all  night  and  sleeps  during  the  day,  the  parasites  will 
abound  m  his  blood  in  the  day,  and  not  at  night.  Penel  remarks 
that  the  problem  of  the  periodicity  of  the  Microfilaria  and  the 
periodicity  of  sleep  in  man  are  connected,  and  that  when  one  is 
properly  solved  the  other  will  also  be  elucidated. 

_  Recently  Bahr  has  shown  that  the  microfilaria  of  F.  bancrofii 
in  Fiji  does  not  develop  so  well  in  Culex  fatigans  as  it  does  in 
^tegomyia  pseudoscutellaris  Theobald  1910.  Now  this  latter  mos- 

quito feeds  only  by  day,  and  in  Fiji  Bahr  has  found  that  the  micro- 
maria  occur  in  the  peripheral  blood  both  during  the  day  and  during 
tht  night,  and  believes  that  this  loss  of  periodicity  is  correlated  to 
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the  habits  of  its  more  efficient  host,  or,  in  other  words,  tlie  periodicity 
usually  observed  in  the  microfilaria  is  dependent  upontlic  habits  of 
the  insect  host.  He  further  shows  that  the  racial  pecuharity  or  tli 
habits  of  the  human  host  has  no  influence.  This  observation  and 
deduction  are  of  great  importance  in  the  study  of  endemicity 
{vide  Chapter  V.). 

The  number  of  Microfilarice  in  the  blood  varies  from  very  few 
up  to  quite  considerable  numbers,  reaching,  according  to  Manson, 

up  to  500  in  a  single  film,  which  gives 
some  40,000,000  to  50,000,000  in  an 

average-sized  man.  This  naturally 
raises  the  question  of,  How  many 
adults  do  these  come  from  ?  How 

long  does  an  adult  live  ?  How  long 
does  a  Microfilaria  live  ?  What 

finally  happens  to  the  Microfilaria  ? 
These  questions  are  much  more 

easily  asked  than  answered.  It 

given  Filaria  can  live  several  years 
course,  give  rise  to  many  embryos. 

Fig.  1 98. — Early  Stage  of  the 
Development  of  Filaria 
bancrofti  cobbold  in  the 
Muscles  of  Culex  fatigans. 

(After  Loess,  from  Mense's 
'  Tropenkrankheiten.') 

would  seem  probable  that  a 
in  the  human  body,  and,  of  _ 
Further,  numbers  of  Filaria  can  be  met  with  in  one  individual 

Bancroft  thinks  that  the  Microfilaria  can  live  in  the  blood  for 
several  months,  and  observers  have  thought  that  they  may  be 
destroyed  by  leucocytes  and  endothehal  cells.    It  is,  however. 

m  ^^^^^^ 
Fig.  199. — Late  Stage  of  the  Development  of  Filaria  bancrofti 

CoBBOLD  IN  Culex  fatigans. 

(After  Looss,  from  Mense's  '  Tropenkrankheiten.') 

evident  that  they  develop  no  further  in  the  human  body,  and 

require  to  be  taken  into  the  body  of  a  mosquito  before  further 
development  is  possible. 

In  the  Mosquito. — Abounding  as  they  do  in  the  peripheral  blood 

at  night,  there  is  no  difficulty  for  the  Microfilaria;  to  reach  the 

stomach  of  a  mosquito  in  the  tropics,  and  here  and  in  its  thorax  . 

development  proceeds. 

The  mosquitoes  known  to  be  capable  of  serving  as  efficient  hosts  • 

for  this  development  are  :  Culex  fatigans  Wied  in  the  West  Indies, 
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Myzomyia  rossii  Giles  in  India,  Pyretophor
us  costalis  Loew  in  Nigeria, 

PanoUites  africanus  in  Central  Africa.  .  ,   ̂   , 

Smplete  results  have  been  obtaine
d  with  Culex  m^croannu- 

latus,  C  albopidus,  C.  tceniatus,  Cdlia  amm
anaj  and  ne|ative 

results  in  C  notoscriftus,  C  annuhrostns,  C. 
 Usftdosus,  C  vtgUax, 

C  nimtJiorax.  C.  frocax.  A.  musivus,  Myz
omyia  funesta,  A.  macuh- 

Pennis,  Pulex  serraiiceps,  Siomoxys  (?),  Cli
nocons  ledulanus 

The  Micro filarice  enter  with  the  blood  into  the  m
osquito  s  stomach, 

and  there,  the  sheath  being  fixed  by  the  hc^mog
lobm  escaping  from 

the  red  corpuscles,  and  becoming  altered  by  
the  secretions  of  the 

stomach,  they  escape  by  rupturing  it  by  mea
ns  of  the  spine  on 

their  anterior  extremity.  ,  c   i  xi,  • 

Thev  then  pierce  the  wall  of  the  stomach,  and  
find  their  way 

into  the  muscles  of  the  thorax,  where  they  grow  c
onsiderably  till 

1-5  miUimetres  long  and  0-25  milhmetre  broad. 

Fig.  200.— Diagram  of  the  Development  of  Filaria  bancrofti  Cobbold 

IN  the  Thorax,  Head,  and  Labium  of  a  Mosquito. 

They  also  undergo  development,  obtaining  four  hps,  an  ahmen- 

tary  canal,  and  a  three-lobed  tail.  When  so  far  developed,  they 

leave  the  thorax  and  pass  through  the  prothorax  arid  head  into 

the  labium,  where  they  remain  until  the  mosquito  bites  a  man, 

when  they  escape  into  the  wound  by  making  their  way  through 

Button's  membrane,  which  is  a  thin  membrane  between  the  labella 
and  the  chitinous  skeleton  of  the  labium,  as  was  demonstrated  by 

Lebredo.    (For  further  details  see  Chapter  XLII.) 

Their  further  development  in  man  is  not  known,  but  in  due  course 

they  become  adults. 

Pathogenicity. — Usually  non-pathogenic,  these  worms  under 
certain  circumstances  can  cause  elephantoid  fever,  elephantiasis, 

lymph  scrotum,  etc.,  or,  in  other  words,  filariasis. 

Filaria  demarquayi  Manson  1897. 

Synonyms. — Filaria  ozzardi  Manson  1897,  F.  /wwceflRailliet  igo8. 

In  1895  Manson  discovered  a  microfilaria  in  blood-films  from 
natives  of  St.  Vincent  in  the  West  Indies,  which  he  named  Filaria 

34 

I 
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demarq^lay^,  after  the  discoverer  of  the  microfilaria  of  F.  bancrofii. 

In  1897  lie  found  in  blood-films  from  Carib  kidians  of  British  Guiana 
another  microfilaria,  which  closely  resembled  that  of  F.  demar- 
quayi,  but  which  he  provisionally  considered  to  be  a  different  species, 
and  called  F.  ozzardi. 

Lately  Penel  and  Manson  have  come  to  regard  them  as  identical. 
In  1898  Daniels  found  the  adult  females. 

It  is  found  in  St.  Vincent,  Dominica,  Trinidad,  St.  Lucia,  in  the 

West  Indies,  and  in  British  Guiana,  where  it  is  found  in  jungly 
districts.  The  adults  live  in  the  connective  tissue  at  the  root  oi 

the  mesentery  and  elsewhere. 

Morphology. — The  male  can  hardly  be  said  to  be  known,  as  only 
a  fragment  of  a  posterior  end  has  been  found,  which  showed  a 
much  incurved  tail,  with  at  least  one  spicule.  The  female  measures 

65  to  80  milhmetres  in  length  and  o-3i  to  0-25  milhmetre  in  breadth, 
with  a  bulbous  cuticular  expansion  at  the  tip  of  the  tail.  Anus 

0-25  millimetre  in  front  of  the  posterior  extremity,  vulva  071  milh- 
metre behind  the  anterior  end. 

Life-History. — The  egg  develops  into  a  microfilaria  which  has 

no  sheath,  shows  no  periodicity,  and  measures  200  /x  by  5  /a.  Its 

tail  is  tapering  and  sharp  pointed,  and  it  moves  actively.  Nothing 

further  is  known  as  to  the  hfe-history. 

Pathogenicity. — ^Nil. 

Filaria  taniguchi  Penel  1905. 

This  Filaria  was  found  in  a  lymphatic  gland  from  a  person  hving 

in  Ama  Kusha  in  Japan.    Only  the  female  and  the  microfilaria  are 
known. 

The  former  measured  68  milhmetres  in  length  and  0-2  milli- 

metre in  breadth,  and  had  a  non-striated  cuticle,  a  terminal  mouth 

with  two  pairs  of  papillae,  an  anus  0-23  millimetre  in  front  of  the 

posterior  extremity,  and  a  vulva  1-3  milhmetres  behind  the  mouth. 

The  latter  measured  164  jx  long  by  8  /x  broad,  possessed  a  sheath 

and  a  truncated  tail,  and  showed  a  nocturnal  periodicity.  Perhaps 

this  species  is  the  same  as  F.  bancrofii. 

Life-History .-T-Not  known. 

Pathogenicity. — Not  known. 

(Microfilaria)  Le  Dantec  1904. 

A  collective  group  of  the  larv?e  of  unknown  adult  Filariidse  f
ound 

in  the  blood  of  man  and  other  vertebrates. 

(Microfilaria)  powelli  Penel  1905. 

This  microfilaria  was  found  by  Powell  in  1903  in  the  blood  of  a 

Bombay  poUceman.  .  1  ,  1  ,.1 

It  showed  a  nocturnal  periodicity  (?),  was  provided  with  a  s
heath, 

measured  131    by  5-3  /x,  and  had  a  truncated  
tail. 
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(Microfilaria)  philippinensis  Ashburn  and  Craig  190
6. 

Ashburn  and  Craig  described  this  blood  filaria  in  May,  1906.  It
  measures 

0-2Q  to  0-335  millimetre  in  length,  has  no  periodicity,  is  active
ly  and  pro- 

gressively motile,  and  is  enclosed  in  a  tight-fitting  sheath  within  whic
h  it 

cannot  slip  backwards  and  forwards,  and  which  is  only  clearly  se
en  at  the 

extremities.  The  anterior  extremity  is  broad,  with  a  serrated  prepuc
e,  and 

supports  a  small  retractile  spicule.  The  body  has  an  outer  striat
ed  musculo- 

cutaneous coat  and  an  inner  clear  portion,  with  an  anterior  V -spot  situate 

0-105  miUimetre  from  the  anterior  end,  and  piercing  the  outer  coat  by  its apex,  and  opening  on  the  surface.  .    ,  ,  ,     ■  • 
The  central  viscus  is  seen  as  a  convoluted  or  spiral  tube  m  the  posterior 

part  of  the  middle  third  of  the  body.  The  tail-spot  is  m  the  centre  of  the 

posterior  third  of  the  body,  and  opens  by  the  apex  of  its  V  on  the  surface, 

where  there  is  a  distinct  papilla.  The  tail  begins  to  taper  at  a  point  midway 

between  the  tail-spot  and  the  posterior  end,  and  ends  in  a  fine  threadhke 

point     It  is  thought  that  this  end  disappears  during  later  development. 
The  column  of  nuclei  runs  the  whole  length  of  the  worm,  being  broken  by 

unstained  areas  here  and  there.  In  stained  species  the  V-spots  and  central 
viscus  are  not  seen.  .      ,    .  ,  ^ 

Life-History. — This  microfilaria  develops  in  Culex  fattgans  Wied.  un 

entering  the  stomach  of  the  mosquito  it  escapes  from  its  sheath  within  twenty- 
four  hours,  and  has  pierced  the  stomach-wall  and  appeared  free  in  the  coelom, 

where  many  die,  but  others  develop  rapidly,  and  complete  their  mosquito 

cycle.  Generally  by  the  third  day  they  have  left  this  position  and  travelled 
into  the  thoracic  muscles,  where  they  develop.  At  first  there  is  a  decrease 

in  length  from  0-32  to  0-21  milUmetre,  but  an  increase  in  breadth  from 
0-0065  too-oi  millimetre. 

By  the  eighth  day  the  Filaria  has  increased  in  length  and  breadth,  and 
shows  an  aUmentary  canal  along  its  whole  length. 

From  this  till  the  eleventh  day  the  development  is  rapid,  and  the  worm 

now  measures  from  1-2  to  i-6  miUimetres  in  length  by  0-04  to  0-02  milli- 
metre in  breadth,  and  has  a  mouth,  oesophagus,  chyle  intestine,  and  an  anus, 

and  the  tail  has  three  well-defined  papillae. 
From  the  eleventh  to  twelfth  day  the  worms  are  found  in  the  head,  and 

by  the  fourteenth  to  fifteenth  day  in  the  labium,  lying  side  by  side,  with 
their  heads  pointing  forwards. 

As  many  as  four  can  be  seen  in  this  position.  In  the  labium  they  have 
diminished  in  width  and  increased  in  length.  They  now  show  the  two  tubes 
running  parallel  with  the  alimentary  canal,  which  are  probably  the  Anlage 
of  the  generative  glands. 

Remarks. — There  appears  to  be  every  reason  to  consider  this 
microfilaria  as  merely  the  microfilaria  of  F .  hancrofti  Cobbold  1877, 
because,  as  Low,  Leiper  and  Bahr  have  pointed  out,  they  are 
morphologically  identical,  while  both  nematodes  live  in  the  tissues 

and  are  associated  with  the  same  pathological  signs.  Finally,  the 
same  mosquito,  Stegomyia  pseudoscutellaris  Theobald  1910,  is  an 
efficient  host  for  both.  Bahr  suggests  that  the  loss  of  periodicity  is, 
probably,  a  partial  adaptation  to  the  habits  of  the  intermediary 

host,  S.  pseudoscuiellaris,  which  only  feeds  by  day.  This  is  a  very 
Hkely  explanation,  and  a  most  important  epidemiological  fact, 
demonstrating  the  correlationship  between  parasite  and  host  which 
Sambon  has  long  insisted  upon.  With  reference  to  the  general 
bearing  of  a  fact  like  this,  reference  may  be  made  to  the  section  on 
Endemicity  in  Chapter  V. 
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(Agamofilaria)  Stiles  igo6. 

A  purely  collective  group,  to  contain  agamic  forms  of  Filariidse 

which  have  not  yet  reached  a  stage  in  their  development  per- 
mitting their  being  generically  determined. 

Species. — [Agamofilaria)  conjunciivce  Addario  1885,  [A),  labialis 
Pane  1864,  (A.)  georgiana  Stiles  igo6,  (/I.)  ocm/^  Diesing  1851,  [A.) 
palfebralis  Pace  1867. 

(Agamofilaria)  conjunctivae  Addario  1885. 

Synonyms. — F.  peritonei  hominis  Babes  1880,  F.  inermis  Grassi  1887, 
F.  apapiUocephala  Condorelli  Francaviglia  1892. 

Remarks.— This  worm  was  first  discovered  by  Dubini  in  the  eye  of  a  man 
in  JNIilan,  then  by  Babes  in  tlie  gastro-splcnic  omentum  of  a  woman  in  Buda- 

pest, tlien  by  Vadela  in  the  conjunctiva  of  a  woman  in  Sicily.  Perhaps 
F.  palpebralis  Pace  1S67  and  F.  oculi  hiimani  van  Nordmann  belong  to  this 
group.  It  is  possible  that  this  is  tlie  common  Filaria  seen  in  the  eyes  of  horses 
in  India  and  Ceylon,  and  which  is  usually  confounded  with  H.  equi  Gmelin 
1789  ;  if  so,  the  horse  would  be  the  normal  host.  It  is  possible  that  theL.  loa 
described  in  India  was  one  of  these  parasites.  It  is  also  possible  that  the 

■  specimens  were  immature  worms. 
Morphology. — Only  the  female  is  known,  and  it  is  white  in  colour,  and 

measures  16  to  20  centimetres  in  length  and  0-5  millimetre  in  breadth.  The 
cuticle  is  striated  except  just  around  the  mouth,  but  there  are  neither  papillae 

nor  lips.  The  anus  is  subterminal,  and  the  vulva  close  behind  the  mouth. 
There  is  a  single  vagina  and  a  double  uterus  containing  eggs  and  embryos. 

Life-History  and  Pathogenicity. — Unknown. 

(Agamofilaria)  labialis  Pane  1864. 

This  parasite  was  extracted  from  a  small  pustule  on  the  inner 

surface  of  the  upper  hp  of  a  person  in  Naples  in  1864,  and  was  not 

again  described  until  Pierantoni,  in  1908,  again  found  it  occurring 

in  Naples.  In  both  cases  the  female  has  been  found,  varying  from 

130  to  30  milhmetres  in  length,  with  a  whitish-yellow  body,  and  a 

pointed  anterior  extremity,  on  which  the  terminal  mouth,  guarded 

by  four  papiUee,  opens.  The  anus  opens  150  /x  anterior  to  the 

posterior  end,  and  the  vulva  opens  3  milhmetres  behind  the  anterior 

extremity.    The  uterus  bifurcates  into  two  branches. 

(Agamofilaria)  georgiana  Stiles  1906. 

These  immature  Filarice  were  obtained  by  Graham  from  a  sore  on 

the  leg  of  a  negress  at  Darien. 

They  were  cyhndrical  in  shape,  with  a  more  or  less  uniform 

diameter,  gradually  attenuating  towards  both  extremities.  Mo
uth 

terminal,  central,  circular,  small,  unarmed,  and  surrounded  by 

six  papillee,  four  of  which  were  prominent  and  sub-median  ;  
two 

were  smaller  and  latero-median.  Anus  a  transverse  sht,  situated 

from  64  to  128  /X  from  the  posterior  end.  Tip  of  the  tail,  wit
h 

conical  projections,  8  to  13  /x  in  length  by  4  /x  in  breadth.  
Excre- 

tory pore  0-432  to  0-520  miUimetre  from  anterior  end. 

Cuticle  without  striation,  except  some  very  fine  transverse  lin
es 

near  the  anus.    Median  lines  visible  in  glycerine  specimens.  La
teral 
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•^«.r,f  with  loneitudinal,  sinuous  ridg
es  hang- 

bands  rather  promlnen  ,^^^Ul  longn^  ^^^^^^  emptying 
ing  into  the  body  cavity,  ?,"^,^^'Y'  ̂ l/2-'5  to  2-9  niilUmetres  in 
into  excretory  pore.    ̂ ^^P^^^g^A^'A^eP  n  straight.  Rectum 

,»„„«,r.fii!iria.'\  np.uli  von  Nordmann  1832. (Agamofilana)  ocmi  vo  ,882  p_  lentis  Diesing 

Synonyms.-Filaria  oculi  h
umam  von  Nordmann 

'^&se  are  immature  filarial 

Gescheidt.  and  Kuhnt.    Braun  selects  ̂ ^^^^^^  by  yu     ̂ .^^^^^  ̂ ^^^^  ̂ ^^^.^^ 
Everbusch.    The  common  e^or  lrere  appears  to^D  from 0-38  millimetre 

the  hyaloid  artery  for  a  parasite.
    The  worms  meas 

up  to  12-6  millimetres  m  length. 

(Agamofilaria)  palpebralis  Pace  
1867,  neo  Wilson  1844. 

This  Fila'a  was  removed  from  a  tumour  in
  the  upper  eyehd  of  a  boy. 

Acanthocheilonema  Cobbold  1870
. 

FilariidcB  with  thin  fihform  bodie
s  provided  with  smooth  cuticle 

which  S  on7v  striated  longitudi
nally.  Mouth  unarmed,  followe

d 

^^^ano^soXgus  formed  of  two  dis
tinct  parts.  Posterior  extremity 

?n  botrsexes^videdwith  two  s
hort  conical  lateral  appendages 

Jtnate  near  the  terminal  point.  Ma
les  with  four  pairs  of  pre-anal 

Ifdtne  paiJ'of  post-ana?  papill.  and  two  unequal  sp.cuks^^^^^^^^ 

larger  membraneous  distally  and  t
he  smaller  h°°ked.  Fema  e 

viviparous-  vulva  situate  in  the  oesop
hageal  region.  Parasites  in 

seroSs Cities  of  Carnivora  and  Prima
tes.    Embryos  ui  general 

^^"^rvT^e  ̂ -^Acanthocheilonema  1870. 

Other  species  are  A.  Persians  Manson 
 1891,  A.  yecondtta  Grassi 

1890,  and  .4.  grassii  Noe  1907. 

Acanthocheilonema  perstans  Manson  1891. 

Synonyms.— F*/arj«  ferstans  Manson  1891, 
 F.  sanguinis  homtms 

minor  Manson  1891,  F.  sanguinis  hominis  fers
tans  Manson  i«9i, 

F.  ozzardi  (variety  truncated)  Manson  1897.  •  ^-i.. 

History— The  microfilaria  was  first  found  by  M
anson  in  the 

blood  of  negroes  from  the  Congo.  Daniels  foun
d  the  adults  in 

British  Guiana.  The  geographical  distribution  kno
wn  at  present 

is  Tropical  Africa  and  British  Guiana.  , 

Morphology.— The  adults  are  found,  as  a  rule,  fr
ee  m  the  con- 

nective tissue  at  the  base  of  the  mesentery,  around  the  pancreas
, 

behind  the  pericardium,  and  behind  the  abdominal  aorta
  and  the 

suprarenal  capsules.  The  body  is  cylindrical,  unifor
m,  except 

towards  both  ends,  when  it  tapers  a  httle. 

The  male,  rarely  met  with,  is  45  miUimetres  in  length  by 
 o-(^  milli- 

metre broad,  with  a  greatly  curved  tail,  which  ends  in  a  bifid  pro- 

longation of  the  cuticle.    There  is  one  large  spicule,  accordmg  to 
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Penel,  which  terminates  in  a  trumpet-shaped  internal  expansion contuuious  with  the  seminal  tube.  Low,  however,  descriCro 
unequal  spicules  and  four  pairs  of  pre-anal  and  one  of  post-anal 
papillae,  all  of  which  are  very  small.  ^ 
,  The  female  is  70  to  80  miUimetres  in  length  and  0-12  milhmetre 
in  breadth,  with  a  rounded  head  and  a  long  neck.  The  incurved 
tail  ends  in  two  triangular  cuticular  lobes.  The  mouth  is  simple and  small,  and  the  alimentary  canal  shows  no  differentiation  into 
oesophagus  or  intestine.  The  anus  opens  upon  a  papilla  o-ia^  milh- 

metre in  front  of  the  tip  of  the  tail.  The  uteres  is  double,  and 
when  tull  of  eggs  and  embryos  in  various  stages  of  development' nearly  fills  the  body.  The  vulva  is  0  -6  milhmetre  behind  the  anterior extremity. 

Life-History.— The  egg  undergoes  its  development  in  the  uterus 
and  the  microfilaria  escapes  from  its  egg  membrane  and  appears 
in  the  peripheral  circulation  without  a  sheath,  and,  consequently 
can  move  about  on  a  shde.    It  measures  190  to  210  /x  in  length  and 
4-5  to  5  /X  in  breadth.    It  is  covered  with  a  finely  striated  cuticle 

Fig.  201. — Embryo  of  Acanthocheilonema  perstans  Manson. 

and  has  a  retractile  spine,  situated  (apparently)  upon  a  papilla  at 
the  anterior  end  of  the  body.  The  posterior  two-thirds  of  the  body 
tapers  to  the  tip  of  the  tail,  which  is  abruptly  rounded  off. 

It  does  not  appear  to  have  the  central  viscus  seen  in  microfilaria 
of  F.  bancrofti.  In  stained  specimens  there  is  an  area  free  from 
nuclei  anteriorly,  a  transverse  break  at  34  /a,  a  V-spot  at  49  /i,  and 
the  tail-spot  at  125  //.. 
A  short  type,  measuring  90  to  100  /x,  has  been  noted.  There 

is  no  periodicity  in  its  appearance  in  the  peripheral  blood.  It 
never  occurs  in  large  numbers,  but  it  is  always  there  day  and  night. 

Many  attempts  have  been  made  to  trace  its  life-history.  Its 
larvse  have  been  found  in  the  thorax  in  Panoplites  {africanus  }) , 
Stegomyia  fasciata,  and  TcBniorhynchus  fuscopennatus.  It  will  not 

develop  in  a  large  number  of  blood-suckers — e.g.,  species  of  Ano- 
pheles, Culex,  Pulex,  Pediculus,  and  Uranoicenia.  Wellman  and 

Feldham  claim  to  have  found  its  development  in  a  tick  {Ornithodoros 
mouhata),  at  first  suggested  by  Christy. 

It  is  to  be  noted  that  it  only  occurs  in  areas  covered  with  dense 

forest  and  possessing  swamps,  which  indicates  that  the  host  prob 
ably  requires  shade  in  the  day  and  water  to  lay  its  eggs  in. 

Pathogenicity. — ^Nil. 
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Dlrofllarla  Railliet  and  H
enry  igil- 

Filariicte  with  very  long  filiform  b^^V.^f^^^^^'^t^^^^^^^ 

of  body.  Viviparous. 

ly^Q—Dirofilaria  immiUs  
Leidy  1650. 

Dirofllaria  magalhaesi  Blanc
hard  1895. 

Synonym.-F.  banc.ofH  Magalhces  xSQ^'  -^^^^^^^^^  T.FUaria 

^^^^ttS^
t^^^  of  t.e  Uea.  of  a 

child  in  Rio  de  Janeiro  haiirmfii  but  in  1804  Manson 
For  a  time  it  was  mistaken  for  F.  bancropt,  o

ni  ,  . 

pointed  out  that  it  was  a  diff
erent  species,  and  m  1895  Bla

nchard 

'"mor^lfr-^^^^^  were  white,  
opalescent,  and  trans- 

ve^ty  s?Sd,the\ead  club-shaped  and  -mple. -outht^^^^^^^ 

sMts^?r-^ 

^fCleS^t^^!^^^^^  in  length  and  0-6  to  0-8  mUli- 

nJt?:in  brSdrh.  wit'^  a  vulval  opening        — -  b^^^^^^ 
mouth,  and  an  anal  opening  0-13  milhmetre  

m  front  of  the  tip 

the  tail.  , 

Life-History  and  Pathogenicity.— Unknown. 

Dirofllaria  immitis  Leidy  1856. 

Of  the  Arib,  were  Schistosoma  hcBmatobium.  as  he  car
efully  ̂ ^epo  ted  ne^er 

merLtioning  D.  ̂ mmUis.    Braun,  however,  seems  t
o  thiak  it  possible  that  thi. 

worm  may  occur  in  man.  ,  .    ,q  ̂ „„^^mo+rp«  hv  n-v  to 

Morphology.-The  worm  is  long,  measuring  12  to  .^^  centametres  b^^^^^^ 

0-9  millimetre  in  the  male  and  25  to  30  centimetres  
by  millimetre, 

in  the  female,  and  fihform,  with  a  smooth  ̂ ^^^ded  cuticle  and  a  rounde  l 

anterior  extremity,  on  which  is  situated  the  terminal  
mouth  with  six  small 

papilte.  The  anus  is  subterminal,  and  the  Postenor  extrem
ity  pointed. 

^  The  male  has  a  twisted  tail  with  a  cuticular  fold  .^^'^l^/^J^^' •^,'[^3 
pre-anal  and  post-anal  papilla.  In  the  female  the  vul

va  is  7  milhmetres 
from  the  anterior  extremity.    Viviparous.  „nrln  -nrl  in 

Life-History.— The  young  larvee,  285  to  295  by  5  are  no
t  enclo,c^cl  in 

an  egg-case,  Ld  have  a  tipering  posterior  extremity,  i  hey 
 appcar  lie 

peripheral  blood  particularly  at  night,  when  they  may  ente
r  a  mosquito  it  it 

bites  the  dog. 



536    PARASITIC  CAUSES  OF  DISEASE-NEMATHELMlNTHES 

J^u^  ''f*''''  ̂^^^  Malpighian  tubules  or  their  epithelial  cells  where  thev mou  t  and  grow  eventually  passing  via  the  body  cavity  to  the  labium  ̂  They  escape  through  Button's  membrane  into  the  wound  formed  when 
the  mosquito  bites,  and  so  enter  the  dog.  loimcu  wnen 

Loa  Stiles  1905. 

Filariidas  with  bosses  on  the  cuticle  and  with  large  caudal  papillie 

Species. — Loa  loa  Guiyot  1778.  f  f  • 
Loa  loa  Guiyot  1778. 

Synonyms— i7^7anfl   oculi  Gervais   and   van   Beneden  1850 Dracunculus  oculi  Diesing  i860,  D.  loa  Cobbold  1864,  F-  subcon- 'junchvalis  Guyon  1864 
The  larval  names  are  : — F.  sanguinis  hominis  var.  major  Manson 

i8gi,  F.  diurna  Manson  i8gi. 

History. — That  a  Filaria  occurred  in  the  eye  appears  to  have  been 
known  smce  the  end  of  the  sixteenth  century  in  Europe,  and  prob- 

FiG.  202. — Loa  loa  Cobbold. 
Posterior  Extremity  of  the 
Male. 

(After  Looss.) 

Fig.  203. — LoA  loa  Cobbold. 
Posterior  Extremity  of  the 
Female. 

(After  Looss.) 

ably  in  Africa,  especially  in  Angola,  where  it  was  called  '  loa.'  That 
knowledge  must  have  been  very  ancient.  Mongin  in  1770  appears 
to  have  been  the  first  person  to  record  the  presence  of  a  worm 
in  the  eye.  Guiyot,  in  1778  and  1805,  thought  it  was  a  Sirongylus, 
and  used  the  term  '  loa  '  for  the  first  time  in  European  hterature. 
In  1891  Manson  found  a  microfilaria  in  the  blood  of  several  negroes 
from  the  Congo  which  differed  from  those  already  described,  and 
which  he  named  Filaria  diurna;  and  further  suggested  that  it 
might  be  the  larva  of  L.  loa.  Since  then  this  hypothesis  has  been 
proved  to  be  correct  by  the  observations  of  Penel,  Prout,  Henly, 
Brumpt,  Wurtz,  and  Kerr.  L.  loa  and  Microfilaria  diurna  are, 
therefore,  simply  different  stages  in  the  life-history  of  the  same 
parasite. 

L.  loa  is  a  parasite  of  the  superficial  connective  tissue— the 
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coniunctiva  the  subcutaneous  fat
,  and  the  superficial  aponeuroses 

in  iu  Jarts  of  the  body.    It  prob
ably  only  occurs  m  man,  for 

ts  Ig'^cfListence  in  sLp  an^d  goats  in  the  Cam-^^^^^^^ 
further  investigation.    Its  endemic 

 area  is  on  the  West  Coast  o 

Africa  from  Sferra  Leone  to  Benguel
a,  being  most  corm^on  m  Old 

Calabar  the  Cameroons,  and  the  O
gome  River.    It  is,  however 

by  no  means  confined  to  the  coast 
 for  it  is  known  to  penetrate  at 

least  600  miles  into  the  interior  of  Afr
ica.  . 

The  cases  reported  from  India  must 
 refer  to  H.  eqm  ana  tne 

cases  from  the  West  Indies  and  South 
 America  appear  to  have  all 

been  imported  from  the  West  Coast  of  Africa.  ,  -^^  , 

Th^parasite  appears  to  have  nev
er  become  endemic  outside  a 

given  a?ea  which  means  that  the  anim
al  by  which  it  is  spread  has 

'''^^itE:^Tt'^^:T.  thin,  white,  almost  transparent 

worm  wi  h  a  body  tapering  to  each  
extremity,  and  measuring 

t^'34  miUimetres  in^ength  and  0-273  to  0.430  ̂ '^^'^fXni 
b?eadth  The  head  is  hke  a  truncated  c

one  ;  the  neck  is  but 

feebly  indicated.  The  tail,  more  or  l^ss  in
curved,  h^as  a  rounded 

tip,  from  which  the  anus  is  distant  74  to  8
2  ̂   There  are  three 

pairs  of  well-marked  pre-anal  and  two  pairs  of  post-ana
  papiU^ 

with  sometimes  a  little  tubercle  on  each  side  o
f  the  middle  line  far 

^°The'sp Jules  are  two  in  number  and  unequal,  and  are  usually 
stated  to  differ  but  little  in  length.  Penel  says  that  

the  larger  is 

traversed  by  a  fine  canal,  opening  laterally  a  httle  
distance  from  the 

^'"ThJcuSck  consists  of  a  superficial,  thin,  translucent  layer  and 
a  deeper  perpendicularly  striated  layer.  Scat

tered  over  this 

cuticle  there  are  rounded  thickenings,  or  bosses,  the  smaUer  
being 

g  to  II  /a  and  the  larger  14  to  16  /x  in  height.  The  thicknes
s  at  the 

posterior  extremity  is  variable,  as  also  is  the  constriction  
correspond- 

ing to  the  neck.  The  viscera  are  enclosed  in  a  cyhndrical  mu
sculo- 

cutaneous tube.  The  mouth  is  terminal,  small,  unarmed,  and  sur- 

rounded by  a  powerful  muscular  cone  ;  the  oesophagus  is  short,  and 

without  a  bulb  ;  the  intestine  opens  via  the  rectum  at  the  anus, 

near  the  posterior  extremity.  The  excretory  pore  is  0-65  milli- metre from  the  anterior  end  of  the  body. 

The  genital  apparatus  consists  of  a  tubular  testis  and  vas  defe
rens, 

filled  with  spherical  spermatozoa,  which  terminates  in  a  vesicula 

seminahs  situate  in  the  neighbourhood  of  the  bases  of  the  spicules. 

The  female  is  larger  and  thicker  than  the  male,  measuring  m 

the  fresh  condition  44  to  63  niiUimetres  (may  be  from  32  to  57  milh- 
metres  in  different  conditions  of  preservation)  in  length,  and  from 

0-38  to  0-49  miUimetre  in  thickness.  The  cuticle  and  anterior 
extremity  resemble  those  of  the  male. 

The  genital  system  consists  of  a  vulva  situated  on  a  Httle  eleva- 

tion 23  n  in  height,  and  distant  some  2-5  millimetres  from  the 

anterior  extremity.    This  vulva  leads  into  a  thick- walled  canal-— 
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the  vagina— from  which  the  two  uterine  tubes  fuh  of  embryos  and eggs  diverge,  and  end  in  the  ovaries. 

Life-History.— The  life-history,  unfortunately,  is  not  well  known, 
the  unsegmented  egg,  starting  in  the  uterus  with  a  length  of  32  /x 
and  a  breadth  of  17  ji,  grows  into  40  by  25  /x  in  the  morula  stage 
and  50  by  25  ̂   m  the  stage  when  a  twisted  and  rolled-up  embryo 
can  be  seen.  It  now  approaches  the  vulva,  and  the  embryo  unroll'^ 
and  elongates  itself  inside  the  egg  membrane,  which  is  now  con- 

siderably lengthened,  measuring  250  to  260  yx  in  length  by  5-5  to 
6-6  /X  in  breadth.  The  embryo  now  escapes  from  the  mother,  and passes  via  the  lymph-stream  into  the  blood,  where  it  is  known  as 
microfilaria  diurna,  and  is  noticed  to  have  increased  somewhat  in 
size,  which  Penel  considers  is  due  to  imbibition  of  fluid  by  osmosis, 
and  now  measures  298  by  7-5  [x.  It  wih  be  noted,  however,  that 
it  does  not  quite  fill  up  its  sheath,  which  is  generally  empty  in  front 
and  behind  for  a  short  space.  These  embryos  are  only  to  be  found 
in  the  peripheral  blood  during  the  day,  and  not  at  night,  but  they 

Fig.  204. — Embryo  of  Loa  loa  Guiyot. 

have  no  relation  to  sleep  in  the  host  hke  M.  bancrofii,  as  they 
are  unaffected  by  altering  the  habits  of  the  host,  and  making  him 
sleep  in  the  day  and  work  at  night.  When  examined  under  the 
microscope,  they  can  be  seen  in  irregular  curves,  which  are  different 
from  the  graceful  curves  of  M.  hancrofti.  The  anterior  V-spot 
can  be  seen,  and  probably  opens  at  the  apex  to  the  exterior,  as 
Penel  has  observed  that  the  stain  penetrated  easily  at  that  spot ; 
probably  there  is  also  an  opening  at  the  tail-spot.  In  stained 
specimens  the  first  8  /x  is  clear,  without  nuclei ;  at  62  /x  the  column 
of  nuclei  is  broken  by  an  irregular  transverse  spot ;  at  99  /x  by  a 
triangular  spot ;  at  253  /x  by  a  large  and  at  267  /x  by  a  small 
spot.  The  last  nuclei  are  arranged  in  single  file.  One  noticeable 
thing  about  these  embryos  is  the  scarcity  with  which  they  are  met 
with  in  the  peripheral  blood  as  compared  with  those  of  F.  hancrofti. 
No  explanation  of  this  is  forthcoming  at  present. 

It  has  been  thought  by  Manson  that  the  further  stages  of  the 

life-history  will  be  found  in  a  mango-fly  {Ckrysops  dimidiaius) ,  and 
this  has  recently  been  shown  to  be  the  case  by  Leiper. 

After  entering  the  human  body,  it  would  appear  probable  that 

the  worm  takes  some  three  to  four  years  to  reach  maturitj'^,  and 
that  it  is  long-lived — i.e.,  fifteen  or  more  years.    The  reason  for 
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believing  this  is  the  fact  that  immature  forms  m
ay  be  noted  in 

children  and  the  fully  grown  worm  found  m  the 
 adult.  When  the 

worm  dies,  it  may  become  cretified. 

Table  showing  the  Differences  between  the  Embryos
  of  Filaria 

BANCROFTI  AND  LOA  LOA.      (MODIFIED  FROM  Dr.   G.  L.  i^OW.) 

Filaria  bancrofli 
Embryos. 

Loa  loi 
Embryos. 

Average  length 
Average  breadth 

Break  in  cells  from  head 
V  spot  from  head 
Eggs  (average) 

;  Character  of  curves  in 
dried    specimens  on 
slides 

Periodicity 

Periodicity  when  habits 
of  sleeping  and  wak- 

ing changed 

o"3i7  millimetre 
o"oo84-o*oo75  millime- tre 

o'cjo  millimetre 
0*090  millimetre 
o'bso  X  0-033  millime- tre 

Spiral  coils 

In  blood  at  night  (or 
in  equal  numbers  in 
blood   by   day  and 
night,  Fiji,  etc.) 

Inverted 

o"245  millimetre 
o'oo7S-o'oo70  millime- 

tre 
0'042  millimetre 
o'o6o  millimetre 

0-042  X  0-033  millime- tre 

In  wavy  lines 

In  blood  by  day 

No  change 

Pathogenicity— It  may  be  noted  under  the  skin  of  the  finger,  the 

back,  the  breast,  the  penis,  the  eyeUd,  under  the  conjunctiva,  the 

mucosa  of  the  tongue.  It  moves  quickly,  and  may  cause  itching, 

creeping  sensations,  so-called  Calabar  swelhngs,  irritation  of  the 

eyes  and  of  the  glottis  (see  Chapter  LX.). 

Hamularia  Treutzler  1793. 

Synonym.- — Tentacularia  Zeder  1800,  nec  Bosc  1797. 
FilariidcB  with  chitinous  ring  and  papillae  around  the  mouth. 

Hamularia  equi  GmeUn  1789. 

Synonyms. — Gordius  equinus  Abbild  1789,  Filaria  equi  Gmelin  1789,  Hamu- 
laria lymphatica  Treutzler,  Tentacularia  subcompressa  Zeder  1800,  Filaria 

papulosa  Rudolphi  1802,  F.  hominis  bronchialis  Rudolphi  1829,  E.  honiinis 
Diesing  1851,  Strongylus  bronchialis  Cobbold  1879. 

History. — Hamularia  is  frequently  found  in  horses  and  asses,  generally 
in  the  abdominal  cavity,  but  also  in  the  liver,  female  genitalia,  and  cranium. 

It  is  doubtful  whether  the  immature  Filarice,  so  commonly  met  with  in 

horses'  eyes  in  India  and  Ceylon,  belong  to  this  species.  It  was  first  found  in 
human  beings  by  Treutzler  in  an  enlarged  bronchial  lymphatic  gland.  Other 
cases  have  been  noticed  by  Blanchard,  Brera,  and  von  Linstow. 

Morphology. — -Whitish  fiUform  body  pointed  posteriorly.  Cuticle  with 
delicate  transverse  striata,  and  mouth  small,  round,  with  chitinous  ring  and 

two  lips,  and  papilliform  processes  dorsally  and  ventrally,  and  two  sub- 
median  papillas. 
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Male  6  to  8  centimetres  m  length,  with  posterior  extremity  spiral  with 
lour  pre-anal  and  four  post-anal  papillaj,  and  two  unequal  spicules Female  9  to  12  centimetres. 

Pathogenicity. — Nil. 

Subfamily  ONcnocERciNiE  Leiper  1911. 
Onchocerca  Dicsing  1841. 

Synonym. — Oncocerca  Creplin  1846. 
Filariidae  with  thick  cuticle  possessing  spiroid  thickenings.  Male 

with  always  four  pre-anal  papilla;  ;  female  very  long  with  vulva 
situated  anteriorly.  Viviparous.  Name  derived  from  oyjcos  ('  a 
hook  ')  and  /<e/o/<os  ('  a  tail '). 

Species. — Onchocerca  volvulus  Leuckart  1893. 
Other  species  are  common  in  cattle — e.g.,  0.  gibsoni  Cleland  and 

Johnston  1910  in  Austraha,  0.  gutiurosa  Neumann  1910  in  Algeria 
and  Tunis.  They  cause  onchocerciasis.  Cleland  and  Johnston 
suspect  that  0.  gibsoni  is  spread  by  lice,  especially  Hcematopinus 
vituli.  They  report  finding  a  Protozoal  parasite  somewhat  hke 
a  Herpetomonas  or  a  Crithidia  in  0.  gibsoni. 

Onchocerca  volvulus  Leuckart  1893. 

This  worm  was  discovered  by  a  German  medical  missionary  in 
two  tumours  on  the  scalp  and  chest  of  negroes  in  the  Gold  Coast 
Colony,  West  Africa.  Labadie,  Lagrave,  and  Deguy  found  another 
specimen  in  a  smaU  swelhng  in  the  arm  of  a  soldier  from  Dahomej^ 
Prout  next  described  two  cases  in  Sierra  Leone,  and  Brumpt  a 
number  of  cases  in  his  tour  in  West  Africa,  and  recently  FiiUeborn 
has  thoroughly  studied  the  condition  produced  by  the  worm  in 
man. 

It  is  found  in  Sierra  Leone,  Gold  Coast,  and  Dahomey  ;  but  on 

the  WeUe,  between  Dongon  and  M'Bini,  it  is  said  to  occur  in  5  per 
cent.,  and  on  the  Itumburi.  between  Bonta  and  Idembo,  in  i  per 
cent,  of  the  population.  It  has  not  been  recorded  as  far  south  as 
the  Congo. 

Morphology. — ^The  male  worm  has  a  white  fihform  body,  slightly 
attenuated  at  the  ends,  covered  with  a  transversely  striated  cuticle, 

measuring  30  to  35  millimetres  in  length  and  0-14  millimetre  in 
breadth. 

The  head  is  rounded,  the  mouth  unarmed,  the  alimentarj^  canal 

straight  and  undifferentiated,  the  anus  subterminal  0-049  niilli- 
metre  in  front  of  the  posterior  end.  Other  canals  are  reported, 

which  probably  belong  to  the  generative  and  excretory  sj^stems. 
The  tail  is  strongly  recurved,  and  somewhat  flattened  on  its 

concave  aspect.  Brumpt  reports  three  pairs  of  papillae  on  each  side 

of  the  anus  and  three  pairs  of  post-anal  papillae.  There  are  two 
unequal  spicules,  the  larger  177  /-i  and  the  smaller  82  /x  in  length. 
The  female  is  longer  and  thicker  than  the  male,  measuring  60  to 

70  millimetres  in  length  and  0-36  millimetre  in  breadth.  The 
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becomes  inflamed,  and  a  Pe\^ly"\P/;ff^f  feS'  are  embedded, 
of  connective  tissue,  "^f^^^^  m^^^^^^^^^ 
leaving  the  posterior  end  of        "?aie  a^^^^ 

female  free  in  the  lymph  space.  J}'^^^^^^  ̂   in  length,  and 
into  this  space,  where  they  ̂ ^^^^^^^^"'^^^5       3     J      ̂^.^  ̂ 
<  to  6  M  in  breadth,  with  a  rounded  head  

ana  a  u    y  r 

Lring'the  last  fifth,  -"-f^Jj./,^^ sheath.    The  anterior  
V-spot  is  cieauy  seen. 

-  ^^^^ 

Fig.  205 .-Microfilaria  of  Onchoc
erca  volvulus  Leuckart. 

(After  Fulleborn.) 

not  been  seen  in  the  blood,  and  their
  further  development  is  quite 

"^t  is  inclined  to  think  that  they  will  b
e  ̂ o.nd  in  the  W 

and  that  the  further  development  
will  be  m  a  tsetse-fly.  itie 

adults  live  for  years  in  the  human  body. 

XthogenicitJ.-Lymphangitis,  peri
lymphangitis,sometimes  a 

and  Sfever,  and  resulting  in  small  tu
mours,  are  their  pathological 

signs. 

Family  7.  Dracunculid.^;  Leiper  1912. 

Dracunculus  Kniphoff  1759- 

Filariidje  with  small  males  and  long  females. 
   In  the  latter  the 

vulva  is  absent  in  the  gravid  condition. 

Dracunculus  medinensis  (Linnaeus  1758)- 

Synonyms.— Dracunculus  veterum  Velsch  1674
,  Vena  medinensis 

Velsch  1674,  Dracunculus  persarum  Kampfer  
1691,  Gordtus  medi- 

nensis Linneeus  1758,  Filaria  dracunculus  Bremser  1819,  ̂
.  cethi- 

opica  Valenciennes  1856,  Dracvmculus  medinensis  Co
bboJd  I«b4. 

Dracunculus  medinensis,  commonly  called  the  gui
nea-worm,  tlie 

dracunculus,  Beinwurm,  Brachwasserwurm,  tankworm
,  or  dragon- 

neau,  is  endemic  in  tropical  Africa,  India,  Persia
,  Turkestan 

Arabia,  and  some  places  in  South  America,  to  which  it  was
  importea 

from  Africa.  i  -i.  oc. 

.  It  has  been  known  since  the  most  remote  periods,  and 
 it  was 

probably  the  fiery  serpent  mentioned  by  Moses,  who
  apparently 
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00  imiU^i^smJength  and  0-5  to  17  millimetres  in  diameter 

Fig.  206.— Dracunculus  medinensis  Linn^us. 

mouth  wh  cb  hf.         r'^^  ^^^"^^  ̂ ^^^  t^^n^inal 

papni^     ?  lidfinr°    f  -^5?         ̂ ^^'"^^^  su
bmedian 

co^   krablv  in  f  hi  f  11  ̂̂ T^^^  alimentary  canal,  which  atr
ophies consicterably  m  the  fully  developed  condition.    The  lar^e  uterus which  occupies  the  whole  length  of  the  body  when  fiUed  wTth 

anf  fust  eXr.f/'^.l''"'^"'^       ̂   ̂P^^^  ̂ he  mou  l' 

l^^st:;!^^^^^^^^^  "^^^^  -  ̂ ^^^^  -  length,  and 

tissu!fabnn?7hr'^^'  ^^^^  connective 
c he  off    wU^  copulation  probably  the  males 

enflv  in  ̂1'^"  fe^^le  IS  gravid,  she  moves,  head  first,  appar- 
ently m  search  of  water,  usually  downwards  towards  th^  leg  or 

In  U  T""^  .^^'^e'  ̂ °  *l^e  ̂ ^"d  or  arm,  and  very  rarely 
\  fif       ̂ 'V^^'^  """^^^         epidermis,  she  bores  her  way 

he^presence  ̂ ""^  ̂'^^^'^^     ̂ '"^"^  °"  ̂̂'"^  ̂"'"^''''^  "'^''^^ 

wl^t^r  ̂ ^ii  ̂ """"l  ̂   '"'^11  ̂ °le  ̂ s  s<^e"'  at  the  bottom  of which  hes  the  vulva,  through  which  the  tube  of  the  uterus  has prolapsed  bending  the  head  to  one  side.  Clear  fluid  can  be  seen 
escaping  from  this  tube,  which,  when  examined,  is  found  to  be  full 01  embryos. 

The  segmentation  of  the  egg  takes  place  in  the  uterus,  and  the 
embryos  are  born  alive.    They  are  flat,  pointed  little  bodies, 
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r  •ii;,^PtrP  m  leneth  and  i7-5  m  in  breadth,  wit
h  a  narrow,  very 

0-6  milhme  re  f    J  ?  f  ^^^^^  ̂ ^^^  ̂ ^^^^  .^^ 

laTlrplace  about  the  seventh  to
  ninth  day,  and  the  second  be- 

twe"n^he  tenth  and  eleventh  day,  af
ter  which  Progressive  histo- 

locriSl  changes  occur.  After  the  fou
rth  week  no  further  change 

takes  place  though  they  can  hve  for 
 forty-one  days  m  the  Cyclops 

When  Pla^d  in  0-22  per  cent,  solut
ion  of  hydrochloric  acid  the 

Cv  /o/>s^^  promptly  killed,  while  the.  la
rva  appears  to  be  stimulated, 

nnderoyn?  ecdysis  and  escaping  from  th
e  Cyclops  by  boring  its 

way'Cugh  tS  chitinous  cut'iclf.  In  a  monkey  fed  with  in^^^^^^^^^^^ 
CvcloPs  three  females  and  two  males 

 were  found.  It  is  therefore, 

co4ct  to  assume  that  man  is  infected  by  in
gesting  mfected  Cyclops 

M4 

Fig.  207.— Larva  of  Dracunculus  medinensis 
 Linn^us. 

(After  Looss,  from  Mense's  '  Tropenkrankheiten.'
) 

with  his  drinking-water,  and  it  is  probable  that,
  set  free  in  the 

stomach,  the  larvee  enter  the  connective  tissue  
by  boring  their 

way  through  the  stomach-wall.  .    .   ,      r^t.    4.    t  v  \ 

Pathogenicity— The  worm  causes  dracontiasis  (see  Chapt
er  LA.). 

Family  8.  Mermithid^. 

Nematoda  with  a  diagonal  fibre  system  in  the  cuticle,  without  anu
s,  and 

with  six  mouth  papillae. 

The  male  has  two  spicules  and  three  rows  of  numerous  papillae. 
Genus. — Mermis  Dujardin. 

Mermis  Dujardin  1845. 

Mermithidae  possessing  the  characters  of  the  family. 

Subgenus  (Ag-amomepmis)  Stiles  1903- 

A  purely  collective  group,  which  contains  forms  sexually  immature  and 
not  capable  of  being  definitely  placed. 

(Agamomermis)  restiformis  Leidy  1880. 

Synonym. — Filaria  restiformis  Leidy  1880. 
In  1880  Leidy  received  from  Woodward  a  worm  which  was  supposed  to 

have  come  from  the  urethra  of  a  man  hving  in  America.  Stiles  has  re-examined 
this  specimen,  and  concludes  that  it  is  an  Agamomermis. 

The  cuticle  is  32  to  48  fx.  thick,  with  a  diagonal  fibre  system.  The  head  end 

is  attenuated,  and  possesses  a  very  small  terminal  mouth  without  hps, 

behind  which  are  six  papillae.  The  excretory  pore  (?)  is  0-442  millimetre 
behind  the  mouth.  The  pharynx  is  straight,  and  opens  into  the  cyhndncal 
intestine,  which  is  a  dark  cascal  structure  ;  but  there  is  no  anus  and  no  caudal 
papillse.    The  tail  is  curved  ventrally  and  bluntly  rounded. 



.'44    PARASITIC  CAUSES  OF  DISEASE-NEMATHELMINTHES 

th?farbodJ^  °^       oesophagus  there  is  a  bUnd  sac,  which  probably  represents 
H^''^r'"'fi '-^  /wwww  om  Leidy  1850.— Perhaps  this  worm  ought  to  be classified  here  instead  of  under  Filaria.  ^ 

Family  9.  Ascarid^. 

Nemathelminthes  with  three  oral  papilte.  one  dorsal  and  two 
ventral  ;  oesophagus  with  a  bulb.  Male  with  one  or  two  spicules  • lemale  with  two  ovaries. 

Genera.— ^5cam,  Toxascaris,  Belascaris,  and  Lagochilascaris. 
Ascaris  Linnaeus  1758. 

Ascaridee  in  which  the  oral  cavity  is  surrounded  by  three  large 
papillae,  one  placed  dorsally  and  two  ventraDy.  Male  with  two 
equal  spicules  and  numerous  pre-anal  and  post-anal  papilla.  Vulva 
in  front  of  the  middle  of  the  body. 

Species. — Ascaris  lumbricoides,'  A.  texana,  A.  mariiima. 

Ascaris  lumbricoides  Linnaeus  1758. 

This  is  one  of  the  most  common  parasites  in  the  tropics.    It  is 
however,  possible  that  other  species  escape  recognition  by  being 
casually  considered  to  be  Ascaris  lumbricoides.    It  is  usually  met 

Fig.  208. — Development  of  Ascaris  lumbricoides. 

(After  Stiles.) 

with  in  the  small  bowel,  but  may  be  found  post  mortem  in  the 
stomach,  oesophagus,  mouth,  nose,  larynx,  trachea,  or  bronchi.  It 
may  also  be  found  escaping  from  the  anus.  More  rarely  it  has  been 
seen  in  the  liver,  causing  abscesses,  in  the  pancreatic  duct,  and  in 

the  vermiform  appendix,  and  iji  worm  abscesses  in  the  body-waU. 
Usually  it  gives  rise  to  no  symptoms,  but  at  times,  when  in  large 
numbers,  it  may  cause  pathological  effects. 

Morphology. — It  is  yellowish  in  colour,  with  often  a  faint  trace 
of  a  reddish  tinge.  In  form  it  is  spindle-shaped.  Male  is  15  to 
25  centimetres  in  length  and  3  millimetres  in  diameter.  The  pos- 

terior extremity  is  conical,  and  bent  ventrally,  with  two  spicules 
2  millimetres  in  length,  and  broader  at  the  tips.  On  each  side  of 

the  cloaca  there  are  seventy  to  seventy-five  papillae,  of  which  seven 
pairs  are  post-anal.    Female  is  20  to  40  centimetres  in  length  by 
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5  millimetres  in  breadth.    The  vulva  is  
at  the  junction  of  the 

anterior  and  middle  thirds  of  the  body.        „  .  ,  , 

Life-History.-The  eggs  are  laid  in  the  small  mt
estme,  and  appeal 

unsegmented  in  the  fteces.  They  measure  50  to  70 
 /x  m  length  by 

40  to  50  |U,  in  breadth, 

surrounded  by  a  thick 

transparent  shell,  which 

has  an  externally  irregular 

coating  of  albumin,  which 

is  stained  brownish-yeUow 

by  the  stercobihn  of  the 
fjeces.  These  eggs  can 

stand  alteration  in  tem- 

perature and  moisture.  In 

warm,  moist  earth  the 

embryo  appears  in  about 
a  month  in  the  form  of  a 

spiral  roll,  but  does  not 
hatch  until  it  reaches  the 

interior  of  man,  when  it 

develops  into  an  adult,  as 

was  shown  by  the  experi- 
ments of  Davaine,  Grassi, 

Calandruccio,  Liitz,  and 

Epstein. 

Leuckart  and  von  Lin- 

stow  had  beUeved  that  an  intermediate  host  was  necessary, 

but  this  appears  from  the  above  experiments  to  be  erroneous
. 

The  eggs  infect  human  beings  through  polluted  vegetables,  fruits, 

water,  or  hands  soiled  with  dirt. 

Stiles  found  that  the  house-fly  could  carry  the  egg,  which  passed 

through  its  alimentary  canal  unaltered.  The  worm  matures,  and 

deposits  ova  in  one  month  from  entering  the  body. 

Pathogenicity— It  is  only  pathogenic  in  large  numbers,  or  when 

it  invades  the  liver,  causing  abscess,  or  the  appendix,  causing 

appendicitis. 

Ascaris  (?)  maritima  Leuckart  1876. 

An  immature  worm,  possibly  accidentally  swallowed  in  food,  was 

vomited  by  a  child  in  North  Greenland  in  1865,  and  was  supposed 
to  be  an  immature  female  Ascaris. 

Fig.  209. — Ascaris  Lumbricoides  newly HATCHED. 

(Microphotograph  by  J.  J.  Bell.) 

Ascaris  (?)  texana  Smith  and  Goethe  1904. 

Stiles  appears  very  doubtful  as  to  whether  this  worm  is  an 

Ascaris.  The  female  only  is  known,  measuring  58  to  60  milhmetres 

in  length.  Uterine  eggs  60  by  40  /x..  It  was  found  in  a  man  in 
Texas. 35 
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Toxascaris  Leiper  1907. 

Ascaridae  with  the  anterior  end  of  tlae  body  bent  dorsally  cuticle 
hnely  striated,  oesophagus  simple,  without  a  bulbous  portion, 
l^aipi  of  hps  club-shaped.  Male  with  a  tapering,  acicular  tail  and without  ventral  protuberance  behind  anus.  Six  pairs  of  post-anal 
papillae  in  two  groups,  the  ventral  pairs  continuous,  with  a  pre-anal 
row  on  each  side  of  the  body,  and  three  lateral  pairs  on  the  outer 
aspect  of  the  tail.  Testis  lies  in  the  anterior  part  of  the  posterior 
half  of  the  body.  Seminal  vesicle  long  and  tubular.  Ejaculatory duct  short.  Female  with  vulva  about  the  centre  of  the  body 
Egg  oval  and  smooth. 

Of  the  species  belonging  to  this  genus,  only  one,  Toxascaris  cams 
Werner  1782,  is  known  in  man. 

Toxascaris  canis  Werner  1783. 

Synonyms. — Lumhricus  canis  Werner  1782,  Ascaris  canis  Gmehn 
1789,  A.  marginata  Rudolphi  1802. 

Toxascaris  canis  is  the  common  Ascaris  of  dogs,  which  used  to 
be  called^,  canis,  but  recently  Leiper,  when  examining  a  number 
of  specimens  of  ̂ .  lumbricoides  in  Egypt,  found  among  them  several 
smaUer  and  apparently  younger  forms.  On  examining  these  he 
found  that  they  had  winged  expansions  on  either  side  of  the  head, 
which  indicated,  that  they  were  not  A .  lumbricoides.  On  further 
examination  they  proved  to  be  the  same  species  as  that  found  in 
dogs,  but  differed  from  that  found  in  cats.  Up  to  that  time  A .  canis 
in  the  dog  and  A .  mystax  in  the  cat  were  supposed  to  be  identical. 
Finally,  on  careful  anatomical  examination,  it  was  found  that  the 
two  not  merely  differed  considerably  from  one  another,  but  also 
from  A.  lumbricoides.  He  therefore  formed  two  new  genera — 
Toxascaris  and  Belascaris.  Toxascaris  has  only  been  recorded  once, 
so  far,  in  man. 

Morphology. — Body  white  or  reddish,  head  curved  dorsally,  with 
two  membranous  lateral  expansions,  broader  behind  than  in  front. 
Male  5  to  10  centimetres  in  length,  with  curved  tail,  possessing  two 
small  lateral  membranous  wings  and  twenty-six  papillse.  Female 
9  to  12  centimetres  in  length,  with  an  obtuse  tail.  Eggs  75  to  80  n 
in  diameter. 

Life-History. — ^Development  is  beheved  to  be  direct. 

Pathogenicity. — It  often  causes  intestinal  and  nerve  symptoms  in 
dogs.  Post  mortem  the  mucosa  of  the  intestine  is  tumefied  and 
catarrhal. 

Belascaris  Leiper  1907. 

Ascaridse  with  the  anterior  end  of  the  body  bent  ventrallj^  cuticle 
coarsely  striated,  oesophagus  with  a  distinct  bulbous  portion.  Male 

with  a  probular  tail — i.e.,  like  a  closed  fist,  with  forefinger  semi- 
extended.  Immediately  behind  the  anus  there  is  a  protuberance, 
with  a  pair  of  papillae.    On  the  tail  there  are  two  ventral  and  two 
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lateral  pairs  of  papilte,  the  tips  of  whic
h  support  a  slight  expansion 

of  the  cuticle.    The  testis  is  situate  in  the 
 anterior  half  of  the  body 

The  vesicula  seminalis  is  remarkably  on
g,  and  there  is  a  shor 

ejaculatory  duct.    Female  with  vulva  
situated  m  the  anterior  part 

of  the  body.    Egg  with  a  corrugated  
shell. 

ty^pQ— Belascaris  mysiax  Zeder  1800. 

Belascaris  mystax  Zeder  1800. 

Synonyms.— Fusaria  mysiax  Zeder  18
00.  Ascaris  alaia  Belling- 

^^^Thisf scaris  is  found  in  cats,  and  has  been  recorded  nine  times 

"'Shology.— Head  curved  ventrally,  with  two  membranous 

lateral  expansions.    Male  4  to  6  centimetres  
m  length  ;  female 

4  to  10  centimetres  in  length. 

Pathogenicity,— It  rarely  causes  any  symptoms. 

Lagocheilascaris  Leiper  1909. 

Ascaridffi  with  dense  cuticular  Hps  and  interlabia  surrou
nded  by 

a  ridge,  and  furrow  separating  the  hps  from  the  rest  of 
 the  body. 

(Esophagus  simple.  Shallow  ledge-hke  cuticular  alae
  extend  along 

either  side  of  the  body  to  near  the  tail.    Eggs  mosaic. 

Type  Species.— Lagocheilascaris  major  Leiper  1909,  m  the
  hon. 

Lagocheilascaris  minor  Leiper  1909. 

This  species  has  been  found  in  the  pus  of  subcutaneous  absces
s 

in  man  in  Trinidad. 

Morphology.— Males  9  millimetres  in  length  by  0-5  millimetre
s 

in  breadth,  with  bent  posterior  part  of  body.  Female  15  millimetres 

in  length,  straight  posteriorly.  The  vulva,  with  two  projecting  lips, 

opens  6  millimetres  from  the  anterior  end. 

Hosts —Man  and  possibly  one  of  the  Carnivora. 

Habitat— Probably  intestinal.    The  specimens  were  found  m 
abscesses  under  the  skin. 

Family  10.  Oxyurid^  Dujardin. 

Oxyuris  Rudolphi  1803. 

Nematoda  in  which  the  three  labial  papillae  are  not  very  distinct. 

(Esophagus  long,  with  a  distinct  dilatation.  Male  with  curved 

posterior  end,  one  spicule,  and  two  pairs  of  pre-anal  papillae. 
Female  with  straight  posterior  end,  which  tapers  to  a  point.  Vulva 
in  the  anterior  end  of  the  body. 

Type. — Oxyuris  vermicularis  Linnaeus  1767. 

Oxyuris  vermicularis  Linnaeus  1767. 

Synonyms. — Ascaris  vermicularis  Linnaeus  1767,  Fusaria  ver- 
micularis Zeder 1803. 
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Oxyuns  vermicularis  is  the  pin  or  thread  worm,  and  occurs,  as 
far  as  is  known,  on^y  in  man  and  all  over  the  world.    It  is  believed ^  to  hve  in  the  lower  part  of  the  small  intestine 

at  first,  and  then  the  gravid  females  travel  to 
the  large  bowel.  It  has  been  known  from  the 
earliest  times. 

Morphology. — It  is  a  minute  white  round 
worm,  with  transversally  striated  cuticle,  which 
forms  two  ridges  along  the  ventral  and  dorsal 
surfaces  corresponding  to  the  lateral  ridges. 

Male  is  3  to  5  milhmetres  in  length,  with  a 
spirally  rolled  posterior  extremity,  with  one 
spicule  and  six  papillce.  Female  is  lo  milh- 

metres in  length  and  0-6  miUimetre  in  breadth, 
with  a  long  pointed  tail. 

Fig.  211. — Development  of  Oxyuris 
vermicularis. 

(After  Leuclcart,  from  Stiles.) 

Life-History. — The  egg,  when  deposited  from 
the  uterus,  measures  50  to  52  /m  by  16  to  24  fL, 
with  a  thin  shell  and  a  fairly  well-developed 
embryo.  The  dorsal  surface  of  the  egg  is  more 
convex  than  the  ventral.  These  eggs  escape  in 
the  faeces.  They  are  then  reintroduced  into  the 

mouth  or  nose  by  self-infection,  fruits,  vege- 
tables, etc.,  hatch,  and  grow  in  the  small 

intestine  into  males  and  females. 
After  fertilization  the  males  die  off  and  the 

females  travel  into  the  csecum,  and  later  into 

the  colon,  and  have  a  great  tendency  to  wander 

through  the  anus  to  the  outside.  The  duration  of  hfe  of  0.  vermicu- 
laris in  the  human  body  is  not  known. 

Pathogenicity. — In  large  numbers  may  set  up  enterocolitis  ;  in 
small  numbers  it  causes  only  irritation. 

Fig.  2 10. — Oxyuris 
vermicularis. 

The  male  is  to  the 
left,  the  female  to 
the  right. 

(After  Claus.) 

BURSATA. 

STRONGYLES  LOOSS  igii. 

Family  ii.  Strongylid^  Cobbold  1864. 

Nematoda  with  cylindroid,  rarely  filiform  bodies,  mouth  usually 
with  six  oral  papillae,  with  or  without  chitinous  armature,  and  an 

oesophagus  more  or  less  enlarged  posteriorly.  Male  with  a  bursa 
copulatrix  and  one  or  two  equal  spicules.    Female  with  a  single  or 
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double  ovary  ;  vulva  situated 
 anteriorly  or  posteriorly.    

As  a  rule, 

i860. 

Triodontophorus  Looss  
igoi. 

Synonyms.-r„Wo»;«  Lo
oss  1901,  nec  Westwood  1

845  ;  Tern,- 

rsitr:io?ttsS;stt'n
^%t?^eti?oVreti! 

Found  in  horses  and  men. 

Triodontophorus  deminutus  Rai
Uiet  and  Henry  igoS- 

parasite  presented  m  I»b5  Dy  monebLici  American 

History  Museum,  and  collected  
postmortem  from  America^ 

?oToo:?:  "^^^^^^^^-'f^rS^BSi 

Str:al'^;^srt^lo.^s|-^ and  Lorengo  Marques.    It  has  now
  been  recorded  m  a  number  oi 

cases.    It  is  also  found  in  monkeys. 

Morphology.-To  the  naked  eye  their 
 -d 

those  of  agchylostomes.    The  body  is  white  cyiman^  transverse 
the  end.    Cuticle  transversely  striated,  and  ̂  0^,°^^, "^f i^^'J'f^^^^^^  pore, 
fold  across  the  ventral  surface  o  the  body  at       l^J^^  "J ^J^^^^  o  04  S^^tre. 

The  mouth-collar  is  moderately  developed,  with  a  ae
ptn  01  "  "4 

The  anterior  surface  carries  four  small  knob-hke  ̂ ^^^median  p^^^^      and  the 
edge  surrounds  the  entrance  to  the  mouth  with  a  double  f^^*;^  2^^^*=^^^^^ 

fringes  composed  of  cuticle.    These  two  ro
ws  constitute  the  external  ana 

internal  crowns  of  the  corona  radiata.  ^j-^„^+,,rp   ranned  and 
The  buccal  capsule  is  a  barrel-shaped  chitinous  strucW^  c^p^^^^^^^ 

covered  in  by  the  mouth-collar  and  the  corona  radiata  I^^^^X^ 
the  dilated  end  of  the  cesophagus,  whose  chitanous  

lmmg  exp 

funnel  uniting  with  the  cuticle  on  the  outside  of  the  
esophagus  ana  coming 

near  the  cS  of  the  buccal  cavity,    It  shows  th-e  cuticular  edges  p^^^^^^^^ 
ing  into  the  lumen,  which  are  continued  forwards  ̂ .^^^^^^^^^f  jji^^f t^^^^^ 
prLgs  or  teeth,  one  dorsal         ̂ wo  ventra^.    TJ.e  chara^^^^^ 

^rdi^^^mreftf  ̂^^^^^^  l^'^irTtZl^L,^^^  ̂ r^^  ̂  metre  long,  and  with  three  fleshy  valves  guarding  its  
entrance  into  the  chyle 

intestine.^  The  rectum  is  short,  and  ends  in  the  anus,  ̂ ^^^iVe  wntr^^^s^^^ 
from  the  tip  of  the  tail.  The  excretory  system  opens  on  

the  yentml  sur  ace 

halfway  beLeen  the  posterior  Umit  of  the  bucca  cavity  and  
the  nerve  ring^ 

The  male  is  9-5  millimetres  long  by  0-56  millimetre  
in  hreadth  with  a 

spicule  0-9  millimetre  long.  Female  is  14  to  16  millimetres  
in  length  and 

0-73  millimetre  in  breadth,  with  a  tapering  posterior  extremity.  
The  vulva 

is  nearly  0-48  miUimetre  from  the  hinder  end.  The  vagina  is  
sho rt  and  opens 

into  two  uterine  tubules.  The  uterine  eggs  are  60  to  8q  /x  by  40  f^.  witn  
a 

delicate  shell  and  often  a  morula. 

Life-History  and  Pathogenicity.— Unknown. 
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(Esophagostomum  Molin  i860. 

Strongylidcx  in  which  the  mouth  is  small  and  circular  wiih  ̂  
chitmous  ring,  which  carries  a  fold  and  six  papillL  There  ̂   a 
marked  swelhng  just  behind  the  anterior  extremitv  '  Mde  birsa with  two  equal  spicules;  female  with  two  ovaries  and  the  vulva opening  situate  near  the  anus. 

species Tre  oun?  n  fh^  Ti"'^  °ther species  are  found  in  the  gorilla,  chimpanzee,  and  other  monkeys. 

CEsophagostomum  apiostomum  Willach. 

pTiOll)im.~CEsophagostomum  brumfti  RaiUiet  and  Henry  IQO'^ This  worm  was  found  by  Brumpt  in  cyst-like  nodules  in  the  cicum 

Ifrica  On  V  ̂h^^  °"i'^'  R-er%ear  Rudolph's  Sea  in  EaS Africa.    Only  the  female  is  known.    Found  also  in  monkeys. 
Morphology.-Female  8-5  to  10-2  milUmetres  long  by  0-20 c  to  o-x2c  milli 

SrtTcle^rrnsVeSl%W  '"^^^^^  th'e' posteSrTnd: v^uucie  transversely  striated.    There  is  a  distension  behind  the  oral  ravifv which  IS  formed  of  a  cuticular  band  with  a  crown  with  twelve  spiSTs  oTth^^ 

SeS^endTonnld  off"";.^^^^^  P^P^""  laterll 
 fouSe^^an)' i-ostenor  end  rounded  off  with  three  broad  undulations. 

Life  History.— Not  known. 

Pathogenicity.— Forms  cyst-hke  nodules  in  the  large  intestine. 

(Esophagostomum  stephanostomum  var.  thomasi  Railhet  and Henry  igog. 

This  species  was  found  by  Wolferston  Thomas  in  tumours 
numbering  187,  m  the  large  and  small  intestines  of  a  man  in  Brazil' ihe  tumours  were  in  some  instances  large  enough  to  diminish  the lumen  of  the  bowel.  Each  tumour  contained  a  male  and  a  female 
worm.  Ihe  species  (E.  stephanostomum  Stossich  1904  was  found 
m  the  large  intestine  of  the  goriUa,  and  a  variety  (E.  stephanostomum 
var.  dentigera  Railhet  and  Henry  igog  is  found  in  the  chimpanzee. 

Morphology.— Body  cyHndrical,  thick,  only  attenuated  towards  the  ex- tremities. Buccal  capsule  with  an  external  crown  of  38  lamella  Male 17  to  22  millimetres  in  length  and  0-75  milUmetre  broad.  Bursal  thick  at the  sides,  with  one  spicule  1-38  to  1-475  milUmetres  long.  Female  16  to  20 milhmetres  long  by  0-9  millimetre  broad.  Vulva  in  front  of  the  anus  o-?  to 0-525  millimetre  from  the  posterior  end. 
Life-History.— Not  known. 
Pathogenicity.— Forms  tumours  in  the  waU  of  the  small  and large  intestines. 

Family  12.  Metastrongylid^  Leiper  igi2. 

This  family  includes  a  number  of  genera,  among  which  are Metastrongylus,  Nematodirus,  and  Hamonchus. 
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MetastFongylinse  Leiper 
 1912. 

Metastrongylus  Moiin 
 1861. 

Metastrongylid.  with  mouth  -ro
unded  by  six  ̂   Male  -th 

JoSre^n^^S^t
^^^^^^^^  E.bryosw.thout 

?eeth  and  with  slightly  develop
ed  oesophageal  bulb. 

Metastrongylus  apri  Gmelin  
1789- 

1 845.  5.  longevaginatus  Diesmg  1851-  .         bronchial  tubes  of  pigs 
Metastrongylus  afn  is  not  ̂ nconimonly  found  in  tn  occasionally  it 

in  Germany  (60  per  cent  Berlin^  15  %g^^^lllZ^Us  R^ailey  185S.  foundby 
infects  other  animals,  i^-^l^^^^S  r^^^l  ̂J'n  of  man  with  this  parasite.  Diesing 
Rainey  and  by  Bnstowe  may  in  Klausenberg  in  i845- 
recogmzed  the  worm  m  the  lung  of  a  boy  f  ffj^.f  looked  upon  as  accidental, 
It  is  said  to  also  occur  in  the  mtestme^t  this  is  1^^^^^^^ 
as  its  usual  habitat  is  t^e  lung,  where  it  m^cause^neu  ^^^^^  ̂ .^^ 

Morphology.-Body  relatively  ^"["^^t"^  Male  •  12  to  25  milhmetres 
six  hps,  of  which  the  two  lateral  are  the  largest,    ̂ ^iaie  ,  .^^^^^ 

when  oviposited,  they  already  contain  an  ̂ ^bryo  ^  j^^^^ 
Life-History.-Only  t^^^  embryonic  and  larvai^^^^  ^^^^^ 

been  studied.    From  ̂ ^.^l^fy        ̂ he^tS  worms  have  been  noted 
presumed  nowadays,  and  farther  the  tact  tnax  xie

  ^.^ 

fn  the  aUmentary  canal  bears  quite  a  different  ̂ ^^^^^^^^ 

Nematodirus  Ransom  1907. 

Metastronc^ylid^  with  bursa  provided  wit
h  double  ventral  median  ribs, 

two  dtsaTrfbl  spicules  long  and^filifomi 
 without  accessory  piece. 

Type  Species. — Nematodirus  filicoUis  Kudo
ipni. 

Nematodirus  gibsoni  Stephens  1909. 

This  worm  was  discovered  by  Bell  in  the  faece
s  of  a  Chinaman  in  Hong 

''M^rpTologr-S  mafe'^^^^^^^^  21  millimetres  by  0-4 
 milhmetre,  and 

nofsesses  an^  attenuated  head  with  two  cervical  pap
illcE,  and  a  mouth  mth 

C  lateral  papml  The  bursa  shows  two  
well-marked  lobes,  continued 

drsaui  on  to  the  body  as  a  V-shaped  sUt.  There  
is  one  pair  of  ventral  rays 

and  sS  pairs  of  dorsll  rays-an  anterior,  two  
middle,  and  two  posterior, 

whlh  TasTarise  from  a  common  stem.    The  spicules  
are  very  long  (7  milli- 

"^helmL' mrasures  25  -immetres  long,  and  possesses  a  pointe^^^  tail^on 
which  the  anus  opens  0-2  millimetre  from  the  tip  while  

genital  pore  is 

0-5  milUmetre  from  the  same  extremity.    The  utenne  egg  mea
sures  no  m 

^^Life-iHistory.— Nothing  is  known  as  to  the  life-history. 

Pathogenicity.— It  is  not  stated  whether  it  is  or  is  not  p
athogenic. 
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Hsemonchus  Cobb  1898. 

^Synonym.~Hmnonchus  Stiles  1903,  Strongyles  0.  F.  Miiller  pro 

.nfd7n°n!nh^^''  "^°^th.    Male  bursa  trilobed  with 
mnl.    ̂    '^syn-'metncal,  spicules  short  with  an  accessory  pirce 

me"^  P-^-^^^  byTon^eT/u: 
Type  Species.—HcBmonchus  coniortus  Rudolphi  1803. 

Haemonchus  contortus  Rudolphi  1803. 

PoIed'trTdT/^'^f  Magalhaes  in  a  case  of  anemia  sup- posed to  be  due  to  Agchylostoma  duodenale,  and  from  which  the 

fifth  of  the  body.    Eggs  are  einpsoidal,  70  to  95  A  long  by  43  to  54  Tbroa^d 
Life-History.— The  rhabdite  embryos  quickly  leave  the  e^gs 

rcdvse?   'tV"  T'.-'"'  "^".^^7  '  laLr  they  undef|o 

betaslly  alq^irec
^'""'  "  ""'"''^'^ 

Habitat.— The  intestine  of  the  goat,  sheep,  etc. 
Fattiogenicity.— Produces  anaemia  resembling  that  of  agchylos- 

tomiasis,  and  has  a  htemolytic  toxin.  ^  ̂ 

Family  13.  Trichostrongylid^  Leiper  1912. 
Trichostrongylus  Looss  1905. 

TrichostrongylidEe  with  body  tapering  gradually  from  the  genital openmg  anteriorly.    Head  with  three  small  lips  and   blunt  or 
pointed  papillae,  without  cuticular  protuberances  or  neck  papilla Luticle  transversely  striated;  oesophagus  long.    Male  with  the bursa  closed  round  by  large  side-flaps,  without  evident  median 
toids  ;  spicules  spoon-hke,  with  a  boat-shaped  accessory  piece 
±<emale  with  the  genital  opening  in  the  posterior  half  of  the  body 1  ail  short,  with  two  small  papillcC  near  the  tip.    Egg  thin-shelled. Type  Species. — Trichostrongylus  retortceformis  Zeder. 

Three  species  of  interest  in  tropical  pathology  :  Trichostrongylus colubnformts,  T.  probohmis,  and  T.  vitrinus. 

Trichostrongylus  colubriformis  Giles  1892. 

Synonyms.— Strongyles  colubriformis  Giles  1892,  5.  instabilis Kailhet  1893.  S.  subtilis  Looss  1895. 



TRICHOSTRONGYLUS  PROBOLURUS  553 

This  species  was  found  by  Looss  in  post-m
ortems  on  fellahs  in 

Alexandria  and  Cairo,  and  also  by  Ijima  in  a  wom
an  m  Japan.  In 

man  however,  it  is  only  an  accidental  parasite,
  bemg  usually  found 

"n  the  duodenum,  rarely  in  the  stomach,  of  sheep  a
ntelopes  drome- 

daries in  Egypt,  monkeys  in  North  America,  and  s
heep  m  India. 

Morphology.-Male  4  to  5  milhmetres  i
n  length  and  0 -08  milh- 

metre  in  thickness  just  in  front  of  the  bursa.  Spicule 
 135  to  145 

in  leneth  and  the  accessory  portion  70  /x  m  length,
  with  a  long 

muscular  oesophagus.  Bursa  with  two  lateral
  semicircular  wings 

connected  by  a  cross-bridge.  Ribs  arranged
  asymmetricany. 

Female  5  to  6  millimetres  in  length,  and  about  0-
09  milhmetre  in 

breadth.  Posterior  extremity  tapers  to  a  pointed  tail
,  m  front  ot 

which  the  anus  is  situated,  0-055  to  0-07  miUimetre, 
 and  the  vulva 

1-05  to  1-2  millimetres.  Eggs  72  to  80  ix  by  40  to  43  ;  when 

oviposited,  generally  contain  eight  to  twelve  celled 
 embryo. 

Life-History.— Resembles  that  of  Agchylosioma  duodenale
  outside 

the  body,  according  to  Leiper. 

Pathogenicity— Believed  to  be  unimportant. 

Trichostrongylus  probolurus  RaiUiet  1896. 

Synonym. — Strongylus  probohmis  RaiUiet  1896. 

This  parasite  hves  in  the  duodenum  of  sheep,  antelopes,  and 

dromedaries  in  Egypt,  and  has  also  been  found  in  man  in  Egypt. 

Morphology.— Male  4-5  to  5-5  milhmetres  in  length,  o-o8  miUi
- 

metre in  breadth  just  in  front  of  the  bursa.  Spicule  126  to  134  fi, 

accessory  piece  75  to  80  fj.  in  length. 

Female  4-5  to  6  miUimetres  in  length,  anus  0-04  to  0-05  milh- 
metre, and  vulva  i-o8  to  1-25  miUimetres  in  front  of  the  tip  of  the 

tail  \vhich  is  short.    Egg  76  to  80  [m  by  43  to  46  [m. 
Life-History. — This  is  unknown. 

Pathogenicity. — Believed  to  be  unimportant . 

Trichostrongylus  vitrinus  Looss  1905. 

T.  vitrinus  is  found  in  the  duodenum  of  sheep  and  dromedaries, 

and  also  in  man  in  Egypt. 

Male  4  to  5-5  miUimetres  in  length  by  0-085  millimetre  in  breadth 

in  front  of  the  bursa,  which  is  larger  than  in  the  other  two  species. 

Spicule  160  to  170  /X,  accessory  piece  85  to  95  /x  in  length. 

Female  5  to  6-5  miUimetres  long  ;  vulva  1-15  to  1-25  milhmetres 
in  front  of  the  tip  of  the  tail  ;  egg  84  to  90  /x  by  46  to  50  /x. 

Life-History. — This  is  not  known. 
Pathogenicity. — BeHeved  to  be  unimportant. 

Family  14.  Agchylostomid^  Looss  1911. 

Strongyles  with  armed  mouth  and  bursa  copulatrix  provided 
with  ribs. 

Subfamilies. — Agchylostomince  and  Bunostominse, 
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Subfamily  AocnYLOSTOMiNiE  Looss  1911. 

Agchylostomidse  with  more  or  less  funnel-shaped  mouth  capsule, 
its  walls  on  the  ventral  side,  and,  especially  towards  the  anterior 
edge,  provided  on  each  side  with  two  longitudinal  thickenings 

projecting  outwards  like  ridges.  In  the  gutter-like  depressions 
between  the  ridges  lie  the  terminations  of  the  dorsal  and  lateral 
papillary  nerves.  Floor  of  the  mouth  cavity  with  one  pair  of 

inner  ventral  teeth,  otherwise  free  from  tooth-like  structures. 
Aperture  of  the  dorsal  oesophageal  gland  situated  in  the  wall  of  the 

mouth  capsule.  Bursa  of  the  male  closed  all  round.  Only  one- 
third  of  the  dorsal  ray  is  cleft.  The  course  of  the  genital  tubes  is 

longitudinal. 

Type  Genus. — Agchylostoma  Dubini  1843.  Other  genus:  Und- 
naria  Frolich  1789. 

Agchylostoma  Dubini  1843. 

Synonyms. — Ancylosioma  Dubini  1843,  Dochmius  Dujardin  1845 

fro  'parte. 
Agchylostomince  with  the  head  end,  where  the  mouth  is  situated, 

abruptly  truncated.  Mouth  large,  round,  with  its  ventral  margin 

armed  with  two  pairs  of  strong  hook-hke  teeth,  the  points  of  which 
are  bent  backwards,  while  the  bases  are  continuous  posteriorly  with 

longitudinal  rib-like  thickenings  of  the  external  surface  of  the 

capsule  wall.  The  aperture  of  the  dorsal  oesophageal  gland  can 
be  seen  in  the  dorsal  wall  of  the  mouth  capsule. 

Male  with  a  three-lobed  bursa,  broader  than  long,  with  two 

spicules.    Female  with  vulva  behind  the  middle  of  the  body. 

Species. — ^A  number  of  species  are  known  in  man,  dogs,  bears, 
civet  cats,  and  other  carnivora. 

Agchylostoma  duodenale  Dubini  1843. 

Synonyms. — Strongylus  quadridentatus  von  Siebold  18^1.,  Dochmius 

anchylostomum  Molin  i860,  Sclerostoma  duodenale  Cobbold,  Stron- 

gylus duodenale  Schneider  1866,  Dochmius  duodenalis  Leuckart 

1876  fro  parte. 

This  worm,  which  is  the  great  cause  of  tropical  anaemia,  was  per- 

haps known  to  the  ancient  Egyptians  under  the  term  '  Heltu,'  men-
 

tioned in  the  '  Ebers  Papyrus,'  which  is  supposed  to  have  been 

written  some  1550  years  B.C.,  the  disease  being  called  A. A. A.,  and
 

a  remedy  being  advised.  Perhaps  the  same  anaemia  is  referred  t
o  m 

the  '  Harita  Sarhhita '  under  the  term  '  pandu  roga,'  which  was 

said  to  be  caused  by  swallowing  clay.  If  this  is  correct,  th
en 

knowledge  of  anemia  due  to  geophagy  is  very  old  indeed.  If  
the 

ancients  did  really  know  about  this  worm,  and  the  disease  
caused 

thereby,  the  knowledge  was  totally  lost,  and  it  was  not 
 till  Dubini 

in  1838  discovered  the  worm  in  a  peasant  woman  m  M
ilan  that 

modern  medicine  knew  anything  about  its  existence.  
Pruner,  in 

1846  found  the  parasites  in  Egypt,  and  Griesmger,  m  18
51,  showed 
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that  it  was  the  cause  of  Egyptian  aiicemia.  Wucher
er,  .jn  1872 

found  that  it  was  the  cause  of  tropical  anaem
ia  in  Brazil  (called 

'  oppilacao  ').  Perroncito  found  that  it  was  the  cause
  of  the  anaemia 

which  badly  affected  the  miners  employed  in  th
e  St.  Gothard  tunnel. 

Grassi  and  Parona  in  1878  discovered  the  eggs  m 
 the  faeces,  thus 

enabling  a  diagnosis  to  be  made  during  Hfe.  The  w
ide  geographical 

distribution  of  the  parasite,  and  the  amount  of  d
isease  which  it 

causes,  is  slowly  being  reaUzed,  and  the  deat
hs  from  anaemia 

general  dropsy,  and  so-called  beri-beri,  etc.,  m  
different  tropical 

regions  are  being  found  to  be  due  to  this  animal. 

The  development  and  method  of  infection  have  been  co
mpletely 

traced  out  by  Looss  in  Egypt  in  a  most  masterly  manner
. 

In  1903  Stiles  found  that  under  the  term  Agchylosioma 
 two  dif- 

ferent parasites  were  being  confused,  one  corresponding  to  Dubmi  s 

Agchylosioma  duodenale,  and  the  other  new,  which  
he  named 

Necator  americamis.  Leiper  has  shown  how  widespread  this  la
tter 

parasite  is  in  the  Old  World. 

The  geographical  distribution  is  probably  not  correctly  known,
 

because  in  many  places  it  is  confounded  with  Necator.  It  is  sup- 

posed to  be  cosmopolitan  in  tropical  regions,  and  in  mines  and 

tunnels  in  colder  chmates,  in  which,  of  course,  the  air-temperature 

is  higher  than  that  of  the  outside. 

Morphology— The  body  is  cyhndrical,  tapering  from  back  to 

front  in  both  sexes.  During  hfe  it  is  flesh-coloured.  The 

cuticle  is  ringed.  The  mouth  is  terminal,  with  a  chitinous 

wall,  which  ventrally  carries  two  pairs  of  hook-hke  teeth,  and 

dors'ally  one  pair.  Close  to  the  base  of  the  outer  ventral  tooth 
opens  the  single-celled  head  gland,  which  runs  through  nearly  half 

the  length  of  the  body.  In  the  floor  of  the  mouth  there  are  two 

ventral  chitinous  plates,  and  the  prominent  opening  of  the  dorsal 

head  gland  (often  called  a  tooth). 

Male  measures  about  10  millimetres  in  length  by  0-4  to  0-5  milli- 
metre in  breadth,  and  possesses  a  bursa  copulatrix  at  the  posterior 

end,  which  is  umbrella-shaped  and  supported  by  chitinous_  rods, 
which  are  arranged  as  foUows  :  In  the  median  dorsal  hue  is  the 
costa  dorsaHs,  which  divides  dorsally  into  two  small  branches, 

which  are  ramified  at  their  tips.  Postero-laterally  there  is  one 
root  on  each  side — the  single  costa  dorsalis  externa,  in  front  of 
which  is  a  single  broad  lateral  root,  which  divides  into  the  costa 
lateralis  posterior,  the  costa  lateralis  media,  and  the  costa  laterahs 
externa  ;  while  anteriorly  also  on  each  side  is  the  costa  ventralis. 
Through  the  opening  of  this  bursa  project  the  two  spicules,  unless 
they  are  retracted,  which  are  long  and  slender,  and  measure  about 
2  millimetres  in  length.  The  male  generative  apparatus  consists 
of  a  testis  in  the  form  of  a  tube,  an  oval  vesicula  seminalis,  and  a 

long  cement  gland,  whose  secretion  fixes  the  male  to  the  female 
during  conjugation,  and  a  spicule  sac. 
The  female  measures  12  to  13  millimetres  in  length,  and  has  the 

vulva  at  the  junction  of  the  middle  and  hinder  parts  of  the  body. 
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from  which  a  short  vagina  opens  into  two  tubes,  which  are  divisible 
into  ovijector,  uterus,  receptaculum  seminis,  and  an  ovary. 

Life-History. — Tiie  adult  worms  live  chiefly  in  the  jejunum  of  the 
host,  where  they  feed  upon  the  viUi.  Blood  is  only  accidentally 

found  in  a  worm.  Here  the  females  lay  the  eggs, 

which  are  oval  in  form,  with  broad  rounded  poles', surrounded  by  a  colourless  shell,  which  is  really 
double,  but  looks  single,  inside  which  lies  an  oval 
granular  mass  separated  from  the  shell  by  a  con- 

siderable space.  As  the  egg  travels  down  the  ali- 
mentary canal  the  granular  mass  divides  into  two, 

and  finally  into  four  segments,  in  which  condition 
the  egg  is  usually  found  in  the  fffices.  Development 
proceeds  in  the  fasces  depending  upon  the  tempera- 

ture of  the  atmospheric  air.  In  twenty-four  hours, 
if  supplied  with  air,  water,  and  heat,  the  embryo  can 
be  seen  coiled  up  in  the  egg,  from  which  it  escapes  as 
a  larva,  and  feeds  on  the  faecal  material.  The  larva 

is  needle-shaped,  pointed  posteriorly,  and  measures 
200  to  250  in  length  by  15  to  17  /a  in  breadth,  and 
is  rhabdite  in  form,  with  a  long  cylindrical  terminal 
mouth,  opening  into  an  oesophagus,  which,  after 
narrowing,  swells  out  into  a  bulb  with  three  valves. 
The  straight  intestine  surrounded  by  granular  material 
opens  into  an  anus  situate  some  distance  in  front  of 

the  tip  of  the  tail.  This  larva  undergoes  a  first 
ecdysis  when  it  becomes  narrower,  and  the  oesophagus 
and  mouth  lose  their  characteristic  appearance,  while 
it  forms  a  new  skin  inside  the  chitinous  cuticle,  so 

that  (at  the  end  of  five 
days  in  the  tropics)  it 
now  ceases  to  grow 

and  feed,  and  takes  to 
water  or  moist  earth, 
where  it  can  remain 

unchanged  for  months, 

living  on  the  food- 
material  enclosed  in 

its  own  cells  (stage  of 

encystment).  During 
this  condition  it  may 

be  quite  active,  and 
can  swim  and  climb 

up  any  surface  which  is  wet.  This  is  an  important  factor  in 

explaining  the  production  of  certain  kinds  of  skin  eruptions.  It 

is  now  ready  to  infect  man,  which  it  does  through  the  hair- 

foUicles  of  the  skin,  causing  eruptions  or  sores— e.g.,  ground-itch. 

From  the  hair-follicles  it  forces  its  way  via  the  subcutaneous 

tissue  into  the  venous  bloodvessels  and  lymphatics.    In  the  for
mer 

Fig.  212. — Ag- 
ch ylostoma 
duodenale 
Dubini(Male). 

(After  Looss.) 

Fig.  213. — Anterior  End 
OF  Ago H YLOSTOMA 
DUODENALE  DuBINI. 

(After  Looss,  from  Mense's '  Tropenkrankheiten.') 
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it  reaches  the  right  heart  and  the  lungs  easily  ;  in
  the  latter 

are  killed  in  the  lymphatic  glands,  but  some  get  t
hrough 

blood,  and  in  this  way  are  carried  to  the  lungs. 

They  now  work  their  way  out  of  the  capillaries 

into  the  lumen  of  the  air  cells,  and  travel  up  the 

bronchi,  trachea,  and  larynx  into  the  oesophagus 

(they  might  by  chance  get  into  the  mouth),  and 

so  through  the  stomach  to  the  intestine.  The 

time  occupied  by  this  journey  is  beheved  to  be. 

from  seven  to  ten  days.  In  the  skin  they 

undergo  their  second  ecdysis,  and  later  a  third 

and  fourth  ecdysis  takes  place  in  the  ahmentary 

canal,  the  third  in  four  to  five  days  and  the 

fourth  from  four  to  six  days  after  their  arrival. 

They  now  measure  3  to  5  milUmetres  in  length, 

and  eight  days  later  the  generative  organs  begin 

to  attain  maturity,  and  the  first  copulations 

take  place,  and  a  few  days  later  the  first  eggs 

appear  in  the  faeces,  thus  completing  the  cycle 

of  development,  of  which  the  portion  after 

infection  occupies  four  to  six  weeks. 

The  more  important  morphological  changes  which 

take  place  in  the  human  body  may  be  briefly  re- 
capitulated. 

On  entering  the  skin  the  third  stage  of  development 
begins,  during  which  the  provisional  buccal  capsule  is 
formed.  A  third  ecdysis  ushers  in  the  fourth  stage, 
characterized  by  the  provisional  buccal  capsule  armed 
with  a  dorsal  and  a  ventral  pair  of  teeth.    During  this 
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to  the 

Fig.  214. — The  Median  and  External  Caudal  Bursa 
OF  AgCHYLOSTOMA   DUODENALE  DuBINI. 

I,  Costa  dorsaUs  ;  2,  costa  dorsalis  externa  ;  3,  costa 
lateralis  posterior  et  externa  ;  4,  costa  lateralis 
media  ;  5,  costa  ventralis. 

(After  Railliet,  from  Stiles's  Report.) 

Fig.  215.  AgCHYLO- 
STOMA DUODENALE 

DuBiNi  (Female). 

(After  Looss.) 

stage  the  sexes  become  differentiated  and  the  permanent  buccal  capsule 
is  formed.    The  fourth  ecdysis  results  in  the  appearance  of  the  adult  worms. 
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The  number  of  females  can  be  calculated  from  the  number  (jf 

eggs  in  the  fteces  by  the  formula  X  =  — ,  where  X  is  the  number 

47 

of  females  and  A  the  number  of  eggs  in  a  gramme  of  faeces. 
This  history  has  been  pieced  together  by  Looss  from  observations 

on  the  infection  of  Agchylostoma  duodenale  in  man  and  A.  caninum 
in  dogs. 

These  discoveries  of  Looss  have  been  confirmed  by  Lambinet.  Sambon, 
while  agreeing  with  the  view  that  the  worms  penetrate  the  skin  and  work 
their  way  to  the  lungs,  considers  that  they  pass  from  the  pulmonary  artery 
to  the  pulmonary  veins,  and  in  tliis  way  reach  the  general  blood-stream,  and 
in  due  course  the  jejunum,  the  mucosa  of  wliich  they  pierce,  and  enter  the 
lumen  of  the  bowel.  He  beheves  that  the  worms  seen  in  the  trachea,  larynx, 
and  stomach  by  Looss  are  merely  stray  specimens  which  have  escaped  in  the 
air  cells  from  the  vessels  of  the  lungs.    His  reasons  for  this  belief  are  :■ — 

1.  The  larval  forms  of  ̂ .  duodenale  have  seldom  been  found  in  the  stomach, 
and  when  found  in  this  organ  are  lodged  beneath  the  epithehum. 

2.  They  are  invariably  absent  from  the  duodenum. 

Fig.  2 1 6. — Agchylostoma  duodenale  Dubini  :  Development  of  the 
Rhabditiform  Embryo. 

(After  Looss,  except  the  last  figure,  which  is  after  Perroncito.) 

3.  They  have  been  found  in  the  left  heart,  in  the  pulmonary  and  azygos 
veins,  in  the  thoracic  duct,  in  the  peritoneum,  in  the  kidneys,  in  the  lymph 
glands,  and  in  the  connective  tissue  of  various  regions. 

4.  At  the  beginning  of  the  infection  there  is  always  an  intense  haemorrhagic 
inflammation  of  the  jejunum,  which  entirely  subsides  later  on,  notwithstand- 

ing the  presence  of  enormous  numbers  of  parasites  in  the  intestine. 
5.  Immature  forms  have  been  found  again  and  again  in  blood-filled  spaces 

beneath  the  intestinal  mucosa  by  Bilharz,  Griesinger,  Sonsino,  Grassi,  and 
many  other  competent  investigators. 

6.  A  number  of  other  worms  which  inhabit  the  intestinal  cavity  at  maturity, 
such  as  CEsophagostomum,  Sclerostomum,  Ascaris,  diathostoma,  etc.,  in  an 
earlier  developmental  stage  are  usually  found  either  free  or  encysted  beneath 
the  intestinal  mucosa. 

He  also  considers  that  when  the  larvae  are  taken  in  by  way  of  the  mouth 
they  probably  pierce  through  the  walls  of  the  oesophagus  Uke  the  larvae  of 
Hypoderma  bovis  (see  Chapter  XXV.),  and  reach  their  intestinal  habitat  by 
way  of  the  vessels  in  exactly  the  same  way  as  those  which  penetrate  the  hair- 
follicle. 

Fiilleborn  and  von  Schilling-Torgau  have  investigated  the  points 
raised  by  Sambon  by  tracheotomizing  dogs  and  inserting  a  cannula 
in  such  a  way  that  the  larvae  could  not  pass  from  the  lungs  to  the 

oesophagus,  but  only  to  the  exterior.  The  dogs  were  then  infected 

with  Agychylostoma  caninum  (Ercolani  1859),  and  after  some  time 
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the  secretion  from  the  cannula  in  t
he  trachea  swarmed  with  larvae 

T    .+^^rJln.r5X  oesophagus  not  tlie  trache
a,  was  cut  across  and 

t's  ̂nds  seSSat  to  the  skin,  and  after  a  time  the  secre-
 

tion from  the  upper  cut  end  contained 
 larvae.  In  both  sets  of 

experiments  how^e^ver,  the  dogs  beca
me  infected  intestmally  with 

a  small  number  of  parasites. 

a 

"■^^      1/  a  ̂   V 

Fig.  217.        Fig.  218.  Fig.  219.        Fig.  220.        Fig.  221. 

Fig.  217.— Agchylostoma  duodenale  Dubini  :  First  (Larval)  Stage  of 
Development.    (After  Loess,  from  Mense.) 

Fig.  218.— Agchylostoma  duodenale  Dubini  :  Second  Stage  of  Develop- 
ment.   (After  Loess,  from  Mense.) 

Fig.  219.— Agchylostoma  duodenale  Dubini  :  Third  Stage  of  Develop- 
ment.    (After  Loess,  from  Stiles.) 

Fig.  220.— Agchylostoma  duodenale  Dubini  :  Fourth  Stage  of  Develop- 
ment.   (After  Looss,  from  Stiles.) 

Fig.  221. — Agchylostoma  duodenale  Dubini  :  Fifth  Stage  of  Develop- 
ment.   (After  Looss,  from  Stiles.) 

It  is  thus  seen  that  Sambon's  hypothesis  is  correct,  but  it  would 

appear  that  Looss's  route  is  the  more  important.  The  larger 

number  of  parasites  follow  the  route  described  by  Looss,  and  the 
smaller  number  follow  that  described  by  Sambon. 
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Subfamily  Bunostomin^e  Looss  1911. 

Agchyloslomidce  with  small  mouth  capsule,  with  aperture  nar- 
rowed anteriorly  by  plates  with  cutting  edges  springing  from  the 

sides,  and  more  or  less  covering  the  ventral  half  of  the  aperture. 
At  the  base  of  the  cone  which  carries  the  opening  of  the  dorsal 

oesophageal  gland  there  is  on  each  side  one  tooth-like  plate  with 
smooth  edges.  Coils  of  the  genital  tubes  very  numerous  and  close. 

Externo-dorsal  ray  thin,  more  especially  at  the  root.  Spicule  of 
the  male  barbed  at  the  end. 

Type  Genus. — Necator  Stiles  1903. 

There  are  seven  genera  in  the  subfamily — viz.,  Bunostomum  Railhet 
ig02,  Necator  Stiles  1902,  Brachydonus  RaiUiet  and  Henry  1910, 

Gaigeria  Railhet  and  Henry,  1910,  Eumonodonlus  Molin  emend 

Mailliet  and  Henry,  Bathmostomum  Railliet  and  Henry  1909,  and 

Grammocephalus  RaiUiet  and  Henry  1910,  but  only  Necator  Stiles 

1903  concerns  us. 
Necator  Stiles  1903. 

Bunostominae  closely  resembhng  Agchylostoma,  but  distinguished 

therefrom  by  the  small  mouth  capsule,  which  is  armed  only  by 

semilunar  plates.  The  head  is  strongly  bent  dorsally.  In  the  male 

the  bursa  is  bilobed.  In  the  female  the  vulva  hes  in  the  anterior 

part  of  the  body. 

Type  Species. — Necator  americanus  Stiles  1902.  Other  species 

AT',  africanus  Looss  191 1  in  the  chimpanzee. 

Necator  americanus  Stiles  1902. 

Synonyms. — Dochmius  duodenalis  R.  Leuckart  pro  parte,  Unci- 

naria  americana  Stiles  1902,  Ancylosioma  americanum  von  Linstow 

1903  pro  parte.  ■  . 
In  1902  Stiles  discovered  that  two  distinct  genera  were  bemg 

confused  under  the  term  Agchylostoma,  and  eventually  called  the 

new  genus  Necator.  Leiper  has  recently  shown  that  this  new  genus 

is  very  widely  distributed  over  the  world,  and  is  the  common  
cause 

of  agchylostomiasis  in  Ceylon  ;  while  it  occurs  in  India,  Ass
am, 

Burma  the  PhiUppine  Islands,  America,  and  has  been  found 
 m 

•  West  and  Central  Africa  and  in  North- West  Rhodesia.  In  due 

course,  no  doubt,  it  will  be  reported  in  other  places. 

Morphology  —The  body  is  cyhndrical,  and  somewhat
  attenuated 

anteriorly.    Head  acutely  bent  dorsally.    Mouth  wit
h  a  ventral 

'  pair  of  prominent  semilunar  chitinous  plates  and  a  dorsal  pair  ot 

slightly  developed  plates.  Into  the  floor  of  the  mouth
  projects  the 

"opening  of  the  dorsal  head  gland,  which  appears  hke  a  dorsal  c
orneal 

tooth  while  deep  in  the  cavity  appear  one  pair  of  do
rsal  and  one 

pair  of  ventral  submedian  lancets.  Excretory  pore  
0-5  milhmetre 

behind  the  mouth,  with  cervical  papillfe  on  eith
er  side. 

Male  7  to  9  milhmetres  in  length  and  0-3  to  0
-35  miUimetre  m 

breadth    The  bursa  consists  of  two  large  lateral  l
obes  joined  to  a 
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dorsal  median  lobe,  which  appears  as  if  divi
ded  into  two,  and  to 

an  indistinct  ventrkl  lobe.  There  is  a  sligh
t  ventral  enlargement 

just  posterior  to  the  point  at  which  the  
bursa  ]oms  the  body-wall. 

The  costa  dorsalis  is  divided  at  its  base  mto  tw
o  diverging  branches 

which  are  bipartite.  The  common  base  of  t
he  costa  dorsahs  and 

costa  dorsalis  externa  is  very  short,  while  the  lat
ter  ray  is  long 

slender,  and  clavate.  The  costa  lateralis  externa
  is  closely  joined 

to  the  costa  laterahs  media.  Two  small  precaudal
  papilla  can  be 

seen  anterior  to  the  ventral  rays.  The  spicules  are  lo
ng  and  slender, 

0-92  milhmetre  in  length,  and  terminate  m  barbed  po
ints. 

Fig.   222.  —  The 
Mouth  Capsule  _The  Bursa  Copulatrix  of  a  Male 
OF    Negator  •     -^necator  americanus  Stiles. A  M  E  R I  CANUS  ,     ,    ,  v 

Stiles  i,  Spicules  ;  2,  costa  ventralis  ;  3,  costa  lateralis  pos- 
^  terior  ;  4,  costa  lateralis  externa  et  costa  lateralis  media  ; 

(Alter  1.00SS  ^^^^^  dorsalis  externa  ;  6,  costa  dorsalis  ;  7,  dorsal 
from  Mense.)  j>^^^  .  g_  ̂̂ ^^^^^  j^^^  .     ̂ ^^^^^^  i^be. 

(After  Stiles.) 

Female  is  9  to  i2-6  miUimetres  in  length  ;  vulva  in  the  anterior 

half  of  the  body,  but  near  the  equator.  Eggs  577  to  80  ̂   by  35 

to  52-5  II ;  average,  66  by  40  /x.  ,    ,  , 
Life-History. — This  is  the  same  as  Agchylostoma  duodenale. 

Zoological  Distribution —Man  and  the  gorilla. 

Pathogenicity. — It  causes  agchylostomiasis  in  certain  rejgiuns.- 

PSEUDOSTRONGYLES  Leiper  1912. 

Family  15.    Eustrongylid.^;  Leiper  1912. 

Subfamily  Dioctophymin^  Railliet. 

pLEASE  DO  NOT 
EEM07E  FEOM 

LIBHART. 

Eustrongylidae  with  unarmed  mouth  ;  Bursa 

bands.    Genus  Diodophyme  Collet-Megret  1802. 
copulatrix  witm>ut  rihi  nr, 

Dioetophyme  Collet-Megret  1802. 

Very  large  StrongyUda;  with  cylindrical  bodies ;  mouth  with  six  papillae. 
Male  with  collar-like  bursa  and  one  spicule.    Female  with  one  ovary ;  vulva 
in  the  anterior  half  of  the  body. 

36 
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Dioctophyme  renale  (Goezc  1782). 

Synonyms. — Ascaris  cants  et  martis  Schrenk  1788,  A.  visceralis  et  renalis 
GniGlin  1789,  Strongylus  gigas  Rudolplii  1  &02,  Eusirongylus gigas  DiesingiSsi, 
Strongylus  ■renalis  Moquin-Tandon  i860,  Euslrongylns  visceralis  Railliet  1885! This  worm  lives  in  tlic  pelvis  of  the  kidney  in  the  dog,  seal,  otter,  and  wolf. 
It  has  been  recorded  twelve  times  in  man,  if  the  records  really  refer  to  this worm. 

Morphology. — The  worm  is  blood-red  in  colour,  but  otherwise  very  hke  a 
large  A  scaris  lumbricoides.  Along  the  lateral  lines  there  are  about  1 50  papiilai. 
The  submedian  ridges  are  well  developed,  and  the  anterior  extremity  some- 

what attenuated.    Cuticle  finely  striated  transversely. 
Male  40  centimetres  long  by  4  to  6  millimetres  broad  ;  bursa  without  rays, 

and  with  one  very  long,  slender  spicule  5  to  6  miUimetres  in  length.  Female 
100  centimetres  in  length  and  12  millimetres  in  thickne.ss,  with  an  obtuse, 
slightly  curved  posterior  end,  a  single  ovary,  and  a  vulva  situate  50  to  70  milli- 

metres behind  the  anterior  extremity.  Eggs  ovoid,  with  thick,  brownish 
shell  68  to  80  jj.  by  40  to  43  /n,  with  numerous  depressions. 

Life-History. — Development  begins  in  the  uterus  of  the  female,  but  stops 
at  a  certain  stage,  and  does  not  continue  (Balbiani)  until  brought  into  contact 
with  water  or  damp  soil,  when  the  egg  hatches.  The  embryo  is  240  yu.  by  14  yu, 
cylindrical,  and  gradually  tapering  posteriorly.  The  head  is  pointed,  with  a 
terminal  mouth  without  papillae,  but  wliich  is  thought  to  be  provided  with  a 
small  protractile  dart.  The  further  development  is  not  known  ;  it  has  been 
thought  that  it  takes  place  in  fish,  but  experiments  have  failed  to  justify 
this  view. 

Patliogenicity. — It  is  usually  found  in  the  kidney,  which  it  destroys.  In 
animals  it  has  also  been  found  in  mammary  and  perineal  tumours.  Symp- 

toms appear  to  be  liEematurla,  and  the  diagnosis  is  made  by  the  discovery  of 
the  eggs. 

Family  16.  Trichinellid^. 

Nematoda  with  the  anterior  portion  of  the  body  tliin  and  whip- 
hke  ;  posterior  portion  thick  with  genitalia.  Mouth  small,  without 
papillae.  (Esophagus  very  long,  traversing  a  peculiar  strand  of 
cells. 

Genus.- — Trichinella  Railliet. 

Triehinella  RaiiUet  1895. 

Synonym. — Trichina  Owen  1835,  nec  Meigen  1830. 
Very  small  Trichinellidae,  with  thin,  hair-like  bodies.  Posterior  end  of  the 

male  with  two  cone-like  appendages,  between  which  the  cloaca  is' situate. Vulva  placed  far  forwards. 

Trichinella  spiralis  Owen  1835. 

Synonym. — Trichina  spiralis  Owen  1835. 
T.  spiralis,  though  discovered  by  Paget  in  1835  and  described  by  Owen, 

had  been  previously  seen  by  Peacock  in  1828  and  by  Hilton  in  1833. 
It  is  really  a  parasite  of  the  black  rat  (Epimys  rattus)  and  the  sewer  rat 

[E.  norvegicus),  in  wliich  the  rate  of  infection  is  placed  from  8-3  to  100  per 
cent.,  according  to  the  locality,  but  it  spreads  from  the  rat  to  pigs,  dogs, 
cats,  and  many  other  animals. 

Man  becomes  infected  from  the  pig  as  a  rule,  for  that  animal  is  particularly 
liable  to  the  disease,  because  it  is  apt  to  be  fed  upon  scraps  of  raw  meat. 
Further,  the  larva  in  the  flesh  of  the  pig  is  very  difficult  to  kill,  for  it  mil 

resist  a  temperature  of  80°  C,  pickUng,  smoking,  and  freezing.  Hence,  though 
ham  be  well  boiled,  it  does  not  follow  that  the  larvas  in  its  centre  are  killed. 

Sausages,  however,  are  the  greatest  danger,  for  in  them  the  larvee  can  live  well 

protected. 
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In  order  to  infect  man,  there  must  be  a  source  of  infection  for  the  pig. 

and  this  in  tlie  lirst  instance,  can  come  from  the  rat,  and  afterward
s  be 

kept  up  in  the  pig,  and  then  the  transmission  to  man  is  easy. 

As  rats  pies  and  men  are  cosmopolitan,  so  trichiniasis  is  also  cosmopo
htan. 

It  is  not  uncommon  in  certain  parts  of  India,  and  is  known  in  China
  In 

considering  the  endemicity  of  the  disease,  it  must  not  be  forgotten  that
  the 

wild  boar  iSus  scrofa  ferox)  is  susceptible.  The  disease  is  supposed  to  hav
e 

been  introduced  into  Europe  from  Asia,  either  by  Epimys  norvegicus  at  the  end 

of  the  eighteenth  century,  or  by  the  Clunese  pig  from  1820  to  1830.  At 
present  it  is  common  also  in  America.  ,  .  , 

Morphology  and  Life-History —It  is  usually  found  m  human  or  pig  s 

muscles  where  it  appears  as  minute  white  specks,  which,  when  magnified, 

are  found  to  be  encysted  larvaa.  These  cysts  are  oval,  with  their  long  axis 

in  the  same  direction  as  that  of  the  muscular  fibres,  measuring  400  by  250  ix. 

The  cyst  membrane  is  formed  from  inflamed  connective  tissue,  which  has 

invaded  the  infected  muscular  fibre.  Inside  the  cyst  is  the  coiled-up  worm. 

In  this  condition  the  larvae  may  Hve  for  years,  but  may  be  killed  by  calcifica- 

tion. They  are  mostly  found  in  the  diaphragm,  the  larynx,  tongue,  abdo- minal and  intercostal  muscles.  .    .  . 

When  these  cysts  reach  the  stomach  of  a  man  or  animal,  the  gastric  juice 

dissolves  the  cyst-wall,  and  the  parasites  escape,  and,  entering  the  duodenum 

and  jejunum,  they  grow  into  adult  males  3  to  4  milUmetres  long  by  60  /i  in 
diameter,  and  females  1-4  to  i-6  milUmetres  long  by  40  fi  in  diameter,  which 

copulate.  The  males  now  die  off,  and  the  females,  increasing  in  size,  penetrate 

the  mucosa  of  the  bowel  until  they  reach  a  lymph-channel,  where  they  de- 
posit their  larvae,  which  are  born  alive.  Leuckart  says  one  female  gives  rise 

to  1 , 500  larvae,  which  are  carried  by  the  lymph  and  blood  streams  all  over  the 
body.  The  larvae  now  leave  the  capillaries  and  work  their  way  into  the 
tissues,  and  in  about  nine  to  ten  days  encapsule  in  the  muscles,  the  attacked 
fibres  of  which  degenerate  and  become  inflamed,  and  the  cyst  already  described 
is  formed. 

Pathogenicity. — When  the  female  pierces  the  mucosa,  and  during  the  wan- 
dering through  the  lymph  and  blood  of  the  larvae,  very  severe  symptoms 

called  trichinosis  or  trichiniasis  are  produced. 

Family  17.  TRiCH9S0MiD.ffi. 

Trichuris  Roederer  and  Wagler  1761. 

Trichosomidas,  with  the  anterior  part  of  the  body  very  long 

and  thread-like,  and  the  posterior  thicker  portion  sharply  trun- 
cated, with  a  terminal  anus.  Male  with  a  spirally  rolled  posterior 

end  and  one  spicule  ;  female  with  one  ovary,  and  the  vulva  situated 
at  the  junction  of  the  thinner  and  thicker  parts  of  the  body. 

Species  in  man  :  Trichuris  trichiura  Linnaeus  1761. 

Trichuris  trichiura  Linnaeus  1761. 

Synonyms. — Ascaris  trichiura  L.  1771,  Trichocephahis  hominis 
Schrank  1788,  T.  dis-par  Rudolphi  1801. 

This  worm  is  very  commonly  met  with  in  the  tropics.  Its  eggs 
appear  in  the  fseces,  and  it  is  met  with  in  the  caecum  and  sometimes 

in  the  vermiform  appendix  during  post-mortems.  Its  anterior 
end  is  frequently  found  buried  in  the  mucous  membrane,  and  while 

in  this  position  it  is  possible  for  bacteria  to  enter  and  cause  disease 

— e.g.,  appendicitis. 
It  is  commonly  called  the  whip-worm,  and  is  cosmopolitan  in  its 

distribution. 



564    PARASITIC  CAUSES  OF  DISEASE— NEMATHELMINTHES 

Morphology. — ^The  male  measures  40  to  45  millimetres  in  length, 

and  is  easily  recognized  by  the  spirally  coiled  posterior  end.  Its 

spicule,  which  Hes  in  a  retractile  pouch,  measures  2-5  milhmetres. 
The  female  measures  45  to  50  millimetres  in  length.    The  ova  are 

Fig.  224. — Trichuris  trichiura  Linn^us  :  Female  and  Male. 

(After  Claus.) 

oval,  brown,  thick-shelled,  with  a  pale,  clear  body  at  each  pole, 

where  the  shell  is  deficient.    They  measure  50  to  54  by  23  /x. 

Life-History— When  the  egg  appears  in  the  faeces,  it  is  unseg- 

mented,  and  is  said  to  take  eighteen  months  before  the  embryo  is 

Pj(j_  225.  Development  of  the  Egg  of  Trichuris  trichiur
a. 

(After  Stiles.) 

fully  developed.  The  egg  with  the  enclosed  embryo
  is  then  taken 

in  through  the  mouth  in  contaminated  food  or  water,  t
here  being 

no  intermediate  host.  The  shell  is  dissolved  by  the  gastn
c  juice, 

and  the  embryo  reaches  maturity  in  the  intestine  m
  about  four  to 

five  weeks.  ,       ,   ,  •      •    j.  ■  j.  4.-  1 

Pathogenicity— Usually  harmless,  _  but  may  give  n
se  to  intestinal 

disturbance  and  at  times  appendicitis. 

Syngamus  von  Siebold  1836. 

Strongvles  with  broad  head,  mouth  with  a  chitinous 
 capsule.  Male  with 

two  spSes  Female  with  two  ovaries  and  a  vulva
,  situate  m  the  anterior 

part  of  the  body. 

Syngamus  trachealis  von  Siebold  1836. 

This  is  the  common  nematode  found'  infesting  the
  respiratory  organs 

../nmiltrv  and  Tame  King  forwarded  quite  recen
tly  some  specimens 

to  TeSer^purJorting  to  come  from  a  woman  living  in  St^  L)
lcia^vho 

flifirfrnm  chronic  cough  when  the  worms  were  expectorat
ed  with  blood. 

Ldpe?  th  nS  ttS  tSis  n^fy  blan  accidental  infec
tion  of  man  with  the  worm 

SmoSy  found  in  domesticated  animals.  The
  specmiens  were  male  and 

female. 
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ORDER  II.  GORDIACEA. 

v.n.nthelminthes  with  the  intestinal  canal  
always  atrophied  anteriorly 

qivimmine  freely  or  twining  round  water-plants.  ,      x-  1  tv,o 

ThrWv  is  covered  with  a  well-developed  t
wo-layered  cuticle.  The 

nnmith  and  the  anterior  part  of  the  intestine  is  oblite
rated.  The  postenor  end 

Jth'e  m\t  LtbS  and^without  spicules.  I- the  female 
 there  are  two  ovanes 

and  the  egg-sacs,  which  open  by  means  of  oviducts  i
nto  a  uterus.  1  he  males 

are  often  blackish  brown,  and  the  females  hght  clay  brow
n. 

The  hfe-history  of  Parachordodes  tolosanus  is  very  co
mplicated:  the  first 

larva  enters  the^arva  of  the  alder-fiy .  (5.W^5  ana  L.)  where  1^^^^^^ 
during  the  winter,  and  passes  over  to  the  imago  of  the  s

ame  insect,  which  is 

Sten  by  a  beetle  {Pterostichus  nigev).  The  first  larva 
 changes,  becoming 

a  second  larva,  which  lives  in  the  beetle  during  the  seco
nd  wmter  and 

finaUy  escapes  into  the  water  about  twenty  months  after  hatcla
mg.    in  the 

water  it  soon  becomes  adult  Gordiidae.  ,  •  ,  •  a-  -a  a  k„  ramf^rano 
The  Gordiacea  includes  the  family  Gorduds,  which  is  divided  by 

 Camerano 

into  four  genera  :  Gordius  Linnajus  1758,  Paragordius  Camerano  18
97,  Para- 

chordodes Ca.mexa.no  1897,  Chordodes.  ,  XII  •  ^^o,-»=  Tia,.^ 

Without  going  into  details,  it  may  be  said  that  the  following  spec
ies  have 

been  reported  as  parasitic  in  man  : —  oK^^^inai 
Gordius  aquaticus  L.  1758.— Four  recorded  cases  m  Europe  with  abd

om  nal 

symptoms,  pain,  vomiting,  etc.,  and  nervous  symptoms,  hysteria,  and
  neuralgia 

symptoms,  pain,  vomiting,  etc.,  and  nervous  symptoms,  hy
steria,  ana 

"^^G^^Siliensis  E.  Blanchard  1849-— This  is  simply  based  on  the  legends  of ChiUan  Indians,  who  fear  the  worm.  •    -nt   j-t,  a 

Paragordius  varius  Leidy  1851.— Four  cases  of  infection  m  North  America
. 

Worms  were  expelled  per  anum  or  by  vomiting.    Symptoms  :  ummportant. 

P.  tricuspidatus  Dufour  1828.— One  case  in  France.  Symptoms:  shgbt colic.    Worm  extracted  from  the  throat. 

P.  cinctus  von  Linstow  1906.— From  a  man  in  Leydenburg,  in  the  iransyaal. 

Parachordodes  tolosanus  Dujardin  1842.  Four  cases,  in  one  of  which  it  is 

accused  of  causing  epileptiform  fits.    Cases  occurred  in  France  and  Italy. 

P.  pustulosus  Baird  1853.— One  case  in  Italy  caused  anal  pruritus  and discharge.  j  •  4.1,  t- 
P.  violaceus  Baird  1853.— One  case  in  France  ;  it  lodged  m  the  tHroat 

before  expulsion. 
P.  rt//)e5;ns  Villot  1884. — One  case  in  France.  _      i,-  1  +1, 
Undetermined. — Ward,  in  1903,  published  the  account  of  a  case  m  which  the 

genus  of  the  worm  was  not  determined. 

CLASS  11. 

ORDER  III.  ACANTHOCEPHALA  Rudolphi. 

Nemathelminthes  with  a  retractile  proboscis  armed  with  several  rows  of 
spines  or  hooks  ;  intestine  absent ;  parasitic  in  the  intestine  of  vertebrates. 

The  Acanthocephala  are  elongated  cylindrical  worms,  in  which  the  body 
can  be  divided  into  proboscis,  neck,  and  trunk.  The  proboscis  is  a  hollow, 
finger-shaped,  retractile  process,  covered  with  a  thin  cuticle,  and  armed  with 
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rings  of  hooks  arranged  in  longitudinal  rows.  The  neck  is  not  always  dis- 
cernible. The  trunk  has  a  rounded  posterior  end,  and  consists  of  a  body-wall with  muscular  layers,  covered  by  a  thin  cuticle,  enclosing  the  excretory  and reproductive  organs.  The  sexes  are  separate.  The  male  organs  are  two  oval 

testes,  whose  vasa  efferentia  unite  into  a  vas  deferens,  which  opens  into  a  cirrus contained  in  a  pouch  or  bursa,  and  provided  with  a  prostate  gland. The  female  organs  consist  of  two  ovaries,  wliich  break  down  into  masses  of 
cells  which  escape  into  the  ccelom.  Here  the  ova  are  fertiUzed  and  the  embryo is  formed,  and  escapes  through  a  funnel-shaped  structure  called  '  the  bell ' 
into  the  uterus,  and  so  through  the  vagina  and  the  genital  orifice  at  the posterior  end  of  the  body  into  the  lumen  of  the  host's  intestine. 

The  embryo  leaves  the  host  with  the  faeces,  and,  getting  into  water,  enters 
the  ahmentary  canal  of  a  crustacean,  water-insect,  or  fish,  inside  which  it 
hatches.  It  now  bores  its  way  through  the  intestinal  wall  into  the  ccelom, 
where  it  develops  all  its  organs  except  the  reproductive. 

The  crustacean,  water-insect,  or  fish  must  now  be  eaten  by  a  vertebrate 
when  the  acanthocephaUd  becomes  sexually  mature  in  the  intestine.  They are  very  rarely  found  in  man. 

Classification. — The  Acanthocephala  are  divided  into  four  famihes  by 
Hamann  and  Shipley : — Echinorhynchida;,  Gigantorhynchidaj,  Neorhynchidae, 
and  Arhyncliidae.  Human  parasites,  which  are  very  rare,  are  only  found  in the  first  two  families. 

ECHINORHYNCHID^. 

Acanthocephala  with  elongated,  smooth  body  ;  proboscis  can  be  retracted into  a  sheath  with  double  walls. 
Genus. — Echinorhynchus  Miiller  1776. 

Eehinorhynehus  (Miiller  1776). 

Echinorhynchus  hominis  Lambl  1859. 

This  parasite  was  found  in  the  intestine  of  a  boy  who  died  of  leukaemia  ; 
it  was  5  -6  milhmetres  long.  There  appears  to  be  much  doubt  as  to  whether  this 
really  was  Echinorhynchus. 

Gl.GANTORHYNCHID^. 

Gigantorhynehus  Hamann  1892. 
Large  Acanthocephala  with  ringed,  flat,  taeniform  bodies. 

Gigantorhynehus  gigas  (Goeze  1782). 

This  parasite  was  alleged  by  Lindemann  to  occur  in  man  in  South  Russia, 
where  Schneider  says  Melolontha  is  eaten  raw.  It  is  10  to  15  centimetres  long  ; 
eggs  80  to  100  fi  long,  with  three  shells.  Its  usual  life-history  is  that  the 
adult  is  found  in  pigs,  and  the  larva  in  Melolontha  vulgaris,  Cetonia  aurata, 
or  Lachnosierna  arenata. 

Gigantorhynehus  moniliformis  (Bremser  191 1). 

Synonym. — Echinorhynchus  moniliformis  Bremser  191 1. 
Leiper  records  a  parasite  found  in  a  Sudanese  by  Christopherson  as  probably 

belonging  to  this  species.  It  has  also  been  seen  in  man  by  Grassi  and  Calan- 
druccio.    The  worm  is  found  in  Europe,  Africa,  and  Brazil. 

Morphology. — White  body  with  attenuated  ends  with  many  rings,  making 
it  closely  resemble  a  Porocephalus.  Male  4  to  5  centimetres  in  length,  with  a 
bursa  visible  to  the  naked  eye.  Female  7  to  10  centimetres  long.  Eggs  elhp- 
soidal,  85    by  45  ,u. 

Life-History. — The  intermediate  host  is  Blaps  mucronata.  Calandruccio  has 
shown  experimentally  that  it  can  develop  in  the  human  body. 
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CHAPTER  XXII 

ANNULATA  AiND  ARTHROPODA 

Annulata—Hirudinea—Arthropoda—Diplopoda—Arachnida— Crustacea— 
Chilopoda — References. 

PHYLUM:  ANNULATA. 

Metazoa  with  elongated  bodies  divided  externally  into  a  number 
of  rings  which  represent  a  division  of  the  internal  parts  into  seg- 

ments or  somites  (metameres),  usually  with  an  extensive  coelom. 
Nervous  system  consists  of  a  cerebral  ganglion,  with  double  com- 

missure and  ventral  nerve  cord.  Organs  of  excretion  in  the  form 
of  m^americally  arranged  pairs  of  nephridia. 

The  only  class  of  this  phylum  which  contains  animals  of  impor- 
tance in  tropical  medicine  is  the  Hirudinea  or  Discophora — i.e., 

the  leeches. 

CLASS:  HIRUDINEA. 

Annulata  with  oval  bodies,  showing  a  dorso-ventral  flattening 
and  two  suckers,  one  at  each  end. 

Remarks. — Leeches  are  of  interest  in  the  tropics,  first,  because 
they  may  be  a  considerable  nuisance  as  ectoparasites — e.g.,  land 
leeches  or  Hcamadipsa  :  and,  secondly,  they  may  be  of  considerable 
danger  to  the  health  and  even  the  life  of  a  person  as  endoparasites 

— e.g.,  the  water  leeches,  particularly  Limnatis. 
As  ectoparasites  they  are  apt  to  fasten  on  the  legs  of  persons 

going  through  grass  or  jungle.  In  fact,  in  Ceylon,  while  standing 
on  a  piece  of  grass  in  certain  parts  of  the  low  country,  the  leeches 
can  be  watched  converging  from  all  quarters  of  the  compass  towards 
the  observer. 

Very  often  the  bite  is  not  noticed,  and  the  leech  or  leeches  may 
have  sucked  a  considerable  amount  of  blood  before  any  attention 

is  paid  to  them^  and  tales  are  told  of  persons  feeling  faint  before 

noticing  that  they  were  being  attacked  by  these  creatures. 

They  are  apt  to  get  into  the  nose,  naso-pharynx,  or  lar5mx  with 
drinking  water,  and  in  this  endoparasitic  condition  they  may  suck 
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blood  and  cause  epistaxis  or  hemoptysis
  and  this  may  go  on  to 

^iirh  an  extent  than  anemia  and  even  deat
h  may  result. 

J^s  hardly  possible  to  believe  that  
they  can  live  m  the  stomach 

for  it  is  much  more  likely  that  they  are  
at  once  killed  by  the  gastric 

'%Te^i  miny  topical  countries  appear 
 to  be  plagued  with  leeches 

which  afect  nL  and  animals  as  indicate
d  above,  but  it  is  prob- 

able that  Algeria,  Palestine,  and  Ceylon  ar
e  the  most  ̂ fested. 

Among  the  other  places  in  which  they  a
re  troublesome  may  be 

mentioned  the  Phihppines,  Java,  Sumatra
  Austraha  Japan  and 

Chili  In  Algeria  and  Palestine  the  leech  li
ves  m  the  pools  ot 

drinldng-water,  and  here- the  endoparasitic  form  ̂
ay  be  met  with  ; 

whereas  in  Ceylon  it  is  usually  a  land  leec
h  which  attacks  the 

individual,  and  therefore  the  ectoparasitic  con
dition  is  common, 

while  the  endoparasitic  is  more  rare,  being  du
e  to  mrudo  mulh- 

striata. 

Morphology.— Leeches  have  an  elongated,  more  or  less  o
val  body  which 

is  very  retrlctile  and  extensile,  and  is  marked  by  annuli  or  rin
gs,  of  which 

several-usually  five-form  a  somite.  The  number  of  rings  to  a  som
ite  s 

however,  reduced  anteriorly  and  posteriorly,  being  abbrevia
ted  At  the 

anterior  extremity  is  the  oral  sucker,  and  at  the  posterior  the 
 acetabulum 

The  skin  possesses  many  unicellular  dermal  glands.  The  mouth-
openmg  is 

situate  in  the  anterior  sucker,  and  the  anus  either  in  or  ]ust  m  front  ot  t
iie 

constriction  which  separates  the  posterior  sucker  from  the  body. 

The  male  genital  opening  is  placed  on  the  twenty-fourth  annulu
s  and  the 

female  five  annuli  behind  it  in  H.  medicinalis  ;  but  the  female  orifice  ma
y 

vary  ̂ vith  regard  to  the  male  in  other  genera.  A  number  of  nephridial
 

orifices  can  be  seen  as  paired  openings  on  the  posterior  annuli  of  many  of  tlie 

somites.  Eyes  exist  as  small,  dark  dots  on  the  dorsum  of  the  body,  behind 

the  anterior  sucker.  The  mouth  may  be  armed  or  unarmed.  In  the  former 

condition  it  possesses  three  jaws— one  dorsal  and  two  ventro-lateral
— each 

with  a  thickened  free  edge  notched  with  teeth.  In  the  latter  there  may  be 

only  a  proboscis.  Into  the  mouth  open  the  salivary  glands,  which  secrete  a 

fluid  which  prevents  the  coagulation  of  the  blood.  The  pharynx  is  an  oval 

sac,  with  strong  muscular  walls  and  radial  muscles,  which  can  alternately 

contract  and  dilate  the  cavity,  thus  forming  a  sucking-pump.  From  the 

pharynx  an  oesophagus  leads  to  the  crop,  which  is  a  straight,  thin-walled  tube, with  lateral  diverticula. 

Behind  the  crop  comes  the  small  stomach,  which  opens  into  a  narrow 

straight  tube— the  intestine— which  runs  to  the  anus.  The  coelom  consists 
of  a  series  of  tubes  containing  red  blood.  The  excretory  system  consists  of 

the  nephridia.  There  is  a  supra-oesophageal  ganglion,  a  nerve  collar,  and  a 
ventral  nerve  chain.  The  male  reproductive  organs  are  a  number  of  testes, 

with  vasa  efferentia  opening  into  two  vasa  deferentia,  which,  after  coiling 

into  epididymes,  run  to  the  single  penis.  The  female  organs  are  a  pair  of 
ovaries  and  oviducts  opening  into  a  single  vagina. 

Biology. — Leeches  appear  to  be  essentially  water  animals,  and 

though  certain  genera  can  hve  on  land,  still,  they  require  a  great 
deal  of  moisture.  Hence  land  leeches  retire  into  moist  places  under 

stones,  earth,  etc.,  and  only  come  out  when  requiring  food.  In 

dry  weather  not  a  leech  can  be  seen,  while  in  damp  weather  they 
may  be  very  abundant. 

Any  disturbance  of  the  air  appears  to  affect  them.  Hence  they 

are  quicldy  aroused  from  their  retreats  when  a  human  being  or 
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animal  approaches,  and  set  forth  at  once,  often  with  considerable 
speed,  to  the  attack. 

The  bite  is  not  always  painful  at  first,  and  may  not  be  noted 
until  the  flow  of  blood  is  observed.  The  leech,  while  biting,  keeps 
Itself  and  the  skin  of  the  victim  moist  by  liquid  excreted  by  the 
nephridia  and  the  dermal  glands.  When  it  has  gorged  itself  with 
blood  it  drops  off,  but  its  salivary  secretion  prevents  the  coagulation 
of  the  blood,  and  hence  the  site  of  the  leech-bite  bleeds  considerably 
for  some  time.  The  blood  is  stored  up  in  the  crop  and  its  caecal 
diverticula,  and  only  a  little  is  used  day  by  day  for  food. 

Pathogenicity. — Leeches  are  hosts  of  trypanosomes  and  other 
parasites,  and  their  bite  may  possibly  introduce  these  parasites 
into  the  skin  of  the  human  victim  as  well  as  into  that  of  animals. 
The  marked  feature  of  the  pathogenesis  is  loss  of  blood,  not 

merely  caused  by  the  sucking  of  the  leech,  but  also  by  the 
bleeding  from  the  wound  caused  by  the  bite.  -Further,  the  punc- 

tures caused  by  Hcemadipsa  zeylanica  are  extremely  Uable  to 
become  ulcers,  which,  according  to  Marshall  and  Davy,  caused  a 
high  rate  of  mortahty  among  the  Madras  sepoys  and  coohes  during 
the  Kandyan  rebellion  of  1818  in  Ceylon.  Short  of  death,  amputa- 

tion of  the  hmb  was  necessary  in  those  days.  We  are  not  inchned 
to  consider  these  old  statements  as  erroneous,  because  it  is  quite 
possible  that  some  organism  is  often  introduced  into  the  affected 

part  by  the  leech-bite.  For  a  further  discussion  of  the  patho- 
genicity, see  the  chapters  on  Diseases  of  the  Respiratory  Organs 

and  of  the  Skin. 

Classification. — The  class  Hirudinea  may  be  divided  into  several  orders  : — 
Order  I.  Rhynchobdellida. — Hirudinea  without  jaws,  with  an  extensile  pro- 

boscis and  with  colourless  blood,  living  in  salt  and  fresh  water. 
The  Rhynchobdellida  are  divided  into  two  families  : 
Family  1.  Ichthyobdellidcs. — Rhynchobdellida  with  ,  the  anterior  narrower 

part  of  the  body  distinct  from  the  posterior,  and  with  both  suckers  distinct 
from  the  body. 

To  this  family  belong  the  genera  Pisciola  de  Blainville  181 8  and  Pontohdella 
Leach  181 5,  mentioned  in  the  chapter  on  Protozoa. 

Family  2.  Glossiphoniides. — Rhynchobdella  with  the  anterior  sucker  fused 
to  the  body,  while  the  posterior  is  distinct. 
Among  the  genera  of  this  family  is  Heementaria  de  Filippi  1849,  of  which 

H.  officinalis  de  Filippi  is  found  in  Mexico,  and  is  alleged  to  cause  drowsiness, 
buzzing  in  the  ears,  and  a  painful  rash,  when  it  bites  a  person.  The  causation 
of  these  symptoms  is  obscure.    Another  species  is  H.  ghiilanii  de  Filippi  i849- 

Other  genera  are  Glossiphonia  Johnson  1816,  Hemiclepsis  VejdoYsky  1883, 
and  Placobdella  R.  Blanchard  1893. 

Order  II.  A  rhynchobdellida.  —  Hirudinea  usually  with  jaws,  without  a 
proboscis,  and  with  red  blood,  living  in  fresh  water  or  on  land.  There  are 
two  families,  GnathobdelUdae  and  Herpobdellidse,  of  which  only  the  first 
concerns  us. 

Family  Gnathobdellid^. 

Arhynchobdellidffi  with  five  or  more,  rarely  foiu",  pairs  of  eyes,  and,  except 
in  the  Semiscolins,  with  three  denticulate  jaws.  Eggs  enclosed  in  a  spongy 
cocoon,  which  is  deposited  above  water-line. 

The  GnathobdeUidas  are  classified  into  the  following  subfamilies :  Hirudi- 
ninas,  Haemadipsinse,  and  Semiscolecinae,  which  last  is  not  of  interest  to  us. 
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Subfamily  HiRUDiNiNiE  R.  Blanchard  1894. 

Aquatic  Gnathobdellidai,  with  ten  eyes,  and  with  an  eyel
ess  ring  between  the 

third  and  fourth  pair  of  eyes,  with  denticulate  jaws.  ̂ °."JPl„°/^,i^°^^^,Vor^^^^^ 
of  five  rings.    The  nephridial  pores  open  near  the  margins 

 of  the  body  on  the 

"""^'1896  BTanchard  divided  this  subfamily  into  two  series  :  (i)  Monosticho- 

donta-jaws  armed  with  one  row  of  teeth  ;  (2)  Distichodonta-]aws
  armed 

with  two  rows  of  teeth.  .  .  „j,j„7;_ 

The  c^enera  are:  Hirudo,  Limnatis,  Hcemopis,  Htrudtnana,  Ltm
nobdelia. 

Macrobdella,  and  Whitmania,  which  are  divided  into  two  series. 

Series  1.  Monostichodonta, 

Hirudinina;  with  jaws  with  or  without  papillae,  and  armed  with  a  single  ro
w 

of  numerous  sharp  teeth. 
Hirudo  Linnasus  1758. 

Synonyms.— Sanguisuga  Savigny  1832,  latrobdella  de  Blainville  1827
. 

Hirudininffi  with  twenty-six  somites,  of  which  the  ist  and  2nd  have  each 

one  ring  •  3rd,  two  rings  ;  4th,  Sth,  and  6th,  each  three  rings  ;  7th  to  22nd, 

each  five  rings  ;  23rd,  three  rings  ;  24th,  25th,  and  26th,  each  two  rings; making  in  all  102  rings.  ^,    ,  , 

Eyes  are  carried  on  the  ist,  2nd,  3rd,  5th,  and  8th  rings.  The  buccals  are 

the  5th  and  6th,  and  the  post-buccals  the  7th  and  8th.  The  first  pair  of 

nephridia  is  on  the  1 3th,  and  the  last  (the  1 7th)  pair  on  the  Q3rd  ring. 
The  male  orifice  is  between  the  30th  and  31st  rings,  which  are  the  2nd  and 

3rd  of  the  loth  somite. 

Fig.  226. — Hirudo  multistriata  Schmarda. 

The  common  water  leech  of  Ceylon. 

The  female  orifice  is  five  rings  behind  that  of  the  male— i.e.,  between  the 

35th  and  36th  rings.  The  anus  is  situate  on  the  102nd  ring,  or  between  the 
loist  and  102nd.  xr    ■  ±. 

Hirudo  medicinalis  Linnseus  1 7 5  8  is  found  principally  in  Hungary.  Variety 
officinalis. 

H.  troctina  Johnston  1 816  is  the  medicinal  leech  of  England,  France,  Spam, 
and  Algeria. 

H.  nipponia  Whitman  1886.  Japan. 
H.  sinica  de  Blainville  1827.  China. 
H.  quinquestriata  Schmarda.  Australia. 
H.  saigonensis.  Cochin-China. 
H.  asiatica  R.  Blanchard.    Afghanistan  and  Persia. 
H.  iimorensis  R.  Blanchard.  Timor. 
H.  sepiemstriata  Grube.    South  Africa. 
H.  hildebrandti  R.  Blanchard.    East  Africa,  Victoria  Nyanza. 
H.  multistriata  Schmarda.  Ceylon. 

Series  2.  Distichodonta. 

Hirudininae  with  jaws  without  papillae,  and  armed  with  two  rows  of  in- 
frequent, blunt,  irregular  teeth. 

Hsemopis  Savigny  1817. 

Synonym. — -Aulastoma  Moq.-Tand.  1826. 
Hirudininae  with  3  rings  on  the  23rd  somite,  and  two  rings  to  the  24th, 

25th  and  26th  somites.  Crop  with  one  pair  of  elongate  lateral  caeca  reflected 
posteriorly.  Genital  openings  usually  separated  by  five  rings.  Upper  lip 
of  anterior  sucker  not  divided  inferiorly  by  a  longitudinal  groove.  H. 
smguisuga  I^innaeus  1758  found  in  Europe,  and  H.  lacustre  Leidy  in  America. 
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Limnatis  Moquin-Tandon  1826. 

Hirudininae  with  a  longitudinal  groove  on  the  inner  surface  of  the  upper 
lip  of  the  anterior  sucker.    Jaws  with  more  than  100  teeth. 

Limnatis  nilotica  Savigny  1820.  This  leech  is  8  to  10  centimetres  in  length, 
and  is  common  in  North  Africa,  the  Canaries,  South  Europe,  and  Asia  Minor, 
wliile  it,  or  some  other  species,  is  found  on  the  West  Coast  of  Africa. 

Limnatis  mysomelas  Serulias  and  Virey  1829  is  found  in  Senegambia,  and 
L.  granulosa  Savigny  1820  in  India. 

These  leeches  are  of  importance,  because  they  are  apt  to  get  into  the  nose, 
naso-pharynx,  pharynx,  and  larynx  of  persons  drinking  at  pools  of  water, 
and  to  cause  serious  symptoms.  Other  species  are  L.  africana  R.  Blanclrard  in 
Senegal  and  the  Congo,  L.  maculosa  Grube  1859  in  Singapore,  L. mysomelas 
Senegal,  and  L.  granulosa  in  India. 

Hirudinaria  Whitman  1886. 

Hirudininae  with  the  sexual  pores  separated  by  several  rings.  Acetabulum 
very  large. 

H.  javanica  Wahlberg  1855.    In  Batavia,  Sumatra,  and  Burma. 

Limnobdella  R.  Blanchard. 

Hirudininae  with  103  to  104  rings.  Jaws  without  papillas.  The  6th  somite 
with  three  rings,  the  23rd  with  five  rings. 

L.  grandis  R.  Blanchard.    Timor,  Sumatra,  and  Ceylon. 
L.  australis  Besisto  1859.    Sydney  and  New  South  Wales. 
L.  mexicana  R.  Blanchard.  Mexico. 

Macrobdella  Verrill  1872. 

Hirudininae,  jaws  without  sensory  papillae ;  teeth  not  numerous ;  103 
body-rings.    Both  genital  openings  on  the  nth  somite. 

M.  sesteriia  Wliitman  1886.  America. 

Whitmania  R.  Blanchard  1884. 

Hirudininae  with  105  to  107  rings  ;  6th  segment  with  five  rings  ;  23rd  has 
always  more  than  three  rings.    Teeth  more  or  less  rudimentary. 

W.  jerox  R.  Blanchard  1 896.    London  Zoological  Gardens  and  in  Asia. 

Subfamily  ILgeMADiPSiN^  R.  Blanchard  1894. 

Gnathobdelhdae,  living  on  land,  with  ten  eyes,  and  no  eyeless  ring  between 

the  3rd  and  4th  eyes.  The  three  last  body  somites  (twenty-three  to  twenty- 
six)  with  only  one  ring  each. 

Hsemadipsa  Tennent  1861. 

Synonyms. — Hmmopis  Schmarda  1861,  Chthonobdella  Grube  1865. 

Haemadipsinas,  terrestrial  in  habit,  2  to  3  centimetres  in  length  ;  sub- 
cylindrical,  tapering  slightly  forwards,  cephalic  lobe,  rounded  when  at  rest, 

but  pointed  in  extension  ;  acetabulum  moderately  large,  round,  or  oval, 

centrally  attached,  separated  from  the  body  only  by  a  feeble  constriction. 

Eyes  in  five  pairs,  the  rings  bearing  the  3rd  and  4th  pair,  not  separated  by 

an  intervening  ring,  the  rings  bearing  the  4th  and  5th  pairs,  separated  by 

two  rings.  CEsophagus  with  three  plications — one  dorsal  and  two  latero- 
ventral  The  three  maxilla  covered  with  teeth,  which  increase  in  size  towards 

the  converging  anterior  ends  of  the  jaws.  Chtellum  includes  three  somites 

and  fifteen  rings.  Genital  orifices  separated  by  five  rings  ;  nephndial  pores  at 

the  margin  of  the  body,  the  last  pair  opening  in  the  constriction  between  the 
body  and  the  acetabulum. 

Remarks.— The  land  leeches  of  Ceylon  were  separated  from  the  genus 

Hirudo  by  Tennent  in  1861,  under  the  name  of  Hcsmadipsa  ;  and  those  of 
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Australia  by  Whitman  in  1886,  under  the  term  Geobdella,  altered  to  Moquinia 

^\and  lee^ches  are  mostly  tropical,  living  in  the  area  defined  by  the  parallels 
40^  N  and  40°  S.  of  the  Equator,  for  they  appear  to  prefer  a  warm,  moist 

climate.  In  the  Himalayas  they  ascend  to  a  height  of  11,000  feetj  but  in 

Ceylon  they  diminish  in  numbers  above  4,000  feet.  They  are  to  be  found 

in  Ceylon  India,  Java,  Sumatra,  Luzon,  Mindanao,  Pelew  Islands,  Japan, 
New  Guinea  Celebes,  New  South  Wales,  Queensland,  and  the  southern 

provinces  of  Chili  and  Trinidad.  They  live  under  damp  leaves  and  loose 

rubbish  and  appear  when  the  air  is  disturbed  by  the  approach  of  man  or 

beast  and  so  quickly  do  they  rush  to  the  attack  that  they  have  earned  the 

name' of  the  '  jumping  leech.'  As  a  rule  they  bite  gently,  but  make  a  deep 
wound,  the  scar  of  which  may  take  months  to  disappear.  They  fill  them- 

selves with  blood  in  about  thirty  minutes,  and  then  drop  off. 

Classification. — Some  of  the  species  are  as  follows  : — 

iJ.^ey/a«u-fldeBlainvillei827.  Ceylon.    H.  vagans  R.  Bla.ncha.Td.  Madagascar. 
H.  iimbata  Grube.    Sydney.  H.  javanica  Wahlberg.  Java. 
H.  fallax  R.  Blanchard.   Madagascar.   H.  talagalla  Meyen.  Pliihppines. 
H.  morsitans  R.  Blanchard.      ,,  H.  japonica  Whitman.  Japan. 

Other  Genera. 

Mesohdella  R.  Blanchard  1893. — -With  three  rings  to  a  somite. 
M.  gemmata  R.  Blanchard  1894. 

Philcemon  R.  Blanchard  1893. — With  four  rings  to  a  somite. 
P.  pungens  R.  Blanchard.    Java  and  Australia. 
P.  grandidieri  R.  Blanchard.  Madagascar. 

Phytobdella  R.  Blanchard  1893. — With  six  rings  to  a  somite. 
P.  meyeri  R.  Blanchard.  Luzon. 
P.  moluccensis  R.  Blanchard.  Salawati. 

Planobdella  R.  Blanchard  1894. — With  seven  rings  to  a  somite. 
P.  quoyi  R.  Blanchard.    North  Celebes. 
P.  molesta  R.  Blanchard.  Celebes. 

Moquinia  R.  Blanchard  1881. — With  seven  and  a  half  rings  between 
genital  apertures. 

Remaining  Orders. 

The  remaining  orders,  Histriobdellida,  Acanthobdellida,  and  Branchio- 
bdellida,  do  not  concern  us. 

PHYLUM:  ARTHROPOD  A  v.  Siebold  and  Stannius  1845. 

Bilaterally  symmetrical  metazoa,  with  well-developed  body  cavity 
and  heteronomously  segmented  body  with  hollow  segmental  appen- 

dages, moved  by  intrinsic  muscles  and  penetrated  by  blood  spaces. 
One  or  more  pairs  of  appendages  behind  the  mouth  are  densely 
chitmized  and  turned  inwards  so  as  to  act  as  jaws. 

The  phylum  Arthropoda  is  divided  into  the  following  grades  and 
classes  by  Ray  Lankester  : — 
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Grade  A.    Prot  arthropod  a  Lankester. 

Class  I.  Onchophora. 

Grade  B.    Euarthropoda  Lankester. 

Class   II.  Diplopoda. 
Class  III.  Arachnicla. 
Class  IV.  Crustacea. 

Class    V.  Chilopoda. 
Class  VI.  Hexapoda. 

The  Onchophora,  which  includes  the  genus  Peripatus,  does  not 

concern  us,  but  the  other  classes  aU  contain  species  of  importance  in 
medicine. 

CLASS  II.  DIPLOPODA  Ray  Lankester  1904. 

Synonym. — Chilognatha. 
Euarthropoda,  in  which  the  somites  generally  fuse  after  early  development, 

forming  double  somites,  with  two  pairs  of  appendages,  or  present  legless  and 

leg-bearing  somites  alternately.    They  are  terrestrial,  breathing  by  trachea;. 
The  following  orders  are  recognized  : — (i)  Juliformia  ;  {2)  Symphyla  ;  and 

(3)  Pauropoda.    "We  shall  only  consider  the  first. 
Order  I.  Juliformia — Diplopoda  with  two  pairs  of  appendages  on  each 

somite. — Two  famiUes  of  the  Juliformia  need  be  mentioned  : — 

Family  JuLiDiE — Juliformia  with  large  free  head,  without  broad  dorsal 

plates— Two  species  of  Julus— viz.,  /.  terrestris  L.  and  /.  londinenensis 

Leach— have  been  found  as  occasional  parasites  (accidental)  m  the  human 
alimentary  canal  in  Europe. 

Family  Polydesmid;e — Juliformia  with  large  free  head  and  laterally  ex- 

tended dorsal  plates.— Poly desmus  complanatus  has  once  been  recorded  as  an 

accidental  parasite  in  the  human  alimentary  canal  m  Europe 

Pathogenicity.— TYiese  parasites  give  rise  to  symptoms  both  direct  a
nd 

reflex. 

CLASS  III.  ARACHNID  A  Lamarck  1815. 

Euarthropoda  with  two  pre-oral  segments,  the  first  b
earing 

typical  eyes  and  the  second  antennse  or  chehcera,  
and  six  post- 

oral  appendages,  modified  so  as  to  function  as  jaws,  bu
t  possessing 

also  a  weU-developed  ramus,  which  may  be  a  leg,  palpus,  o
r  chela. 

The  primitive  forms  have  branchial  respiratory  process
es,  and  the 

higher  pulmonary  organs. 

The  Arachnida  are  classified  by  Lankester  into  :—
 

Grade  A.  Anomomeristica. 

Grade  B.  Nomomeristica. 

Subclass  I.  Pantapoda. 

Subclass  II.  Euarachnida. 

Grade  a.  Hydropneusta. 

Grade  h.  Aeropneusta. 

Section  A.  Pectinifera. 

Order  Scorpionidea, 
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Section  B.  Epectinata. 

Order       !■  Pedipalpi. 
Order      II.  Aranea. 

Order    III.  Palpigrada. 

Order     IV.  Solifuga. 

Order      V.  Pseudoscorpiones. 

Order     VI.  Podogona. 
Order  .VII.  Opiliones. 
Order  VIII.  Acarina. 

Order     IX.  Lingua talida  (Incertge  sedis). 

Details  with  regard  to  this  classification  may  be  obtained  by 

reference  to  Ray  Lankester's  paper  in  the  Quarterly  Joiirnal  of 
Microscopical  Science,  1904,  vol.  xlviii.,  p.  165. 

We  have  already  considered  the  effects  of  the  bites  of  the  Scor- 

pionidea,  the  Aranea,  and  some  of  the  Acarina,  and  now  it  is  neces- 

sary to  consider  more  particularly  those  which  are  parasitic,  and 
cause  or  spread  disease. 

Two  orders  must  be  dealt  with  in  some  detail — viz.,  the  Acarina 

and  the  Linguatulida. 

ORDER:  ACARINA. 

Synonym. — Rhynchostomi. 
Degenerate  Arachnida  with  the  basal  segments  of  the  second 

pair  of  appendages  united  in  the  middle  fine  behind  the  mouth, 
while  those  of  the  third,  fourth,  fifth,  and  sixth  appendages  are 

widely  separated,  and  take  no  part  in  mastication.  The  respiratory 

stigmata  usually  belong  to  the  prosoma,  and  the  primitive  segmenta- 
tion of  the  opisthosoma  has  either  entirely  or  almost  entirely 

disappeared. 
Remarks. — The.  Acarina  include  the  mites  and  ticks  which  have 

long  been  known  to  be  human  parasites,  but  it  is  only  recently  that 
the  latter  have  come  into  notice  as  carriers  of  disease. 

It  is  true  that  a  mite,  or  rather  its  larva,  has  long  been  suspected 

to  be  the  cause  of  Tsutsugamushi  disease,  but  it  is  probable  that 

at  present  we  are  not  fully  aware  of  the  disease-carrying  and  pro- 
ducing effects  of  these  small  arachnids. 

The  Acarina  are  cosmopolitan  in  their  distribution,  and  are 
said  to  be  most  numerous  in  temperate  regions.  They  are  abundant 
at  high  altitudes.  Banks  remarks  that  the  parasites  follow  the 

distribution  of  the  host — i.e.,  of  the  food — a  remark  the  importance 
of  which  has  already  been  appreciated.  The  observer  will  find 
that  a  parasitic  disease  is  often  bounded  by  the  distribution  of 
the  food  of  the  insect,  which  spreads  the  real  cause  of  the  disease. 

Morphology. — The  morphology  is  described  under  the  heading 
Ixodoidea. 

Life-History. — The  female  lays  eggs  covered  by  a  shell  and  an 
inner  membrane  called  the  deutovum.  A  six- legged  larva  hatches 
out  from  the  egg,  and  after  a  time,  during  which  it  may  be  active 

or  quiescent,  moults  and  produces  the  nympha,  which  is  eight- 

37 
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legged,  and  resembles  the  adult,  except  in  the  non-development  of 
the  sexual  organs  and  apertures.  The  leg  which  is  added  to  the 
nympha  is  the  fourth,  or  posterior.  The  nymph  is  usually  energetic, 
and  feeds  on  some  host ;  eventually  passing  into  a  quiescent  stage 
and  undergoing  considerable  histological  changes,  it  moults  and 
becomes  the  adult  male  or  female.  The  males  are  usually  smaller 
and  more  active  than  the  females.  Both  sexes  suck  fluid  nourish- 

ment from  the  host,  whether  animal  or  plant.  Their  life-history 
will  be  found  to  vary  with  the  different  famihes  and  species. 

Pathogenicity. — -The  Acarina  are  important  in  the  dissemination 
of  disease  both  among  men  and  animals.  In  men  they  are  respon- 

sible for  the  spread  of  such  fevers  as  Button's  relapsing  fever,  the 
tick  fever  of  the  Rocky  Mountains,  Tsutsugamushi  disease,  and  the 
disease  associated  with  the  Miana  bug  in  Persia  ;  also  they  are 
responsible  for  a  number  of  skin  diseases,  among  which  may  be 
mentioned  scabies.  In  animals  they  are  responsible  for  the  spread 
of  the  Babesiases,  and  of  some  Spirochcetiases,  as  well  as  causing 
some  forms  of  dermatitis.  IncidentaUy  it  may  be  mentioned  that 
they  also  cause  disease  in  plants,  producing  galls,  etc. 

Enemies. — Hurtful  as  they  are  themselves,  they  are  not,  however, 

free  from  persecution  on  the  part  of  other  animals.  Blood-sucking 
insects,  particularly  the  Reduviidse,  prey  on  some  arachnids, 
sucking  their  blood.  Wellman  has  reported  that  he  has  caught 

Phoney  gates  bicoloripes  Stal  in  the  act  of  sucking  the  juices  of 

Ornithodoros  mouhata,  the  tick  responsible  for  the  spread  of  Button's 
relapsing  fever. 

Classification. — The  order  Acarina  is  divided  into  the  following 
suborders  : — 

Suborder  Notostigmata. — Acarina  in  which  the  opisthosoma 

is  segmented  by  ten  integumental  grooves,  of  which  the  anterior 

four  are  fiirnished  with  a  single  pair  of  dorsaUy  placed  spiracles. 

(Family  :  Opihoacaridse.)    This  suborder  does  not  concern  us. 

Suborder  II.  Cryptostigmata. — Acarina  with  a  hard  integu- 

ment strengthened  by  chitinized  dorsal  and  ventral  sclerites. 

Stigmata  on  the  acetabula  of  the  third,  fourth,  fifth,  and  sixth 

pairs  of  appendages.  (Family  :  Oribatidae.)  This  also  does  not 
concern  us. 

Suborder  III.  Metastigmata.— Acarina  with  a  hard  integument 

like  the  Cryptostigmata.  One  pair  of  stigmata  above  and  behind 

the  base  of  the  fourth,  fifth,  or  sixth  pair  of  appendages. 

Superfamily  A.  Gamasoidea. 

Superfamily  B.  Ixodoidea. 

Suborder  IV.  Prostigmata.— Acarina  with  soft  integument 

strengthened  by  special  sclerites,  those  on  the  ventral  surface  of
 

the  prosoma  apparently  representing  the  basal  segments  of  the 

legs  embedded  in  the  skin.    Except  in  the  aquatic  species,  there 

is  a  pair  of  stigmata  close  to  or  above  the  first  pair  of  appendages. 

Superfamily  A.  Trombidoidea. 

Superfamily  B.  Eupopoidea. 
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Suborder  V.  Astigmat a.— Degenerate  Acarina,  mostl
y  parasitic 

like  Prostigmata  in  the  development  of  integument
al  sclerites  and 

the  softness  of  the  skin,  but  with  the  respiratory  sys
tem  absent. 

(Superfamily  :  Sarcoptoidea.) 

Suborder  VI.  Vermiformi a. —Degenerate  parasitic  Acarina 

without  respiratory  system,  and  with  the  body  produced 
 posteriorly 

into  an  annulated  caudal  prolongation.  With  the  third,  f
ourth, 

fifth,  and  sixth  pairs  of  appendages  short,  and  only  three  j
ointed. 

[Family  :  Demodicidae.) 

Suborder  VII.  Tetrapoda.— Degenerate  atracheate  Ac
arina 

with  body  as  in  the  Vermiformia,  but  with  the  third  and  fourth  pair
s 

of  appendages  long  and  normally  segmented,  and  the  fif
th  and 

sixth  entirely  absent.  (Family:  Eriophyidee.)  This  suborder, 

however,  need  not  concern  us. 

SUBORDER  III.  METASTIGMATA. 

The  parasites  included  in  this  suborder  would  in  popular  language 
aU  be  called  ticks. 

It  is  divided  into  two  superfamihes  : — 

A.  Gamasoid.ea. — ^With  a  small  hypostome  without  teeth. 

B.  Ixodoidea. — ^With  a  large  hypostome  armed  with  many 
recurved  teeth. 

SUPERFAMILY  A.  GAMASOIDEA. 

The  superfamily  Gamasoidea  is  divided  into  three  families: — (i)  Dermanys- 
sidae,  (2)  Uropodidae,  (3)  Gamasidse. 

Family  i.  DEi^MANYSSiDiE. 

Gamasoidea  parasitic  on  vertebrates,  with  mandibles  fitted  for  piercing, 
with  the  body  sometimes  constricted,  with  soft  integuments  finely  striated. 

The  Dermanyssidse  are  divided  into  two  subfamilies : — Dermanyssinas,  with 
an  anal  plate  ;  Halarachninae,  without  an  anal  plate. 

Subfamily  Dermanyssin^. 

Dermanyssus  Duges  1834. 
Dermanyssinse  with  a  long  body  not  distinctly  constricted  ;  peritreme  on 

the  venter,  with  chelate  mandibles  in  the  male  and  long  stiliform  mandibles 
in  the  female.    Parasitic  on  birds. 

Dermanyssus  gallinse  Redi  1674. 

Synonyms. — Pulex  gallincB  Redi  1674,  Acarus  gallincB  de  Geer  1778,  Der- 
manyssus avium  Duges  1836. 

This  parasite  lives  in  cracks,  etc.,  in  the  hen-house  during  the  day,  and 
attacks  the  fowls  at  night,  sucking  the  blood.  It  is  also  found  on  many  other 
birds  and  mammals,  and  occasionally  on  man,  generally  on  poultry-men,  in 
whom  it  produces  a  papular  eczematous  dermatitis  on  the  back  of  the  hands 
and  forearms.  D.  hirudinis  Hermann  1 804,  which  is  probably  only  a  variety  of 
this  species,  can  also  be  found  on  man. 

Morphology. — Body  egg-shaped,  posterior  end  wider  than  anterior,  abdo- 
men with  short,  marginal,  widely  separated  bristles. 

Male,  0-6  millimetre  by  0-32  millimetre  ;  female,  07  millimetre  by  0-4  milli- metre. 
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Holothyrus  Gervais  1842. 

Holothyrus  coccinella  Gervais  1842. 

Tliis  arachnid  is'Jound  on  ducks  and  geese  in  Mauritius,  and  is  said  to  attack human  beings,  causing  swelling  of  the  affected  part,  wliich,  if  the  lips  or  tongue 
of  a  child,  may  be  dangerous.    Some  authorities  consider  that  this  arachnid 
should  form  a  separate  family  of  its  own — Holothyryidae. 

Family  2.  Gamasid^. 

In  this  family  comes  the  genus  Leslaps  Koch  1842,  with  its  species  L.  echid- 
ninns  Berlese,  mentioned  in  the  chapter  on  Protozoa,  because  Miller  has 

traced  the  life-cycle  of  Hcsmogregarina'  muris  Balfour  1905  in  it  and  in  the rat  Mus  decumanus. 

SUPERFAMILY  B.  IXODOIDEA  Banks  1894. 

Synonyms. — Acarus  Linriceus  1746  pro  parte,  Ricinics  Latreille 

1804  pro  parte,  Ixodides  Leach  1815,  Ixodea  Burmeister  1837, 
Ricini  Koch  1844  and  1847,  Ixodes 

Gervais  1844,  Ixodida  Kiichen- 
meister  1855,  Ixodides  Leach  1863, 
Ixodides  Donnadieu  1875  and 

Megnin  1876,  Ixodce  Wagner  1876, 
Metastigmata  Canestrini  1892, 

CynorhcBstea  Marx  1892,  Arpagos- 
toma  Lahille  1905. 

The  term  Cynorhcestea  is  derived 
from  Aristotle,  who  speaks  of  these 

arachnids  as  Kvvopato-Trjs  (the  dog- 
tormentors),  because  ticks  were 
well  known  in  his  day  to  attack 

hunting-dogs. 
The  Ixodoidea  are  the  ticks, 

which  have  become  of  importance 

in  tropical  medicine  not  merely 
because  of  their  unpleasant  bite, 
but  because  of  the  spread  of 

disease  by  their  agency— as,  for  example,  the  tick  fever  of  Africa, 

Tsutsugamushi  disease,  the  tick  fever  of  the  Rocky  Mountains,  etc. 

They  are  parasitic  on  mammals,  birds,  and  reptiles,  but  are  not 

strictly  confined  to  one  host.  The  Argasidse,  one  of  the  two 

famines  included  in  the  superfamily,  are  now  nocturnal  in  habits, 

and  do  not  become  greatly  distended  with  blood  ;  while  the  other 

family,  Ixodida,  or  true  ticks,  are  very  common  in  tropical 
countries. 

Morphology,— A  tick  is  divisible  into  a  head,  rostrum,  or  capitulum,  and
  a 

body  The  capitulum  is  the  small  anterior  structure  with  the  moutli 
 parts, 

and  is  easily  visible  from  above  in  the  Ixodidffi  {vide  Fig  230)  but  must
  be 

viewed  from  below  in  the  Argasidae  (Fig.  238).  It  ]oms  the  rest  of  the 
 body 

at  the  camerostome.    The  capitulum  consists  of  the  following  p
arts  :— 

J   2v/ef;fe_Tliisistheiunctionof  the  rostrum  with  the  rest  of  the 
 body. 

2.  Base.— This  is  the  hard  basal  portion,  and  is  usually  quadrangula
r,  but 

its  outline  varies. 

Fig.  227. — Margaropus  annulatus 
VAR.   AUSTRALIS  SaY. 

Dorsal  view  of  the  male. 
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In  females  of  the  IxodidEe  there  are  two  porose  are
as  on  the  upper  surface. 

ivlde  Fi^  22  8)  Attached  behind  the  base  is  the  neck 
 ;  in  front,  m  t  }e  middle 

iK  is  the:  haustellum.  composed  of  the  hypos
tome  and  the  mandibles  and 

their  sheaths,  on  each  side  of  which  he  the  palpi.  =vmmetrical 

\  The  hypostome  is  an  elongated  structure  com
posed  of  two  symmetncal 

halves  with  numerous  minute  tieth,  called  denticl
es,  on  its  ventral  surface 

4  The  chehcene,  or  mandibles,  are  two  in  number-on
e  on  each  side  of  the 

median  line,  lying  dorsal  to  the  hypostome.  The 
 Posterior  portion  enclosed 

1^  the  body  s  Lollen  for  the  attachment  of  muscles,  wh
ile  the  anterior  is  flat 

Fig.  22  8. — Dorsal  View  of  the  Capitulum 
OF  A  Tick:  Female  (H^maphysalis  punc- 

tata C.  AND  F.). 

(After  Nuttall,  Cooper,  and  Robinson.  Journal 
of  Parasitology.) 

I,  Chelicerse  ;  2.  hypostome ;  3.  palp ;  4,  porose 
area.    (The  ventral  aspect  of  this  capitulum  is 
shown  in  Fig.  27,  p.  191)- 

Fig.     229. — Chelicera 
OF  H.  punctata  :  Male 
(C.  AND  F.). 
(After  Nuttall.  Cooper, 

and  Robinson,  Journal 
of  Parasitology.)  (See  also 
Fig.  28 :  Female  Cheli- 
cera.) 

and  narrow,  and  terminated  by  a  hook-like  digit,  which  has  two  or  three 

processes — the  apophyses — an  internal,  an  external,  and  a  middle,  with  hook- like teeth. 
5.  The  mandibular  sheath  lies  dorsal  to  the  mandibles. 

6.  The  palpi  are  composed  of  four  segments  or  articles — basal,  antepen- 
ultimate, penultimate,  and  apical.  They  are  of  importance  in  classification 

into  genera,  as  they  possess  hairs,  bristles,  edges,  angles,  and  spines,  varying 
in  different  species.  There  is  sometimes  a  group  of  long  hairs  on  the  internal 
aspect  of  the  palpi,  which  are  probably  sensory. 

The  body  varies  greatly  in  form,  colour,  outline,  and  structure.  .  It  is 
divided  into  : — (i)  Dorsal  surface  ;  (2)  ventral  surface  ;  (3)  to  (5)  anterior, 
posterior,  and  lateral  margins. 

I.  Dorsal  Surface. — On  the  dorsal  surface  maybe  noted  (Figs.  230  and  2  3  5) : — 
[a)  The  scutum,  found  in  the  Ixodidce,  and  well  marked  in  the  adult 

male,  but  much  smaller  in  the  adult  female.    It  is  a  hard, 
chitinous  plate,  with  two  longitudinal  grooves  (cervical  grooves). 
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(b)  The  eyes,  only  sometimes  present  on  each  lateral  margin  of  the 
scutum  in  Ixodidae,  or  near  the  first  coxa  in  Argasidae. 

(c)  The  dorso-submcdian  porosc  plates  are  small,  circular,  or  oval 
chitinous  structures  on  each  side  of  the  median  line,  near  the 
third  and  fourth  legs. 

{d)  The  postero-marginal  festoons,  when  present,  are  eleven  areas 
marked  out  by  grooves  lying  along  the  posterior  margin  of  the 
body  between  the  stigmata. 

{e)  The  dorsal  grooves  are  usually  longitudinal,  and  not  always 
distinct,  as  they  are  due  to  muscular  contractions. 

(/)  Pits,  hairs,  spines,  etc.,  may  be  visible  on  the  dorsal  surface. 

2.  Ventral  Surface. — The  ventral  surface  exhibits  (Fig.  241)  : — 
{a)  The  genital  pore,  situated  in  the  ventro-median  line,  between  the 

coxaa  of  the  first  three  pairs  of  legs. 

Fig.  230. — Margaropus  annulatus  var.  australis  Say. 
Distended  female. 

(b)  The  anus,  situate  in  the  ventro-median  line  behind  the  posterior 
pair  of  legs.  It  is  surrounded  by  a  valve,  and  in  the  male  of 
certain  genera  has  laterally  the  clypea  or  anal  valves. 

(c)  The  ventral  sliields  of  chitin  are  small  sclerites  covering  the  surface in  the  male. 

(d)  The  stigmata  lie  one  on  each  side  of  the  body,  between  the  3rd 
and  4th  pairs  of  legs  in  the  Argasidae,  and  beliind  the  fourth in  the  Ixodidae. 

(e)  There  are  often  to  be  seen  a  pair  of  genital  furrows  and  an  ana furrow. 

(/)  Pits,  pores,  hairs,  and  punctations  are  to  be  found  as  on  the dorsal  surface. 

3.  Anterior  Margin. — This  varies  as  compared  with  the  posterior,  being 

sometimes  straighter,  sometimes  emarginate,  and  receiving  at  the  camero- some  the  rostrum. 
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4   Posterioy  Margin.-ms  is  generally  rounded,
  and  often  marked  by  the 

^^t^^»^^r^^^^  -  t^e£  Wness  or  de
gree  of  cur- 

'"''The  legs  are  segmented  into  the  following  articles  :  coxa,  trochanter,  fem
ur, 

Pl£na^'lna?omT-T^^^  internal  anatomy  has  been  recently 
 studied  by 

ChriSers  in  0«/i/.o^o.o.  savignyi,  and  most  ela
borately  by  Bonnet  m 

pipht  Ixodidffi  and  three  Argasida;,  males  and  females.
 

Tie  teS^ment  consists  of^hitinous  layers,  under  wh
ich  lies  the  epidernus 

On  the  surface  are  the  openings  of  numerous  glands.    A 
 large  cephahc  gland 

is  present  in  some  species,  opening  dorsally  at  the 
 junction  of  the  rostrum 

""'l-hfrnoufh,"  which  is  lined  with  chitin,  is  situated  anteriorly  between  the 
mandibular  sheath  dorsally  and  the  hypostome  ventrally.    

In  this  position 

Fig.  231. — Copulation  or  the  Male  and  Female  Tick. 

(After  Sambon.) 

it  is  merely  a  horizontal  slit,  with  open  sides,  but  farther  back  these  are 
closed  by  the  junction  of  the  hypostome  with  the  mandibular  sheaths.  The 
cavity  extends  backwards  some  little  distance,  and  ends  blindly.  Into  its 
postero-lateral  angles  open  the  ducts  of  the  salivary  glands,  two  large  racemose 
glands  lying  over  the  bases  of  the  first  pair  of  legs.  The  acini  are  globular, 
and  their  walls  consist  of  large  cells,  as  a  rule  laden  with  refractile  granules 
staining  deeply,  or  with  indistinct  granules  staining  less  deeply. 

In  addition  to  the  ordinary  acini,  there  are  groups  of  four  or  five  cells, 
forming  pear-shaped  masses,  which  have  a  peculiar  affinity  for  acid  stains  like 
eosin.  These  elements  are  really  unicellular  glands,  which  open  into  the 
principal  salivary  ducts,  not  into  the  small  ductules.  These  glands,  which  are 
numerous  in  the  Argasidae,  are  probably  poison  glands. 

On  the  floor  of  the  mouth  is  a  V-shaped  opening,  apex  pointing  forwards, 
which  leads  into  the  pharynx.  This  is  a  fusiform  organ,  narrow  in  front, 
where  it  turns  upwards  to  open  into  the  mouth,  while  behind  it  ends  in  the 
oesophagus.    Its  walls  consist  of  chitinous  plates  arranged  ventrally  and 
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laterally,  so  that  the  lumen  is  triradiate  on  transverse  section.  At  the  angles the  chitinous  plates  are  united  together  by  double  folds,  allowing  expansion and  contraction,  and  brought  about  by  the  contraction  and  relaxation  of 
muscles  taking  origin  m  the  scleritcs  forming  the  cndoskeleton  of  the  head, and  inserted  into  these  plates.  It  ends  posteriorly  in  a  narrow  oesophagus which  is  without  chitinous  support,  and  therefore  .soft.  This  oesophagus runs  backward,  perforating  a  large  ganglionic  mass,  and  ends  in  the  mid-gut 
Its  walls  are  composed  of  a  layer  of  columnar  cells  internally  and  by  muscular fibres  externally.  Just  before  it  joins  the  mid-gut  its  wall  thickens  and  forms  a 
fold  the  homologue  of  the  proventriculus,  wliich  projects  into  that  passage. I  he  oesophagus  opens  on  the  floor  of  the  large  central  food  reservoir  or 
mid-gut,  the  mam  canal  of  which  runs  forward  a  little  distance  in  front  of this  opening,  and  backwards  to  the  neighbourhood  of  the  rectum. 

The  central  canal  gives  off  diverticula,  which  may  be  classed  into  an 
anterior  set,  consisting  of  a  single  diverticulum  ;  a  lateral  set,  consisting  of  an antero-lateral  diverticulum,   subdivided  into  three  branches  — a  medio- 

lateral,  into  two  or  three,  a  postero- 
lateral, which  is  single,  and  a 

posterior  set,  which  is  also  single. 
The  walls  of  the  central  tube  and 

the  diverticula  consist  of  a  single 
layer  of  large  cells  lying  upon  a 
thin  basement  membrane,  external 
to  which  are  large  single  muscular 
fibres  arranged  longitudinally  and 
transversely  in  an  open  network. 
Digestion  is  assisted  by  free  cells 
mingling  with  the  coagulated  blood 
filling  the  diverticula. 

Posteriorly  the  central  canal  is 
connected  with  the  rectum  by 
means  of  a  very  fine  canal,  which 
appears  to  represent  a  functionless 
rudimentary  intestine.  This  com- 

munication is  not  admitted  by 
Bonnet. 

Into  the  rectum  open  also  two 
long,  fine,  much-convoluted  tubules 
— the  Malpighian  tubes,  which  are 
composed  of  a  single  layer  of  large 
cells  placed  on  a  basement  mem- 

brane. In  females  they  may  contain  spherical  corpuscles,  which,  though 
present  in  males,  are  much  smaller.  Berlese  and  Bonnet  consider  that  these 
bodies  are  composed  of  guanine. 

The  rectum  is  a  sacculated  tube,  with  a  wall  composed  of  a  single  layer  of 

flattened  cells  leading  to  the  anus.  Bonnet  objects  to  the  term  '  anus,' 
considering  the  tubules  as  renal,  the  rectum  as  a  bladder,  and  the  opening  as 
an  excretory  pore  ;  but  this  term  must  be  kept,  for  morphological  reasons. 
Further,  he  states  that  this  excretory  matter  is  only  expelled  during  moulting, 
collecting  at  other  times  in  the  rectum.  The  anus  is  a  slit-like  aperture, 
guarded  by  two  lateral  semicircular  cliitinous  plates. 

The  male  reproductive  organs  consist  of  a  thin,  transparent  tubule — the 
testes — ending  at  either  end  in  a  vas  deferens,  which,  after  coiling  upon  itself, 
enters  a  lobulated  structure — the  white  gland.  Tile  ejaculatorj'  duct  ends 
in  the  chitinous  penis.  The  female  reproductive  organs  consist  of  a  single 
ovary,  which  lies  across  the  abdomen,  just  behind  the  central  alimentarj'  sac. 
This  ends  in  two  coiled  oviducts,  which  open  into  a  large  spermatheca  with 
thick  walls,  and  from  which  a  duct  leads  to  the  genital  opening. 

The  tick  breathes  by  means  of  a  system  of  tubes,  lined  hy  a  spiral  thread  of 
chitin.  These  tubes  are  called  trachea;,  and  radiate,  from  the  opening  on 

the  stigma  called  the  '  spiracle,'  all  over  the  body.    The  circulatory  sj'stem 

Fig. 
232. — A  Tick  laying  Eggs. 

(After  Sambon.) 
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consists  of  a  median  heart  and  distributing  ve
ssels.   The  fat  body  is  well 

™Thefe  are  a  number  of  dermal  glands,  a  coxal  gland
  in  the  second  coxal. 

joints  and  opening  on  the  first  coxal  joints  by  a  min
ute  pore,  and  a  cephalic 

gland  in  the  head. 

Fig.  233. — The  Larva  of  H^maphysalis 
PUNCTATA  C.  AND  F.    (X  40). 

(After  Nuttall,  Cooper,  and  Robinson, 
Journal  of  Parasitology.) 

Fig.  234. — The  Nymph  of  H^ma-
 

physalis  punctata  c.  and  f, 

(After  Nuttall,  Cooper,  and  Robin- 
son, Journal  of  Parasitology.) 

Fig.  235. — Adult  Female  of  II^maphysalis  punctata  C.  and  F. 

(After  Nuttall,  Cooper,  and  Robinson,  Journal  of  Parasitology.) 

■  Life-History— While  on  the  host  sucking  blood,  the  male  and 

female  parasites  copulate,  and  the  latter,  growing  to  a  large  size, 

drops  to  the  ground  and  lays  a  number  of  eggs.  The  egg  consists 
of  a  shell  with  an  inner  membrane,  enclosing  food- yolk  and  embryo, 
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which  eventually  hatches  as  a  six-legged  larva,  without  sexual 
organs  or  stigmata.  The  digestive  organs  are,  however,  present and  the  httle  larva,  becoming  parasitic  on  some  animal  sucks  its 
blood,  drops  off  and  moults,  giving  rise  to  the  nympha^  The 
nympha  has  eight  legs  and  a  pair  of  large  stigmata,  but  is  without 
reproductive  openings  or  organs.  The  nymphte  now  become  para- 

sitic, and  feed,  after  which  they  drop  off,  moult,  and  become  males 
or  females  with  fully-developed  generative  organs. 

The  adults  now  become  parasitic  and  moult,  and  the  young 
female,  fixing  itself  to  the  host,  grows  considerably,  but  rarely 
changes  her  place  ;  while  the  male,  remaining  small,  wanders  about 
looking  for  the  female. 

The  life-history  and  the  habits  of  the  different  divisions  of  the 
IxodidcBlaxe  so  various  that  they  will  be  described  under  their 

separate  heads.  One  example  may, 
however,  be  mentioned  here — viz., 

Margaropus  decoloraius — ^whose  Kfe- 
history  has  been  studied  by  Louns- 
bury.  In  this  species  the  female, 
dropping  off  the  host,  completes 
oviposition  in  a  time  varying, 
according  to  the  temperature  of  the 
air,  from  five  days  to  four  weeks, 
while  the  incubation  of  the  egg 
varies  from  three  weeks  to  three 

months.  The  larvae,  which  are 

capable  of  remaining  on  grass  with- 
out food  for  months,  must  obtain 

access  to  cattle,  on  which  they  feed, 
and  grow  for  three  days,  after  which 
they  moult  and  form  nymphs  on  the 

sixth  day  of  their  parasitic  exist- 
ence—i.e.,  without  leaving  the  host.  The  nymph  sucks  blood  and 

grows  till  the  eleventh  day,  and  the  adult  is  hatched  on  the 
thirteenth  to  sixteenth  day  without  the  nymph  leaving  the host. 

Pairing  takes  place  on  the  seventeenth  to  twentieth  day,  and  the 

fertilized  gorged  female  drops  off  the  host  on  the  twenty-fourth  to 

thirty-first  day.  Thus,  in  this  case  the  larva  and  nymph  remain 
parasitic  on  the  host,  and  do  not  drop  off  as  described  above. 

Parasitic  on  Man. — ^The  ticks  known  to  be  parasitic  on  man 

are  : — (i)  Argas  reflexus  Fabricius  ;  (2)  A .  -persicus  Oken ;  (3)  Orni- 
thodoros  savignyi  Audouin  ;  (4)  0.  mouhata  Murray ;  (5)  0. 
megnini  Duges,;  (6)  0.  tuncata  Duges  ;  (7)  0.  iholozani  Laboulbene 

and  Megnin  ;  (8)  Aleciorobius  talaje  Guerin-Meneville ;  (9)  fEurJiipi- 
cephalus  sanguineus  Latreille  ;  (10)  MargaropusJ,  annulaius  Say  ; 
(11)  Rhipicentor  bicornis  Nuttall  and  Warburton  ;  (12)  Dermacenlor 
reticulatus  Fabricius  ;  (13)  D.  under soni  Stiles  ;  (14)  D.  electus 

Koch  ;    (15)  D.  modesius  Banks ;  (16)  Ixodes  ncinus  Linneeus  ; 

Fig.  236. — Fully  replete  Fe- 
male OF  H^MAPHYSALIS  PUNC- 
TATA C.  AND  F. 

(After  Nuttall,  Cooper,  and  Robin- 
son, Journal  of  Parasitology.) 

(a)  Magnified  ;  (b)  natural  size. 
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fi7l  l!  hexaoonus  Leach ;  (18)  AmUyomma  amencanum  Koch ; 

iQ   4.rf«sMeKoch;  (20)  Ryalomma  
cegy-ptwrnlJirm^rx^. 

^  Pathogenicity.-Ticks  are  spreaders  of  disease  in  J^f  ,f  d^amimls 

They  may  be  classified  into  spreaders  o
f  S-pirodicehdce,  spreaders 

of  Babesia',  and  into  spreaders  of  unknown  germ
s. 

1.  Spreaders  of  Spirochsetidae. 

1  Ornithodoros  mouhata  carries  Spiroschaudinnia  du
ttoni  Novy 

and  Knapp  1906,  and  causes  African  tick  
fever  or  Dutton  s 

relapsing  fever  in  man.  _  -xt  iw.,n. 

2.  Areas  persicus  carries  Spiroschaudtnma  marchouxi  r
vluttall  1904. 

3.  May  gar  opus  annulatus  carries  Spiroschaudinnia  t
heileri  Laveran 

1904. 

2.  Spreaders  of  Babesia. 

1.  Eurhipicephalus  appendiculaius  carries  B.  Ugeminum. 
2.  E.  simus — B.  Ugeminum.. 

3.  evertsi — B.  equi- 

4.  sanguineus — B.  canis. 

5-Ie.  bursa — B.  ovis. 

b.'^Margaropus  annulatus — B.  annulatum. 
7.  Hcemaphysalis  leachi — B.  canis. 

3,  Spreaders  of  Unknown  Germs. 

I.  Argas  persicus  causes  a  disease  in  Persia.  2.  Dermacenior 

andersoni  and  D.  modestus  cause  Rocky  Mountain  fever.  . 

Experimentally,  the  nymphs  of  D.  marginatus  and  Amblyomma 

americanus  and  the  nymphs  and  adults  of  D.  variabilis  caxi  transmit 

the  virus  of  Rocky  Mountain  fever. 

Enemies. — The  enemies  of  ticks  are  numerous,  and  among  them  may  be 
mentioned  fowls  and  blackbirds. 

Prophylaxis. — The  prevention  of  ticks  in  cattle  is  a  dif&cult  proceeding. 

The  following  are  some  of  the  methods  in  use  (from  Balfour  and  Archibald):— 

Caitle  Washes  and  Dips.  —  Arsenic  used  to  be  employed  (Cooper's  Dip 
Powder),  but  was  found  to  be  dangerous.    A  useful  oil  is  crude  petroleum, 

2  gallons ;  hard  soap,  i  pound  ;  and  water,  i  gallon.  The  soap  is  dissolved 

in  the  hot  water  and  the  petroleum  gradually  added.  Five  days'  sprajdng  is 
advocated  in  place  of  the  usual  fortnightly  dip. 

Rotation  of  Crops. — This  is  said  to  be  useful  in  the  United  States. 
Burning  of  Pastures. — Not  a  good  plan. 
Immunization. — Immunization  by  inoculation  against  babesia,  etc.  It  is 

not  very  useful. 
Quarantine. — -Quarantine  of  cattle  and  control  over  their  movements  is 

important. 
There  are,  however,  a  good  many  practical  points  to  be  attended  to  in 

spraying  or  dipping  cattle.  Reference  may  be  made  to  Cooper's  paper  in  the 
Journal  of  Agricultural  Science,  vol.  iii.,  or  to  Newstead's  Report  of  Twenty- 
first  Expedition  of  the  Liverpool  School  of  Tropical  Medicine. 

Classification.- — The  Ixodoidea  are  divided  into  two  f amihes : — 

Family  i.  Argasid^  Canestrini  1890. — Ixodoidea  without  a 

scutum  ;  mouth  parts  of  adult  not  prominent  from  above ;  no  pul- 
villus  attached  to  tarsus  in  adults. 
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Family  2.  Ixodid^  Murray  1877. — Ixodoidea  with  a  scutum  ; 
mouth  parts  prominent  from  above  ;  pulvillus  present,  attached 
to  the  tarsus  in  adults. 

Remarks. — Neumann's  classification  is  very  different  from  the  one  used  in  this 
book.  He  recognizes  ixqdidae  (=ixodoidea)  divided  into  Ixodinae  (=  Argasidaj 
and  Ixodidae)  and  SpelEeorhynchinas,  tliese  last  being  parasites  on  bats.  Other 
classifications  are  those  by  Lahille  and  by  Banks. 

Family  i.  Argasid^. 

These  arachnids  are  more  hke  bugs  than  ticks  in  their  habits. 

During  the  day  they  are  concealed  in  cracks  in  walls  or  floors,  or  in 
gravel,  but  at  night  they  come  out  and  run  about.  Christophers 

Fig.  237. — Argas  persicus  Latreille  :     Fig.  238. — Argas  persicus  Latreille 
Female,  Dorsal  Aspect.  Female,  Ventral  Aspect. 

says  that  if  handled  they  sham  death,  and  that  when  running  about 

they  have  a  curious  habit  of  raising  the  first  pair  of  legs  as  though 
to  receive  information  about  their  surroundings.  They  can  live 

for  a  long  time  (three  to  four  years)  without  food.  They  generally 

feed  after  dark,  being  gorged  in  about  fifteen  minutes. 

Donovan  states  that  while  feeding  fluid  is  secreted  by  the  coxal 

glands,  and  Hes  between  the  parasite  and  the  skin  of  the  host. 

This  fluid  is  alkahne,  and  prevents  coagulation  of  blood.  After 

feeding,  the  tick  drops  to  the  ground,  and,  being  wet  with  secretion, 

becomes  covered  with  dust  and  dirt.  At  first  they  are  much  swollen , 

but  in  a  few  days  thiscdiminishes,  though  they  may  remain  dis- 
tended for  weeks.  Soon  after  feeding,  the  tick  moults,  and  then 

becomes  active  again,  and  is  ready  for  another  feed. 
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The  Areasidffi  pair  at  various  ti
mes,  one  female  bemg  fertilized 

bv  s?veraf  maks^  The  female  now 
 becomes  quiescent,  and  passes 

fI  ntV  n  nrocess  requiring  a  week  or 
 more  to  be  completed. 

Suring  tTs'proSe  hSd  is'for
cibly  flexed  on  the  body  so  tha 

the  nalDi  lie  on  each  side  of  the  body,
  while  above  the  head  is  the 

;^olS2i  due?  o'f  the  cephalic  gland,  forming  a  P-tu^^^^^^^^^^^ 
The  ova  are  not  as  numerous  as  tho

se  of  the  cattle  ticks,  and  are 

p-enerallv  laid  in  a  loosely  adherent  mass. 

^  The  sL-te^  larva  hatches  in  less  tha
n  a  week.  In  Orm^/^o- 

Jos  it  Ippefrs  to  be  quiescent,  making 
 no  attempt  to  obtam  food. 

iZ  in  O^mollata  does  not  leave  the  egg. 
 In  three  or  four  days 

It  mo^s  and  becomes  the  eight-legged  
nymph,  which  is  an  active 

httTe  cvSture,  feeding  readily.  In  ̂ .g.s  
the  larva  - 

and  feeds.  It  appears  as  though  there  
were  great  differences  m  tne 

hfe-historv  of  the  different  species  of  the  A
rgasidse. 

The  adJlt  Argasid^  appear  to  moult  man
y  times  as  they  grow 

lareer.    They  are  preyed  upon  by  insects. 

Genera.-The  A^gasid^  are  divided  in
to  four  genera  -.-Argas, 

Cans,  Ornithodoros,  Alectorobuis. 

The  diagnosis  of  these  genera  is  as  foll
ows  :— 

1.  Eyes  absent,  body  usuaUy  flat,  with 
 thm  borders,  without 

deep  ventral  grooves  :  {a)  No  groove  behind  a
nus— ^fgas;  (&)  trans- 

verse groove  behind  anus— Cans. 

2.  Eyes  present  or  absent;  body  more  or
  less  distended,  with 

deep  ventral  grooves  :  {a)  Without  a  fold  of  sk
m  (sc  erite)  on  each 

side  of  palm—Or7tithodoros  ;  [b)  with  such  a  i
old—Alectorobius. 

There  is,  however,  some  doubt  as  to  whether  Can
s  is  really 

entitled  to  be  a  separate  genus. 

Argas  Latreille  1796. 

Synonyms.— Nec  Argas  Seoul  1835,  Carois  Latreille  1796,  Rhyn
cho- 

prion  Hermann  1804,  Caris  Latreille  1806. 

Definition— Argasidse  with  oval  or  flattened  bodies,  m  which  th
e 

rostrum  is  at  least  its  own  length  from  the  anterior  margin,  which 

is  less  bluntly  rounded  than  the  posterior  margin.  No  fold  present 

around  the  base  of  the  rostrum  ventrally.  Tegument  roughened 

by  wrinkles  and  folds,  and  marked  by  circular  pits.    Without  eyes. 

Type. — Argas  reflexus  Fabricius  1794- 

The  number  of  species  known  is  steadily  increasing.  The  more 

important  can  be  defined  by  the  following  table,  modified  from 

Neumann  :— 

A.  Posterior  margin  with  rectangular  festoons — A.  ■persicus. 
B.  Posterior  margin  with  narrow  festoons  : 

I.  Tegument  with  fine  folds,  body  long,  swollen— /I.  her- manni. 
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II:  Tegument  with  large  folds,  body  flat  :— 
(a)  Body  narrower  in  front : — 

(1)  >.Anterior  extremity  flat  and  rounded— /I.  re- 

flexus. (2)  Anterior  , extremity  pointed^: — 
(fl)  With  deep  camerostome  and  dorsal 

hexagonal  markings — A .  brumpii. 
(6)  Without  these — A .  cequalis. 

Body  almost  as  large  in  front  as  behind  :— 

(1)  Body  short,  a  little  longer  than  broad— ̂ . 
iransgariepinus. 

(2)  Body  twice  as  long  as  broad — A.  cuc'umeri- 
nus. 

Argas  reflexus  Fabricius  1794. 

Synonyms. — Acarus  reflexus  Fabricius  1794,  A.  marginaius 
Fabricius  1794,  Rhynchoporion  columbce  Hermann  1804'. 

Argas  with  yellowish  body;  male  4  by  3  milUmetres,  female 
6\to  8  by  4  millimetres.  Its  distribution  isjmainly  in  Europe  and 
America,  where  it  hves  in  dovecots  ;  but  it  can  and  does  attack  man, 
producing  the  symptoms  already  described  (p.  191). 

Argas  persicus  Oken  1818. 

Synonyms. — Rhynchoprion  persicum  Oken  1818,  Argas  persicus 
Fischer  de  Waldheim  1820,  A.  mauritianus  Guerin-Meneville,  A. 
miniatus  Koch  1844,  A.  americanus  Packard  1872,  A.,  sanchezi 
Duges  1891,  A.  chinche  Gondet. 

Argas  with  oval,  brownish-red  body.  Male,  4  to  5  by  3  milh- 
metres ;  female,  7  to  10  by  5  to  6  miUimetres,  Dorsal  and  ventral 
surfaces  with  pits  in  rows,  and  irregularly  placed. 

This  Argas  is  widely  distributed,  being  found  in  Asia,  where, 

under  the  term  '  garib-guez  '  [punaise  de  Miana),  it  has  long  had 
an  evil  reputation  for  causing  sickness.  It  is  also  known  in  Quetta. 
In  South  Africa  it  occurs  as  a  parasite  of  fowls  and  ducks,  and  is 
also  known  in  the  Sudan,  Egypt,  Turkestan,  and  Pekinj.  Under 
the  name  of  A .  miniahis  it  was  described  in  the  form  of  the  chicken 
tick  of  the  United  States  and  the  adobe  tick  of  Mexico  and  Arizona. 

According  to  Balfour,  it  spreads  the  Spirochceta  marchouxi  in 
Sudanese  fowls.  Nuttall  and  Strickland  have  demonstrated  the 

presence  of  an  anticoaguhn  in  the  salivary  glands  and  intestine  of 
the  tick. 

Argas  brumpti  Neumann  1907. 

This  tick  was  discovered  by  Brumpt  in  Somaliland.  The  dorsum 

is  marked  by  symmetrical  hexagonal  depressed  areas.  Female, 
20  by  13  miUimetres.  Nuttall  says  that,  according  to  Brumpt, 
the  bite  is  very  painful,  and  causes  pruritus  lasting  several  days, 
and  the  site  may  remain  indurated  after  seven  years. 
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Argas  cucumerinus  Neumann  1901. 

Only  the  male  of  this  tick  is  known.    It  has  an 
 oval  elongated 

body  brownish-red  in  colour,  10  by  5  milhmetres  
  It  is  found  in 

Lima  in  Peru.    Possibly  this  is  merely  a  variety  of  A. 
 reflexus. 

Argas  hermanni  Audouin  1827. 

Arms  with  very  fine  skin-folds  and  small  rostrum.    It  is
  found 

in  Abyssinia  and  Egypt.    Possibly  this  also  is  only  a  v
ariety  of 

A.  reflexus. 

Argas  aequalis  Neumann  1908. 

Synonym. — Orniihodoros  cequalis  Neumann  1901. 

Nuttall  places  this  species  with  the  Argasidse.  It  was  found  i
n 

German  East  Africa  by  FiiUeborn.  In  size  it  is  5  by  2-5  milli- 

metres, with  folded  finely  granulated  integument. 

Argas  transgariepinus  White  1846. 

Synonym. — Argas  kochi  Neumann  1901. 

Argas  with  very  compressed  body,  not  much  longer  than  broad 

—7-5  by  6  miUimetres.  Margin  with  irregular  folds.  Found  in 
South  Africa. 

Caris  Latreille  1804. 

Argasidge  with  almost  circular  body,  a  httle  larger  in  front  than 

behind,  with  a  conspicuous  transverse  groove  behind  the  anus. 

Caris  vespertilionis  Latreille  1796. 

Synonyms. — Carios  vesperiilionis  Latreille  1796,  Argas  pulchella 
George  1876. 

Parasitic  on  bats. 

Ornithodoros  Koch  1844. 

Argasidae  with  or  without  eyes.  Rostrum  surrounded  ventrally 
by  a  camerostome.  Tips  of  the  palpi  visible  from  above.,.  Lateral 
borders  of  the  body  straight,  sometimes  concave.  Integument 
mammillated,  with  hemispherical  elevations.  Two  longitudinal 

coxal  folds,  a  pair  of  supracoxal  folds,  one  transverse  pre-anal  and 
one  post-anal  groove,  and  one  longitudinal  anal  groove  running  from 
the  anus  to  the  post-anal  groove. 

Type. — Ornithodoros  savignyi  Audouin  1827. 
Eleven  species  are  recorded  :  (i)  Ornithodoros  savignyi  Audouin 

1827  ;  (2)  0.  moubata  Murray  1877  ;  (3)  0.  turicata  Duges  1876  ; 
(4)  0.  megnini  Duges  1883  ;  (5)  0.  lahorensis  Neumann  1908  ;  (6)  0. 

iholozani  Laboulbene  and  Megnin  1882  ;  {7)  0.  pavimentosus  Neu' 
mann  igoi  ;  (8)  0.  furcosus  Neumann  1908  ;  (g)  0.  erraticus  Lucas 

1849  '<  (10)  0.  coriaceus  Koch  1844  ;  (11)  0.  canestrinii  Birula  1895. 
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Diagnostic  ^Table. 

A.  Eyes  present : — 

Three  knobs  on  the  last  segment  of  the  fourth  leg : — 

{a)  Tegument  with  hemispherical  protuberances  : — 

(1)  Eyes  of  equal  size  (Africa  and  India) — 0.  savignyi. 
(2)  Anterior  eyes  larger  (America) — 0.  coriaceus. 

(&)  Tegument  with  flattened  protuberances  (Africa) — 0. 

pavimentosus. 

B.  Eyes  absent : — 

I.  Subrectangular  body  nearly  square  (Mexico) — 0.  iuricaia. 
11.  Body  more  or  less  constricted  behind  the  fourth  pair  of 

legs  :— {a)  With  broad  anterior  end  (Mexico) — 0.  megnini. 
\b)  With  narrow  anterior  end  (Lahore) — 0.  lahorensis. 

III.  Ovoid  body,  with  broader  posterior  end  : — 

{a)  Anterior  end  broad  and  rounded  (Central  Africa) — 0. 
moubata. 

{b)  Anterior  end  tapering  : — 

(1)  Tarsi  forked  distally  (Ecuador) — 0.  furcosus. 

(2)  Tarsi  slightly  knobbed  (Algeria) — 0.  enaticus. 
(3)  Tarsi  second  to  fourth  markedly  knobbed  (Per- 

sia)— 0.  tholozani. 
(4)  Tarsi  first  with  three  dorsal  knobs,  second  to 

fourth  with  one  knob  (Persia) — 0.  canesirinii. 

Ornithodoros  savignyi  Audouin  1827. 

Synonyms. — Argas  savignyi  Audouin  1827,  Ornithodoros  morhil- 
losus  Gerstacker  1873,  Argas  schinzii  Berlese  1889. 

This  is  the  type  species  of  the  genus,  and  has  been  studied  in 

detail  by  Neumann  and  Christophers. 

It  is  common  in  Africa,  India  and  Aden,  and  perhaps  elsewhere. 

Morphology. — Ornithodoros,  with  two  pairs  of  eyes  appearing  as 

circular,  smooth,  convex  elevations,  situated  on  the  supracoxal  fold 

above  the  bases  of  the  first  pair  of  legs,  and  between  those  of  the 

second  and  third  pairs.  Body  oval,  constricted  shghtly  between  the 

third  and  fourth  pairs  of  legs,  yellow  in  colour  when  young,  and 

blackish-brown  when  old.  Integument  covered  with  irregular  hemi- 

spherical prominences  pointed  at  their  summits,  between  wMch  are 

narrow  depressions  with  hairs.  Capitulum  embedded  in  an  infundi- 
buhform  camerostome,  from  which  it  is  separated  by  a  deep  groove, 

in  the  dorsal  portion  of  which  can  be  seen  the  opening  of  the  cephalic 

gland.  Mandibles  with  a  simple  claw-hke  internal  apophysis,  and 

without  middle  apophysis.  Teeth  of  the  hypostome  arranged  m 

three  longitudinal  parallel  rows.  Two  spines  at  the  base  of  the 

hypostome,  which  is  large. 

Dorsum  of  the  body  marked  by  two  transverse  furrows,  one  ju
st 

in  front  of  the  posterior  border,  and  the  other  situ
ate  farther 

I 
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forward,  marking  off  a  median  elevation  with  a  central  depression, 

and  seven  similar  depressions,  each  of  which  becomes  a  deep  sulcus 

posteriorly. 

The  ventral  surface  shows  a  well-marked  pre-anal  furrow,  which 

laterally  meets  the  supracoxal  sulcus,  which  runs  round  the  anterior 

aspect  of  the  body  as  a  weU-marked  groove,  defining  the  supra- 
coxal fold,  on  which  the  eyes  are  situate.  Behind  the  anus  are 

three  symmetrical  longitudinal  grooves,  while  a  short  V-shaped 
depression  abuts  on  the  anus.  The  genital  papilla  is  well  marked, 
and  surrounds  the  wide  transverse  opening. 

The  fourth  pair  of  legs  is  one  and  a  half  times  as  long  as  the  first. 

The  coxEe  are  contiguous,  and  diminish  in  size  from  the  first  to 

the  fourth,  and  the  first  has  the  opening  of  the  coxal  gland. 

Christophers  has  observed  that  the  fluid  from  this  gland  is  alkaline 
and  prevents  coagulation  of  the  blood.  The  stigmata  are  placed 
behind  and  above  the  supracoxal  folds.  The  fifth  joints  of  the 

first  three  pairs  of  legs  with  three  teeth,  the  two  proximal,  quad- 
rangular, and  the  distal  conical. 

This  tick  is  very  hardy,  and  is  said  to  be  able  to  live  for  many 
months  without  food  or  moisture.  It  attacks  human  beings,  and 
is  found  in  Africa  and  India. 

Pathogenicity. — Not  known. 

Ornithodoros  moubata  Murray  1877. 

Synonyms. — Argas  moubata  Murray  1877,  Ixodes  moubata  Cobbold 
1882,  Ornithodoros  savignyi  var.  cceca  Neumann  igoi. 

0.  moubata  is  of  importance  as  the  spreader  of  SfirochcBta  duttoni, 

the  cause  of  Button's  relapsing  fever,  or  African  tick  fever.  The 
tick  is  distributed  widely  in  Africa,  where  it  is  caUed  bibo  in  Uganda, 
moubata  in  Angola,  and  tampan  in  Zambesi.  Christy  has  described 
a  similar  tick  in  Brazil. 

Morphology. — Ornithodoros  without  eyes,  body  oval,  a  little  wider  beliind 
tlran  in  front,  with  a  slight  constriction  between  the  third  and  fourth  legs  ; 
colour  varies  with  age  from  yellow-brown  to  dusky  brown.  Integument 
covered  with  irregular  hemispherical  prominences.  Capitulum  embedded  in 
an  infundibuliform  camerostome.  Mandible  with  external  apophyses,  with 
two  widely  separated  teeth,  and  an  internal  apophysis,  wliich  is  bidentate. 
Hypostome  not  much  wider  at  the  base  than  at  the  anterior  tliird.  Dorsum 
of  the  body  marked  by  two  short  transverse  grooves  posteriorly  and  three 
pairs  of  pits,  from  each  of  which  a  sulcus  runs  backwards  and  inwards. 

The  ventral  surface  shows  a  well-marked  pre-anal  sulcus,  which  joins  the 
supracoxal  groove,  as  in  5.  savignyi  ;  behind  the  anus  are  three  pairs  of 
longitudinal  grooves.  The  stigmata  are  semilunar,  situate  above  the  supra- 

coxal groove.  The  last  segment  of  the  fourth  pair  of  legs  is  stout  and  com- 
pressed, with  three  knobs,  the  distance  between  the  first  and  second  being 

equal  to  that  between  the  second  and  third. 
Tibiae  and  tarsi  of  the  first  three  pairs  of  legs,  with  three  teeth— proximal, 

submedian,  and  distal,  the  last  being  conical. 

Life-History. — ^The  female  lays  a  variable  number  of  eggs,  from 
70  to  139,  which  adhere  together,  and  are  golden-brown  in  colour : 
881  by  776  /X.    Inside  these  eggs  the  larvae  develop  and  moult, 

38 
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becoming  nymphae,  which  hatch  aljout  the  twentieth  day  at  a 

temperature  of  20°  to  30°  C.  and  a  humidity  oi  71  to  77  per  cent. 
After  three  or  four  days  these  nymphte  suck  blood.  At  first  the 
position  of  the  stigma  is  marked  by  only  a  small  white  spot  and 
pit,  but  after  the  first  moult  this  becomes  clear.  The  genital  pore 
is  always  absent  until  after  the  second  moult. 

Fig.  239. — Ornithodoros  moubata  Fig.  240. — Ornithodoros  moubata  . 
IMuRRAY  :  Female,  Dorsal  As-  Murray  :     Female,    Ventral  . 
PECT  (  X  4).  Aspect  (x  4). 

The  adult  tick  moults  after  each  feed  of  blood,  and  may  Hve 

about  a  year.  They  are  night  feeders,  and  rather  resemble  bugs 
in  their  habits.  Leishmann  observed  that  the  fluid  secreted  by  the 

coxal  glands  prevents  coagulation  of  the  blood.  ■ 
Pathogenicity. — It  is  the  spreader  of  Spiro  schaudinnia  duttoni,  and 

according  to  Wellman  and  Feldmann  possibly  of  A  canthocheilonema 

Persians. 

Ornithodoros  turicatus  Duges  1876. 

Synonyms. — Argasturicata  Duges  1876,  Ornithodoros  americanus 
Marx  1895. 

Ornithodoros  without  eyes  ;  anteriorly  the  body  is  much  narrowed. 

Tibiae  and  tarsi  with  three  small  tubercles. 

Habitat.— Mexico  and  Central  America.  Attacks  men  and 
fowls. 

Ornithodoros  megnini  Duges  1883. 

Synonyms. — Argas  megnini  Duges  1883,  A.  americana  Packard 

1893,  Rhynchoprium  spinosum  Marx  1895. 

Ornithodoros  with  phial-shaped  body ;  attenuated  anteriorly. 

Females  5  to  6  millimetres  by  3  to  4  millimetres.  Males  somewhat 
smaller. 

This  is  the  ear  tick  of  American  cattle,  and  has  been  found  in 

the  ear  of  man. 
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Ornithodoros  lahorensis  Neumann  1908. 

Ornithodoros  Without  eyes.    Male  8  by  4-5  millimetres.  Female 

10  by  5-6  millimetres.   Found  at  Lahore,  India.  Parasitic  on  sheep. 

Ornithodoros  tholozani  Laboulbene  and  Megnin  1882. 

Synonyms. — A.  tholozani  Laboulbene  and  Megnin  1883,  A.  papil- 
lipes  Birula  1895. 

Ornithodoros  without  eyes.  Males  4  to  6  millimetres  in  length 
and  2  to  4  millimetres  in  breadth.  Females  8  to  10  millimetres  by 

4  to  5  millimetres. 
It  is  specially  a  parasite  of  sheep  in  Caucasia  and  Persia,  but  is 

very  dangerous  to  man. 

Ornithodoros  pavimentosus  Neumann  1901 

Ornithodoros  with  eyes.  Body  covered  with  flat  warts  forming 

a  pavement.  South  Africa.  Only  female  known.  12  by  8  milli- 
metres. 

Ornithodoros  furcosus  Neumann  igo8. 

Found  in  Ecuador.    Female  10  by  5  millimetres. 

Ornithodoros  erratieus  Lucas  1849. 

Synonyms. — -Argas  erratieus  Lucas  1849,  O.miliaris  Karsch  1880. 
Found  in  .Algeria  and  Bengal.    Length,  5  miUimetres  ;  breadth, 

3  millimetres. 

Ornithodoros  eoriaeeus  Koch  1844. 

Ornithodoros  with  eyes.  Only  one  knob  on  the  hind  tarsus. 

America.  Male  6-4  to  8-6^by  3-4  to  4-6  millimetres;  female  9-5  to 
i3'S  by  5-3  to  8-2  millimetres. 

Ornithodoros  canestrinii  Birula  1895. 

Synonym. — Argas  canestrinii  Birula  1895. 
Found  in  Persia.  Male  10  by  5  miUimetres  ;  female  14  by  8 miUimetres. 

Alectorobius  Pocock  1907. 

Argasidse  with  folds  of  integument  capable  of  being  folded  under 
the  palpi. _  This  genus  is  not  recognized  by  NuttaU,  as  he  considers 
it  a  synonym  of  Ornithodoros. 

Type.— /I.  talaje  Guerin-MeneviUe  1849. 

Alectorobius  talaje  Guerin-MeneviUe  1849. 

Synonyms.— 0.  talaje  Guerin  and  MeneviUe  1849,  0.  rudis  Karsch 
1880,  Alectorobius  talaje  Pocock  1907. 
This  is  the  chinch  of  South  America  and  iMexico,  where  it  is  a 

great  pest.  A.  coniceps  of  South  Europe  and  A.  capensis  of  South 
Africa  are  varieties  of  this  species. 
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Family  2.  Ixodid^e  Murray  1877. 

Synonyms. — Ixodei  Duges  1834,  Ixodiden  Koch  1844,  Ixodides 
Gervais  and  van  Beneden  1859,  ̂ xodini  Canestrini  and  Fanzago 

1877,  Ixodince  Trouessart  1892,  Anistomata  Marx  1892. 
Ixodoidea  with  a  dorsal  scutum  and  a  terminal  capitulum.  The 

digit  of  the  mandible  has  two  apophyses,  and  the  palpi  are  free. 
Most  of  the  ticks  belong  to  this  family,  which  has  the  foUowing 

features: — 

Morphology. — There  is  a  dorsal  scutum  and  a  terminal  capitulum. 

The  mandible  has  a  digit  with  two  apophyses,  of  which  the  internal 

is  short,  with  one  to  four  teeth,  and  the  external  long,  with  two 

to  five  teeth.    The  palpi  are  free.    The  second  pair  of  legs  is  the 

shortest,  and  the  fourth  pair  the  longest.    The  tarsus  has  a  pul- 

villum.    The  stigmata  are  situate  posterior  to  the  coxa  of  the  fourth 

leg.    The  male  is  smaller  and  fatter  than  the  female.    The  scutum 

covers  the  whole  dorsum  except  a  marginal  region,  the  posterior 

portion  of  which,  between  the  two  stigmata,  is  generally  divided 
into  eleven  festoons.    The  female  has  but  a  small  scutum,  situated 

anteriorly,  and  the  capitulum  has  two  symmetrical  porose  areas  on 
its  basal  piece. 

Type  Genus— Ixodes  Latreille  1796.    {Vide  Fig.  246.) 

Life-History  of  the  Ixodidse.— When  the  pregnant  female  tick 

drops  off  the  host,  it  at  first  appears  to  seek  for  a  suitable  place  to 

lay  its  eggs.    When  this  is  found,  it  becomes  quiescent,  and  the 

anterior  part  of  the  ventral  surface  between  the  first  pair  of  legs 

becomes  depressed,  and  forms  a  hollow,  in  which  the  head  and 

genital  orifice  are  situated.    When  an  ovum  passes  out  of  the  orifice,  . 

the  tick  moves  slightly  backwards.    This  oviposition  takes  about 

fifteen  to  twenty  days.    While  it  is  proceeding  the  tick  begins  to 

shrivel  and  to  show  yellow  areas,  due  to  the  distension  of  the  Mal- 

pighian  tubes  with  guanine.    At  the  end  of  oviposition  the  tick  
dies. 

From  the  egg  comes  a  six-legged  larva,  which  generaUy  climbs 

into  some  grass  or  bushes  and  waits  to  get  on  to  a  host.  While 

so  doing  it  may  remain  for  months  without  food. 

It  now  sucks  blood,  and  drops  off  this  first  host  and  moults  
on 

the  ground,  becoming  an  eight-legged  nymph,  hke  an  ad
ult,  but 

without  generative  apparatus,  which  again  has  to  go  m  s
earch  of 

a  second  host  and  obtain  a  feed  of  blood,  when  it  drops  off  
and 

undergoes  a  second  moult,  turning  this  time  into  the 
 sexuaUy 

mature  adult,  which  goes  in  search  of  a  third  host.  Befo
re  feeding, 

the  adult  female  is  small,  flat,  and  thin.  When  she  arri
ves  on  the 

third  host  she  drives  her  rostrum  perpendicularly  into 
 the  skm 

as  far  as  its  base,  a  hole  being  made  by  the  mandibles. 

The  palpi  do  not  enter  the  hole  in  the  skin,  but  he  on
  each  side. 

The  recurved  hooks  on  the  hypostome  keep  the  tick  i
n  position, 

and  can  only  with  difficulty  be  detached.  The  tic
k  now  sucks  the 

blood  and  at  the  same  time  becomes  fertihzed,  
and  increases  enor- 

mously in  size  by  the  addition  of  blood  and  the  developme
nt  of  the 
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eggs.     She  then  drops  off  this  third  host  and 
 proceeds  to  lay 

tier  Gfif'^s  • 

The  male  does  not  gorge  and  does  not  increase  so  much  
m  size, 

but  sucks  blood,  which  it  requires  for  its  fertilizmg 
 work. 

The  IxodidcB  are  divided  into  two  subfamihes  : — 

Subfamily  i.  Rhipicephalin^  Salmon  and  Stiles  igoi. 

Synonyms.— Rhipistomidea  Koch  1S44,  Cow/)«//'j'Canestrini  
1890, 

Rhipiccphake  Neumann  1897,  RhipisiomidcB  Marx  1896. 

IxodidcB  in  which  the  palpi  are  no  longer  than  broad.  Anterior
 

portion  of  the  body  emarginate. 

Type  Genus. — Eurhipicepjialus  Neumann  1904. 

Genera,.— Eurhipicephalus,  Mar  gar  opus,  Hcemaphysahs,  Dema- 
centor,  Rhipicenior. 

Subfamily  2.  Ixodin^  Salmon  and  Stiles  1901. 

Synonyms.— I xodidea  Koch  1844,  CuUHpalpi  Canestrini  1890, 

IxodidcB  Marx  1892,  HcBmatustoridcs  Marx  1892,  EschatocephalidcB 

Marx  1892,  IxodcB  Neumann  1899. 

■  IxodidcB  with  palpi  longer  than  broad  ;  rostrum  long.  Anterior 
portion  of  the  body  straight  or  emarginate. 

Type  Genus. — Ixodes. 

I'Genera. — Ixodes,  Eschaiocephahis,  Ceratixodes,  Aponomma, 
Amhlyomma,  Hyalomma. 

Diagnostic  Table  of  Genera,  from  Salmon  and  Stiles. 

Rhipicephalin^. 

A.  Eyes  present — 

1.  Dorsal  surface  of  capitulum  hexagonal,  sides  drawn  out 

laterally  into  sharp  points. 

(a)  Males  with  anal  plates. 
1.  Second  and  third  palpal  segments  straight  ; 

stigmata  comma-shaped — Eurhipicepjialus. 
2.  Second  and  third  palpal  segments  drawn  out 

laterally  into  sharp  points  ;  stigmata  round 
— Margaropus. 

(b)  Males  with  rudimentary  anal  plates — Rhipicenior. 

II.  Dorsal  surface  of  capitulum  rectangular,  sides  straight  ; 

male  without  anal  plate — Dermacentor. 

B  Eyes  absent — HcBtnaphysalis. 
Nuttall  and  Warburton's  new  classification  of  the  Ixodida}  is  as  follows  : — 
Prostriata. — Ixodidae  with  anal  grooves  surrounding  the  anus  in  front — Ixodes. 

Metastriata. — Ixodidae  with  anal  groove  contouring  the  anus  behind,  but 
this  groove  may  be  faint  or  obsolete. 
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Brevirostraia. — 

Group  I     Inornate  without  eyes,  but  with  iestoons~H cemaphysalis trrpup  II.  Ornate  or  inornate  with  eyes,  and  with  or  without  festoons. 
Anal  grooves  marked. 

Ornate  with  festoons. 
Basis  capituli  rectangular  dorsally — Dermacentor. 
Basis  capituli  hexagonal  dorsally — Rhipicentor. 

Usually  inornate  with  festoons. 
Basis  capituli  usually  hexagonal  dorsally— Rhipicephalus. Anal  grooves  obsolete. 
With  short  palpes — Margaroptis. 
With  very  short  compressed  palpes  ridged  dorsally  and 

laterally — Boophilus. 
Longirostraia. — 

Group  I.    Ornate  or  inornate,  with  eyes  and  with  or  without  festoons, 
basis  capituli  subtriangular  dorsally.    Male  with  a  pair  of 
adanal  sliields — Hyalomma. 

Group  II.  Generally  ornate,  with  eyes  and  with  festoons,  basis  capituli variable.    Without  adanal  shields — Amblyonima. 
Subgenus  Aponomma  chiefly  found  on  reptiles  with  poorly- developed  or  no  eyes. 

It  will  be  observed  that  the  genera  Eschatocephalus  and  Ceratixodes  are 
rejected  and  referred  to  the  genus  Ixodes.  Another  genus,  Neumanniella 
Lahille  1905,  is  also  rejected,  and  it  is  referred  to  Aponomma. 

Subfamily  Rhipicephalin^. 

Eurhipicephalus  Neumann  1904. 

Synonyms. — Rhipicephalus  Koch  1844,  Phauloixodes  Berlese  1889. 
Rhipicephalinae  with  distinct  eyes.;  base  of  the  capitulum  broader 

than  long  ;  hexagonal,  or  dorsal  surface  forming  a  projecting  angle 
at  each  side.  Palpi  short  and  broad.  First  coxa  with  two  large 
teeth.    Male  with  one  or  two  pairs  of  anal  shields.    (Fig.  241.) 

Type  Species. — Eurhipicephalus  sanguineus  Latreille  1804. 

Eurhipicephalus  appendiculatus  Neumann  1901. 

This  is  the  brown  tick  of  South  Africa,  where  it  spreads  Babesia 

parva  among  cattle  and  buffaloes,  causing  '  coast  fever.' 
Morphology. — Male,  scutum  does  not  quite  cover  the  dorsum  ; 

festoons  narrow  ;  the  median  is  prolonged  into  a  caudal  process. 
In  front  of  the  festoons,  three  wide  longitudinal  grooves.  Size, 

4  by  2-6  milhmetres.    Female,  dorsal  plate  oval ;  porose  area  small. 
Life-History.- — The  eggs  are  laid  in  thousands  on  the  grass,  and 

hatch  in  about  twenty-eight  days  into  six-legged  larvae,  which  pass 
from  the  grass  on  to  cattle,  suck  blood,  and  drop  off  replete  in  about 
three  to  four  days. 

They  now  remain  dormant  for  about  twenty-one  days,  and  finally 
.  mould,  giving  rise  to  the  eight-legged  nymph. 

The  nymph  proceeds  to  attack  cattle  and  suck  blood,  taking  the 
same  length  of  time  as  the  larva.  It  then  drops  off  replete,  and 
in  about  eighteen  days  moults  and  becomes  an  adult  male  or  female 

tick,  which  again  infests  cattle.    The  female  settles  do^vn  quickly, 
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and  is  joined  by  the  male.    In  about  four  days  tlae  fema
le,  which 

has  become  fertilized  and  full  of  blood,  drops  off,  and  completes  th
e 

Hfe-cycle  by  laying  the  eggs,  after  which  she  dies. 

What  becomes  of  the  male  is  not  known. 

Pathogenicity.— It  spreads  Babesia  parva,  the  cause  of  coa
st  fever 

in  cattle  by  the  bites  of  the  infected  nymphs  only— i.e.,  mfec
tcd 

larvre  and  adults  do  not  spread  the  disease,  but  the  larva  can  hand 

the  infection  over  to  the  nymph,  which  is  the  spreader. 

Eurhipicephalus  bursa  Canestrini  and  Fanzago  1878. 

Synonym— Rhipicephalus  bilenus  Pavesi  1883. 

This  species  is  widespread  through  Southern  Europe,  and  is  also 

known  in  Africa,  West  Indies,  and  Malaga,  as  a  sheep,  horse,  cattle, 

and  dog  tick. 

a  c 

Fig.  241. — Eurhipicephalus  pulchellus  Gerstacker  1873: 
Ventral  Aspect. 

a,  Male  (x  10)  ;  b,  mouth  parts  (more  highly  magnified)  ;  c,  female  (x  10), 

Morphology. — Male,  scutum  half  as  long  as  wide ;  narrow  anteri- 

orly, with  many  punctations.  Eleven  festoons.  Size  4-5  by  3  milli- metres. 

Female,  when  newly  hatched,  fiat ;  when  distended  with  blood, 

ovoid.  Scutum  oval ;  eyes  about  the  middle  of  the  length.  Tegu- 
ment with  numerous  punctations  dorsally  when  young. 

Life-History.— The  female  lays  the  eggs  on  grass,  and  these  develop 
into  larvae,  which  attack  a  sheep,  and  moult  on  it  in  about  eight 

days,  forming  nymphse,  which  grow  for  twenty-one  days,  fall  off  on 

to  the  ground,  moult,  and  become  adults,  which  again  infest  sheep. ^ 

Pathogenicity. — It  spreads  B.  ovis,  which  causes  'heart-water' in  sheep,  the  infection  being  carried  from  an  adult  female  through  the 
eggs  to  the  adult  ticks  of  the  next  generation,  which  alone  are 
capable  of  transmitting  the  disease, 
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Eurhipicephalus  simus  Koch  1844. 

Synonyms.—Rhipicephalus  senegalensis  Koch  1844,  Rh.  -hrcBlen- 
zams  Gerstacker  1893.  ' 

vlflf^^^  in  various  parts  of  Africa-viz.,  Egypt,  German 
East  Africa,  and  the  Cape.  It  has  several  varieties-/g.,  E.  simus erlangen.  E  simus  hilgerii,  E.  simus  shifleyi.  In  South  Africa  it  is 
called  the  black-pitted  tick,  because  of  its  punctations,  and  causes 
coast  lever  by  spreading  Babesia  farva.  Male  oval,  rounded 

posteriorly  ;  4  by  2  -2  millimetres.  Scutum  brown-red.  Female  oval D  by  3  niilhmetres. 

Eurhipicephalus  sanguineus  Latreille  1804. 

Synonyms— Ixodes  sanguineus  Latreille  1804, 1,  rufus  Koch  1844 
Synonym  of  J^ymph—Phauloixodes  rufus  Berlese  1889. 
This  is  the  common  dog  tick,  by  which  B.  canis  is  spread,  which 

It  acquires  as  an  adult,  and  transmits  in  the  succeeding  nymphal 
and  adult  stages.  It  also  spreads  Hcemogregarina  canis.  It  is 
practically  cosmopohtan 

The  female  has  an  elliptical  body,  wider  in  front  than  behind  : 
II  by  7  millimetres,  reddish-brown  in  colour.  Scutum  very  small ; 
integument  nearly  or  completely  without  hairs.  The  mandibles 
have  an  internal  apophysis  with  three  teeth,  arranged  one  internally 
and  two  externally  ;  and  an  external  apophysis  with  three  teeth arranged  in  series. 

The  male  is  3-35  by  1-55  millimetres,  with  a  scutum  covering  the 
dorsal  surface,  except  at  the  sides  and  back.  External  apophysis 
with  only  two  teeth. 

Eurhipicephalus  evertsi  Neumann  1897. 

This  is  the  red-leg  tick,  which  spreads  B.  equi,  and  is  found  in 
Europe,  Africa,  and  Asia.  The  hfe-history  resembles  Eurhipi- 

cephalus appendiculatus  in  the  changes  of  host  by  larva  and  nymph. 
The  infection  is  acquired  in  the  nymphal  stage,  and  transmitted 
by  the  adult.  Size  :  male,  5  to  6  by  3  to  4  miUimetres  ;  female, 
14  by  9  |millimetres. 

Margaropus  Karsh  1879. 

Synonyms. — Bodphilus  Curtice  1891,  Rhipicephalus  Neumann 1897. 

Rhipicephalince  with  eyes,  though  often  indistinct ;  base  and 
capitulum  broader  than  long.  Palpi  short  and  broad  ;  second 
and  third  segment  thicker  in  the  middle,  and  forming  a  sharp  angle 
externally.  Posterior  margin  of  the  first  coxa  slightly  bidentate  ; 
stigmal  plate  round.  Body  without  marginal  festoons ;  anal 
groove  absent.    Male  with  two  pairs  of  anal  plates. 

Type. — Margaropus  anmdatus  Say  1821. 
Only  three  or,  according  to  Neumann,  two  species,  of  which  two 

species  {M.  annulatus,  M-  decoloratus)  may  be  one,  the  third  being 
M,  lounsburyi  Neumann  1907. 
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Margaropus  annulatus  Say  1821. 

Synonyms.-/%o^^es  annulatus  Say  1821,  Hc
emaphysalis  rosea 

Koch  1S44  Ixodes  bovis  Riley  i86g,  Margarop
us  winihemt  Karsch 

1870,  Boop'hilus  bovis  Curtice  1880,  and  several  ot
hers. 

Female  with  elhptical  body,  as  wide  in  front  a
s  behnid.  Scutum 

very  small.  Eyes  small.  Dorsal  surface,  with  
two  antero-posterior 

grooves,  interrupted  towards  their  middle.  Ve
ntral  surface  with 

small  sexual  aperture  and  sexual  furrows.  Stigma
ta  oval.  Lapi- 

tulum  very  short.  Internal  apophysis  of  mandibl
e  conical ;  the 

external  with  three  teeth.  Hypostome  broad.  Palpi  ve
ry  short. 

Legs  short         Fig.  230).  . 

Male  ̂ vith  body  oval,  2-15  by  2-35  miUimetres,  narrow  anteriorly  , 

widest  opposite  stigmata.  Scutum  brown-red,  covering 
 the  whole 

dorsal  surface  with  large  punctata.  Sexual  orifice  large,  a  l
ittle 

in  front  of  the  level  of  the  second  pair  of  legs.  Festoons  hardly 

marked.  Two  pairs  of  clypeal  shields.  Internal  apophysis  of  the 

mandibles  with  bifid  point  ;  the  external  has  two  teeth.  Coxa  of 

first  leg  with  a  blunt  anterior  process  and  bifid  posteriorly  (Fig.  227). 

This  tick  has  a  very  wide  geographical  distribution,  being  found  m 

North  and  South  America,  the  West  Indies,  Africa,  Europe,  Japan, 

and  Austraha  ;  but  the  different  countries  show  certain  variations 

in  the  tick,  and  hence  the  species  receive  a  httle  change  in  the  name. 

Life-History. — Margaropus  annulatus  begins  its  life  with  the  egg 

on  the  ground,  from  which  the  larva  emerges,  and,  gaining  access  to 

the  host,  undergoes  its  development  into  nymph  and  adult  without 

the  changes  of  host  described  in  Etirhipicephalus. 

When  the  adult  female  has  gorged  with  blood,  she  drops  off  the 
host  and  lays  her  eggs. 

Pathogenicity. — It  is  the  spreader  of  Babesia  bigemina,  the  cause 

of  Texas  or  red-water  fever  in  cattle.  The  adult  female  acquires 

the  Babesia  and  passes  it  on  to  the  larva,  which  infects  the  host. 
It  is  also  the  carrier  of  Spiroschaudinnia  iheileri. 

Varieties. — The  names  of  the  varieties  are  :  (i)  M.  dugesi  Megnin 
1880,  in  North  Africa ;  (2)  M.  microphilus  Canestrini  1887,  in 

South  America  ;  (3)  M-.  ausiralis  Fuller  1899,  in  Austraha,  Asia, 

Africa  ;  (4)  M.  calcaratus  Birula  1895,  in  the  Caucasus  ;  (5)  M-  cau- 
datus  Neumann  1901,  in  Japan  ;  (6)  M.  argentinus  Neumann  1901, 
in  Buenos  Ayres. 

Margaropus  decoloratus  Koch  1844. 

This  is  looked  upon  as  a  variety  of  Margaropus  annulatus  Say 
by  some  authors.    It  is  the  blue  tick  of  South  Africa. 

Morphology. — ^The  clypeal  plates  in  the  male  end  in  sharp  points, 
and  a  caudal  appendage  is  present.  The  hypostome  has  six  rows 
of  teeth. 

Life-History. — It  hves  from  the  larval  stage  to  the  adult  on  the 
same  host.  The  adult,  when  fully  fed,  drops  off  and  lays  the  eggs 
on  the  ground. 

Pathogenicity. — It  is  a  spreader  of  Babesia  bigemina.  . 
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Rhipicentor  Nuttall  and  Warburton  1908. 

Rhipicephalinje  with  eyes,  inornate,  with  festoons.  Basis  capituli 
hexagonal  dorsally,  and  having  very  prominent  lateral  angles  with 
short  palps.  Coxa  I.  bifid  in  both  sexes.  The  male  resembles 
Eurhificephalus  dorsally  and  Dermacentor  ventrally.  Coxa  IV.  is 
much  the  largest.  There  are  no  ventral  shields  or  plates.  Spiracles 
subtriangular  or  comma-shaped. 

Type. — Rhipicenior  bicornis  Nuttall  and  Warburton  1908. 

Rhipicentor  bicornis  Nuttall  and  Warburton  1908. 

Synonym.- — Rhipicephalus  gladiger  Neumann  1908. 
This  is  an  African  species  living  on  the  horse  in  the  Congo  and 

Central  Africa.  It  attacks  and  can  Hve  on  man.  Another  species  is 
Rh.  vicinus  Nuttall  1908. 

Dermacentor  Koch  1844. 

Rhipicephaliuce  with  eyes  ;  base  of  capitulum  rectangular,  broader 

than  long.  Dorso-submedian  porose  plate  present ;  palpi  short  and 
thick  ;  stigmata  comma-shaped.  Male  without  anal  shields.  The 
coxa  of  the  fourth  leg  much  larger  than  those  of  the  others.  Scutum 
ornamented. 

Type. — Dermacentor  reticulatus  Fabricius  1794 . 

In  1910  Stiles  classified  the  species  of  Dermacentor  into  four  groups, 
according  to  the  microscopical  structure  of  the  stigmal  plates  in  the  adult. 

A.  Adults  with  four  longitudinal  rows  of  large  denticles  on  each  half  of 
hypostome,  stigmal  plate  nearly  circular  without  dorso-lateral 
prolongation,  goblets  very  large- — D.  nitens. 

B.  Adults  with  three  longitudinal  rows  of  large  denticles  on  each  half  of 
hypostome,  goblets  small,  medium,  or  large. 

Dorso-lateral  prolongation  of  stigmal  plate  absent — Salmoni  group, 
Dorso-lateral  prolongation  of  stigmal  plate  distinct. 

Goblets  of  medium  size — Andersoni  group. 
Goblets  small — Reticulatus  group. 

The  Salmoni  group  includes  D.  albipictus  Packard  1869,  D.  salmoni  Stiles 
1 910,  and  D.  nigrolineatus  Packard  1869. 

The  Andersoni  group  includes  D.  occidentalis  Marx  1892,  D.  parumaperiiis 
Neumann  1901,  D.  venustus  Marx  1897,  D.  andersoni  Stiles  1905. 

The  Reticulatus  group  includes  D.  reticulatus  Fabricius  1794,  D.  variabilis 
Say  1821. 

Remarks. — -There  has  been  the  greatest  confusion  as  to  the  tick 

which  causes  Rocky  Mountain  fever.  This  was  called  D.  occiden- 
talis because  Stiles  considered  that  D.  andersoni  Stiles  1905  was 

identical  with  D.  occidentalis  Marx  1892,  but  the  two  forms  have 

since  been  shown  by  him  to  be  quite  distinct.  Therefore  in  any 

reference  to  a  tick  causing  Rocky  Mountain  fever,  no  matter  what 

name  is  used,  it  is  important  to  understand  that  D.  andersoni  Stiles 

1905  is  the  species  really  referred  to. 
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Dermacentor  reticulatus  Fabricius  1
794- 

Svnonvms  -Acarus  reticulatus  Fabr
icius  1794  ;  Ixodes  reticulatus 

Fabricius^80577.  marmoratus  R
isso  1826  ,  Dermacentor  amcolhs 

KochT44  ;  Kocli  1844  ;  D .  ferrug^neus  Koch  184
4  . 

Hamaphvsalis  marmorata  BevleseiSSy.  _ 

.  Dermacentor  witli  coarsely  punctate  st
igmal  pMe 

This  tick  eains  its  importance  from  the
  fact  that  tor  some  time 

it  wa  considered  to  be  the  cause  of  the
  spread  of  Rocky  Mountain 

evefXh  was  really  due  to  the  nearly 
 related  D.  andersom,  with 

wSTt  was  long  confused.     It  probabl
y  does  not  occur  m  America. 

It  is  widely  distributed  through  Europe  an
d  Asia. 

Dermacentor  occidentalis  Marx  1892. 

This  tick  was  received  by  Marx  from  Occidental  in 
 California",  and  was  first 

deSLd  by  Neur^ann.   \t  is  found  xn  the  nort
h-western  portion  of  the 

United  States,  from  California  to  Montana.  ^m+nm  vnrie- 
MoroholoKV.— Male  :  Oval,  narrow  m  front,  broad  behi

nd  ,  scutum  varie 

gated  brown  ̂ nd  white.  Anteriorly  there  is  an  elliptical  area,  the  pse
udo- 

fcSum  c^sely  representing  the  form  and  colour  of  th
e  female  scutum  and 

Hmited  by  a  white^  border,  and  possessing  two  lateral  brown  st
ripes,  with  a 

median  brown  stripe  or  spots  between  them.  Behind  this 
 there  are  four 

brown  stripes  arranged 
in  a  curve,  open  an- 

teriorly. Posterior  to 
these  usually  five  brown 
stripes ;  one  central  and 
two  lateral.  Between 
these  areas  the  whole 
dorsum  is  speckled  with 
brown  punctations.  The 
eleven  festoons  are 
somewhat  quadrangu- 

lar, each  composed  of  a 
white  area  with  one 
brown  spot,  and 
speckled  with  brown 
punctations.  Ventral 
surface  with  the  first 
coxa  bidentate .  and  the 
others  with  a  single 
spine.  Fourth  coxa  very 
large  ;  about  twice  as 
large  as  the  third. 
Generative  aperture  on 
a  level  with  the  second 

pair  of  legs.  Stigma 
comma-shaped  ;  hypo- 
stome  with  three  rows 

of  teeth  on  each  side.    Palpi  longer  than  hypostome.   Size,  5  by  2  -5  millimetres. 
Young  female  :  Oval  depressed  body,  broader  posteriorly  than  anteriorly  ; 

reddish-isrown  in  colour  ;  about  the  same  size  as  the  male — 5  by  2-5  milli- 
metres. Scutum  very  large,  and  marked  like  the  anterior  part  of  the  male, 

extending  as  far  back  as  the  third  pair  of  legs,  with  eyes  in  the  anterior  part 
of  the  lateral  border.  Dorsal  surface  of  abdomen  with  a  marginal  groove 
beginning  behind  the  eyes,  and  three  longitudinal  grooves  running  backwards, 
the  two  lateral  beginning  just  behind  the  scutum,  and  the  median  about  the 

Fig.  242.- -Dermacentor  salmoni  Stiles 
Male,  Dorsal  Aspect. 

1909; 
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centre  of  the  body.  Posterior  margin  with  eleven with  fine  hairs.    Genital  aperture  at  the  level  of 

Fig.  243. — Dermacentor   salmoni  Stiles  1909 Male,  Ventral  Aspect. 

duces  a  larva  which  feeds  on  some  animal  for 
becoming  swollen  and  of  a  uniform  slate-colour, 
quiescent,  moults  and  gives 
rise  to  the  nymph.  This 
nymph  again  attacks  an 
animal,  and  when  fed  drops 
off,  and  in  ten  days  moults 
and  becomes  the  adult.  The 
nymph,  however,  can  liibern- 
ate.  If  the  adults  do  not 
obtain  a  host,  they  die  off 
quickly. 

Pathogenicity. — Nil. 

festoons.  Ventral  surface 
the  second  coxa  ;  genital 

grooves  close  together 
at  first,  but  diverging 
laterally  behind  the 
fourth  coxa,  and  end- 

ing between  the  second 
and  third  external  fes- 

toons. Anus  with  short 
anomarginal  groove. 
Stigma  comma-shaped. 

Capitulum  with  the 
posterior  lateral  angle 
prolonged  into  a  sharp 
point.  Porose  areas 
circular.  Internal  apo- 

physis of  the  mandible 
with  strong  posterior 
tooth  ;  external  with 
three  successive  teeth. 
First  coxa  bidentate, 
other  three  with  spines. 

Replete  Female :  Swol- 
len body  laterally  con- 

stricted at  the  stig- 
mata ;  of  deep  brown 

or  slate  colour  ;  size, 

16  by  10  milUmetres. 
Life  -  History.  —  The 

egg  hatches  in  seven 
to  ten  days,  and  pro- 

several  days,  and  then, 
drops  off,  and,  becoming 

Dermacentor  andersoni 
Stiles  1905. 

Synonyms. — Dermacen- 
tor occidentalis  of  all 

writings  on  Rocky  Moun- 
tain spotted  fever  until 

some  time  after  igio  ; 
D.  venusius  Marx  (in  part 
only),  D.  andersoni  Kieffer 
1907. 

Dermacentor  with  caudal  margin  nearly  or  quite  semicircular. 

Colour,  greyish  to  red  or  deep  red-brown.    Eyes  not  prominent. 

Fig.   244. — Dermacentor  salmoni  Stiles 
1909  :  Replete  Female,  Dorsal  Aspect. 
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scutum  with  whitish  rust,  and  w
ith  large  or  smaU  punctations. 

.  PnHa?  Dore  surrounded  by  hairs.
    Anal  ring  nearly  circular. 

palates  wkh  promineJ;t  dorso-lateral  pr
olongation,  aperture 

and  chamber  large  and  elongate,  go
blets  of  medmm  size  Postero 

lateral  Droiections  of  plate  small.    Capi
tulum  with  short  postero 

:  e  al  'projections  of  'base.    External'ar
ticle  with  large  recwved 

tooth  a  smaller  subapical,  and  a  very  sm
all  apical  tooth.  Hypo 

tome  with  three  rows  of  strong  denticles.  
Palpi  with  lateral  margin 

convex  fir^t^^^^  with  four  or  five  bristle
s  ;  third  article  rather 

Sgular  dorsally.  Legs  :  outer  spur 
 of  coxa  I.  longer  than  inner 

spur  ;  trochanter  I.  with 

retrograde  curved  blade. 
MrtZe.— Length,  4  by 

2-5    miUimetres  broad. 

Body  oval.  Scutum  covers 

dorsum  except  capitu- 

lum ;  deep  reddish-brown, 

marked  by  four  elongate 

spots  arranged  in  semi- 

circle ;  two  elongated  reni- 

form  spots  behind  these, 

one    elongated  median 

spot,   and    two  shorter 

elongate  submedian  spots, 
and  an  indistinct  forked 

spot. 

Female. — Scutum,  1-56 
to  1-62  miUimetres  in 

length  by  1-9  milhmetres 

SSL's;  ;TLTh&our.  Cervical  grooves  weU  developed^ 
Venter  with  punctation  and  fine  hairs.    Ge

mtal  grooves  runmng 

'^yJlmg  Fmat.-This  is  the  form  most  commonly  f ound^  Length, 

4-5  to  5  miUimetres.    Breadth,  2-3  to  2-6  millim
etres.    Body  oval 

Scuturn  covers  about  0:43  of  the  length  of  the  body
.    Eyes  not 

very  distinct.    Vulva  between  cox^  II. 

Replete  FmaZe.— Length  about  16  milhmetre
s,  9-5  milhmetres 

thick  and  6  miUimetres  thick.  Eyes  more  distinct  th
an  m  young 

female.  Vulva  may  shift  to  level  of  first  and 
 second  mtercoxa 

space,  and  a  radial  groove  may  appear  on  each  side
  between  the  anal 

and  the  genital  grooves.  Coxse  naturaUy  farther  a
part  than  m 

young  female  owing  to  repletion. 

Hexapode  Larva.— 0-656  milhmetre  in  length  by  0-316  miUim
etre 

in  breadth,  with  the  caudal  end  broader  than  anterior  end. 

Hosts.— Man,  cattle,  horses,  dogs,  rabbits,  ground  squirrels,  an
d 

other  squirrels.  .  tj  i 

Distribution— Montana,  Washington  State,  Colorado,  and  I
daho. 

Pathogenicity.— Itisthecarrierof  the  virusof  Rocky  Mountai
nfever. 

Fig.   245.— Dermacentor    salmoni  Stiles 

1909  :  Replete  Female,  Ventral  Aspect. 
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Haemaphysalis  Koch  1844  {^ide  Figs.  333-235). 

r.v^S;?i?^f  ^y?'  ̂'^^        ̂ ^se  of  the  capitulum 
StiiS    • '  T'''  ^'^"S-    P^^P^  triangular  or  crescentic. btigmata  circular  or  comma-shaped.  Anal  shields  absent.  Tegu- ment  brownish.  

° 

Type. — HcBmaphysalis  concinna  Koch  1844. 
Species.— The  most  important  species  are  :  H.  concinna.  H.  leachi 

M.  flavn  H  punctalci,  the  life-history  of  the  last  named  having been  studied  in  detail  by  NuttaU.  Cooper,  and  Robinson,  whik according  to  btockmann  it  transmits  Babesia  ovis. 

Haemaphysalis  leachi  Audouin  1827. 

Synonyms.— Ixodes   leachi  Audouin  1827,   RMpisioma  leachi U  i..  Koch  1844,  Rhtpicephalus  ellipticum  C.  L.  Koch  iSaaRMU- 
clostoma  leachi  Karsch  1878,  Hcemaphysalis  leachi  Neumann  1807 Ihis  species  is  found  in  Africa,  Sumatra,  and  New  South  Wales, it  is  the  South  African  dog  tick. 
The  male  is  3  by  1-5  millimetres,  with  yellowish-red  scutum 

nnely  punctated  dorsum,  with  eleven  marginal  festoons.  Palpi 
longer  than  hypostome.    Coxfe  of  all  legs,  with  a  short  spine. 

1  he  replete  female  is  9  by  5  miUimetres ;  scutum  oval,  larger  than 
wide.    Second  segment  of  palpi  long  and  spiny. 

Life-History.— The  larva,  after  feeding,  drops  off  the  dog,  and 
mou  ts;.  The  nymph  attacks  another  dog,  feeds,  drops  off,  and 
moults  The  adult  attacks  a  third  dog,  feeds,  drops  of^,  and  lays eggs  which  develop  larvae. 

Pathogenicity.— It  is  the  spreader  of  Babesia  canis  among  does, 
causing  their  biliary  fever.  Nuttall  and  Hadwen  have  shown  that 
this  canine  babesiasis  can  be  successfully  treated  by  hypodermic 
injections  of  6  c.c.  of  a  i  per  cent,  solution  of  trypanrot,  or  4-5  to 
5-5  c.c.  of  a  saturated  solution  of  trypanblau. 

Subfamily  Ixodin^. 

The  following  diagnostic  table,  modified  shghtly  from  Salmon 
and  Stiles,  will  indicate  the  genera  : — 

A.  Eyes  absent : 

L  Pre-anal  crescentic  groove  opens  posteriorly  : 
{a)  Palpi  valvate — Ixodes  (Fig.  246). 
(&)  Palpi  clavate — Eschatocephalus. 

II.  Post-anal  crescentic  groove  open  anteriorly — A  ponomma. 
(Fig.  247). 

III.  Without  anal  groove  in  the  female  ;  one  anal  shield  in 
the  male — Ceraiixodes. 

B.  Eyes  present  : 

I.  Anal  plates  absent— Amblyomnia  (Fig.  248) 
II.  Anal  plates  present  on  males — Hyalomma  (Fig.  249) 
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Ixodes  Latreille  1796. 

Synonym%.—Cynor}icesles  Hermann  1804,  Crotonus  
Dumeril  1832 

Ixodins  without  eyes,  and  with  long  palpi  hollowed  
on  the  internal 

surface.    Tarsi  without  terminal  spurs.    Pre-anal  
groove  open 

^°Mafe  with  scutum  not  covering  the  lateral  and  posterior  margins  ; 

no  festoons  ;  stigmata  oval.  Ventral  shields  seven  
m  number  ; 

one  pregenital,  one  median,  two  epimeral,  one  an
al,  and  two 

adanal. 

a  b 

Fig.  246. — Ixodes  pilosus  Koch  1844:  Ventral  Aspect. 

a,  Male  (x  10)  and  mouth  parts  ;  b,  mouth  parts  and  female  (x  10). 

Female  with  three  dorsal  longitudinal  grooves  and  two  longi- 
tudinal genital  grooves  ventral,  and  the  anal  crescentic  groove 

already  mentioned. 

Type. — -Ixodes  ricinus  Linnaeus  1758. 

•  Ixodes  ricinus  Linnaeus  1758. 

Synonyms. — Acarus  reduvius  Linnaeus  1758,  A.  ricinus  Linnaeus 
1758. 

This  is  the  castor-oil  tick,  and  is  found  in  Europe,  North  Africa, 
and  North  America  on  man,  sheep,  goats,  cattle,  horses,  dogs,  cats, 
rabbits,  bats,  birds,  etc. 

The  male  has  an  oval  body,  broader  posteriorly,  2-5  by  1-5  milli- 
metres. Scutum  convex,  deep  red-brown.  Genital  pore  on  a  plane 

with  the  third  coxa.  Pregenital  and  anal  shields  well  marked. 
Capitulum  long. 

The  female,  when  young,  has  flat,  oval  body.  Replete  female 
is  hke  a  castor-oil  bean,  10  to  11  by  6  to  7  millimetres,  of  ashy 
colour.  Tegument  covered  with  fine,  short  hairs.  Dorsal  surface 

with  three  well-marked  posterior  grooves  and  two  anterior. 
Genital  pore  at  the  level  of  the  fourth  coxcC.    Genital  grooves 
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unite  in  front  of  the  vulva.  Well-marked  pre-anal  crescentir groove  open  posteriorly.  Stigmata  whitish.  PorSe  areas  eTon gated  transversely.  Mandibles  with  two  teeth  on  the  Sternal 
apophysis,  and  external  with  five  teeth.  

internal 
Life-History.— The  female  lays  about  1,000  eggs  in  about  one  to two  vyeeks;  the  eggs  take  six  weeks  to  hatch  into  a  krva  which remain  one  week  on  the  first  host  and  then  four  weeks  on  the earth  before  it  becomes  a  nymph.  This  stage  requires  onf week  on the  second  host  and  eight  weeks  on  the  earth  before  it  becomes  the 

l^lo^ti  
'"^'^  blood,  and  drJp 

a  }j  ^ 

Fig.  247.— Aponomma  gervaisi  Lucas  1847:  Ventral  Aspect. 
a.  Male  (x  15)  ;  b,  month  parts  (more  highly  magnified) ;  c,  female  (x  15). 

Pathogenicity. — It  acquires  Babesia  bigcmina  from  infected  cattle 
m  the  adult  stage,  and  spreads  it  to  fresh  cattle  in  the  larval  and 
nymphal  stages. 

Ixodes  hexagonus  Leach  1815. 

Synonyms. — Ixodes  autumnalis  Leach  1815,  I.  'erinacei  Audouin 1833,  /.  reduvius  Audouin  1832,  1.  sexpundaius  Koch  1847. This  is  the  European  dog  tick. 
Pathogenicity.— According  to  Blanchard,  the  tick  can  transmit 

Babesia  canis  Plana  and  Galli  Valerio  1895. 

Eschatocephalus  Frauenfeld  1853. 

Synonyms.— 5arcomss«sKolen  ati  1857,  ficBmalasior^e\xma.mi  18S9. 
Ixodiuce  without  eyes,  and  with  a  long  rostrum.  Palpi  pja-iform 

in  the  male  and  claviform  in  the  female.  Pre-anal  groove  opening 
posteriorly.    Stigmata  circular.    Legs  long. 

Male  with  dorsal  and  ventral  irregular  chitinous  thickenings. 
Female  with  very  fine  parallel  grooves. 
Type. — E.  vesperiilionis  C.  L.  Koch  1844. 
There  are  over  seven  species  found  on  bats  and  in  caves. 
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Aponomma  Neumann  1899 

Z^r:JS^t;^'^:^iU.  base  0,  capi
tu.u:n  usually 

pentagonal,  with  dorso-lateral  border  very  short
 ;  palpi  long,  i  ost- 

anal  groove.    Ventral  sexual  grooves.  ,    .  -^u 

Mde  nearly  as  broad  as  long,  with  a  scutum  ma
rked  with  green 

spots  covering  the  whole  dorsal  surface. 

Female  scutum  shorter  than  broad. 

Fig.  248.— Amblyomma  hebr^eum  C.  L.  Koch  1844:  Ventral  Aspect. 

a,  Male  (x  7)  ;  b,  mouth  parts  (more  highly  magnified)  ;  c,  female  (x  7). 

Type. — Aponomma  gervaisi  Lucas  1847. 

These  ticks  are  found  chiefly  on  reptiles,  but  are  also  found  on 
other  animals. 

Ceratixodes  Neumann  1904. 

Ixodinse  with  long  palpi,  without  eyes,  and  without  anal  groove 

in  female.    Stigmata  circular.    One  anal  and  two  adanal  shields  in 
the  male. 

Type. — Ceratixodes  putus  Cambridge  1879.  It  hves  on  sea-birds, 
and  is  found  on  chffs,  while  C.  signatus  Banks  1908  is  known  in 
North  America. 

Amblyomma  Koch  1844. 

Ixodinse  with  fiat  eyes  ;  rostrum  long,  with  valvate  palpi.  Anal 

groove  semicircular,  opening  anteriorly.  No  median  ano-marginal 
groove  ;  no  anal  plates  in  the  male.  Stigmata  triangular.  Nearly 
always  eleven  festoons. 

Type. — Amblyomma  cajennense  Koch  1844. 

Amblyomma  hebraeum  C.  L.  Koch  1844. 

Synonyms. — A.  annulipes  C.  L.  Koch  1844,  Ixodes  poortmani 
Lucas  1850,  A.  hassalU  Marx  and  Neumann  1899. 

39 
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.  1T^^•l?^'  ?  especially  in  Cape  Colony,  where  it  is 
called  the  bont,  or  variegated  tick,  and  is  the  spreader  of  '  heart- water   HI  sheep  and  goats  {vide  Fig.  248). 

Morphology.— Male  with  sulphur-yellow-coloured  scutum  varie- 
gated with  brown,  and  finely  punctated  and  marked  with  longi- 

tudmal  grooves.  Marginal  festoons  light-coloured,  except  the  two 
extreme  festoons.  Female  with  brown  and  white  scutum,  as 
broad  as  long ;  body  of  a  fully  replete  female,  24  by  15  miUimetres. Life-History— The  usual  life-history  for  Ixodid^. 
Pathogenicity.— Transmits  '  heart-water  '  in  sheep. 

Hyalomma  Koch  1844. 

Ixodinas  with  eyes,  rostrum  long,  palpi  valvate,  anal  groove  semi- 
circular, opening  forwards,  uniting  sexual  grooves,  and  followed 

Fig.  249. — Hyalomma  ^gyptium  Ljnn^us  1758  (X3):  Ventral  Aspect. 
a,  Male  (x  8)  ;  6,  mouth  parts  (more  highly  magnified)  ;  c,  female  (x  8). 

by  a  median  ano-marginal  groove.  Male  with  two  pairs  of  ventral 
shields,  two  adanal  and  two  lateral.  Female  with  triangular  stig- 
mata. 

Type. — Hyalomma  cBgypiium  Liniiceus  1758. 
Only  a  few  species  : — H.  csgyptium,  H.  crassitarsus,  H.  affine,  H. 

syriacum,  H.  rhi-picephaloides,  H.  hippopoiamense,  H.  monsfrosum. 

Hyalomma  segyptium  Linnaeus  1758. 

Synonyms. — Acarus  cegyptus  L.  1758,  Ixodes  camelinus  Fischer 
1823. 

This  tick  is  found  in  Africa,  particularly  in  Egypt  and  South 

Africa  ;  in  Asia,  particularly  in  Southern  India  ;  in  Europe,  espe- 
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daily  in  France  and  Italy.  The  adults  attack  cattle,  especia

lly 

sheep  and  goats,  and  also  at  times  man.  The  larvae  and  nymp
hse 

are  supposed  to  attack  birds,  not  cattle. 

The  male  is  almost  black,  with  a  pale  marginal  stripe,  with  a 

small,  triangular,  often  white,  median  festoon. 

The  female  is  brown,  with  light  blue  stripes.  Scutum,  which  as 

a  rule  is  as  broad  as  long,  possesses  numerous  punctations,  and  is 

indentated  behind  the  eyes. 

Life-History— This  appears  to  require  further  investigation. 

Pathogenicity.— Can  transmit  Babesia  bovis  to  oxen. 

SUBORDER  IV.  PROSTIGMATA. 

The  suborder  Prostigmata  contains  two  superfamilies,  which  are 

of  importance  in  medicine. 

SuPERFAMiLY  A.  Trombidoidea. — Prostigmata  in  which  the  last 

joint  of  the  palpi  is  bent  down  towards  the  penultimate  joint,  which 
usually  ends  in  a  claw.    Body  often  with  many  hairs. 

SuPERFAMiLY  B.  EupoPOiDEA. — Prostigmata  with  simple  palpi, 
in  which  the  last  joint  of  the  palpi  is  not  bent  down  towards  the 
penultimate  joint.    Body  with  few  hairs. 

SUPERFAMILY  A.  TROMBIDOIDEA. 

The  Trombidoidea  include  the  following  famihes,  which  are  of 

importance  in  medicine  : — (i)  Trombididae  ;  (2)  Tetranychid^  ; 

(3)  Cheyletidae. 
Family  Trombididae. 

Trombidoidea  with  soft  skins,  and  chelate  mandibles  adapted  for 
biting. 

Trombidium  Latreille  1795. 

The  larvae  of  this  genus  are  the  harvest-mites,  and  are  widely 
distributed  ;  Leptus  autumnalis  Shaw  1790  being  the  harvest-bug, 
which  is  not  uncommon  in  South  England  in  August  and  September, 

and  also  in  the  South  of  France  and  Germany,  where  it  principally 
attacks  small  mammals,  dogs,  and  cats,  from  which  they  are  sup- 

posed to  pass  to  man.  Leptus  americanus  Riley  and  L.  irritans 
Riley  are  American  species,  being  found  in  the  United  States  and 
Mexico.  Trombidium  tlalsahuate  Lemaire  1867  is  the  Tlalsahuate 

of  Mexico.  The  zoological  names  of  the  '  pou  d'agouti '  of  Guiana, 

the  '  niaibi '  of  New  Granada,  the  '  Colorado  '  of  Cuba,  the  '  mouqui  ' 
of  Para,  the  '  bete  rouge  '  of  Martinique  and  Honduras,  are  not 
known.  It  must  be  confessed  that  there  is  a  great  deal  of  uncer- 

tainty about  the  genus  and  species  of  these  larvae,  and  the  subject 
evidently  requires  revision.  It  is  apparently  by  no  means  certain 
what  is  the  adult  of  L.  autumnalis. 

Morphology. — -They  are  six-legged  larvae  with  prominent  claws 
on  the  tips  of  their  legs,  provided  with  a  powerful  hypostome. 



612         PARASITIC  CAUSES  OF  DISEASE— ARTHROPODA 

which  they  drive  through  the  skin.  Around  this  hypostome  the 
tissues  of  the  host  are  supposed  to  form  a  tube. 

Life-History. — Only  the  larvae  appear  to  be  parasitic  ;  the  adults 
apparently  are  not.  The  life-history  has  not  been  fully  traced  out, 
and  though  it  is  often  stated  that  L.  autumnalis  is  the  larva  of 
Tromhidium  holosenceum  Linnaeus  1746,  this  is  by  no  means  certain. 

Pathogenicity. — They  cause  itching,  redness,  and  swelhng  of  the 
affected  part,  which,  if  scratched,  may  become  eczematous,  and 
even  at  times  suppurate. 

Treatment. — Sulphur  ointment  kills  them. 

Trombidium  akamushi  Brumpt  1910. 

Synonyms. — Akamushi  (red  mite)  or  Kedani  (hairy  mite),  Shashi- 
tsu  (sand  mite),  Shimamushi  (island  mite),  Tsuisugamushi  (dangerous 

mite),  Ydchuhia. 
Under  this  term  comes  the 

larval  mite  which  causes  tsutsu- 

gamushi,  or  Japanese  river  fever. 

Morphology. — It  is  orange-red 
in  colour,  o-i6  to  0-24  milli- 

metre in  length  byo-io  to  0-24 
millimetre  in  breadth.  The 

palpi  are  leg-like,  and  the  body 
has  many  long  hairs,  while  the 
legs  are  very  hirsute. 

Life- History. — The  life-history 

appears  to  be  unknown. 
Pathogenicity.  —  It  is  the 

cause  of  Tsuisugamushi  disease. 

Trombidium  wichmanni  Oudemans  1905. 

Synonym. — Microtrombidium  Wichmanni. 
Its  larva  attacks  man  and  animals  in  Celebes. 

Trombidium  vandersandei  Oudemans  1905. 

Synonym. — Microtrombidium  Van  der  sander. 
The  larva  of  this  Trombidium  occurs  in  New  Guinea,  and  attacks  man  and 

animals.    Its  local  name  is  '  Gonone.' 

Metatrombidium  Oudemans  1909. 

Metatrombidium  poriceps  Heim  and  Oudemans  1904  has  been  found  on 
fowls,  dogs,  and  men. 

Microtrombidium  Haller  1882. 

M.  pusillum  Hermann  is  reported  to  attack  man. 

Family  Tetranychid.^;. 

Trombidoidea  with  first  and  second  pairs  of  legs  without  spines  ;  skin  with 

few  shields  ;  palpi  not  much  thickened  on  base,  moving  vertically  ;  ej-es  usually 
present.  First  pair  of  legs  do  not  end  in  long  hairs.  Coxa?  more  or  less  in 
two  groups.  Body  with  fewer  longer  hairs.  No  dorsal  groove  ;  often  spinning 
threads  ;  tarsi  never  swollen.    Mandibles  styliform. 

Fig.  250. — Trombidium  akamushi 
Brumpt  1910. 

(After  Tanaka,  from  Centralb.  fur 
Bakteriologie  Par.  und  Inf.) 
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Tetranychus  molestlssimus  Weycnbergli  1886. 

This  mite  is  found  in  the  Argentine  and  Uruguay.    It  i
s  small  and  of  red 

colour,  living 
an-  in  a  web  on  the  inferior  surface  of  the  leaves  of  Xan

thum  macw- 

car-bum  From  December  to  February  it  attacks  mamma
ls  and  man,  thrust- 

Sts  hypostome  into  the  skin  and  causing  severe  itch
mg.  Another  species- 

T  telarms  (var.  russeolus)  L.  1758— may  attack  huma
n  bemgs. 

Family  CHEYLETiDiE. 

Trombidoidea  without  spinous  processes  on  the  legs  ;  skin  with  
few  if 

any  shields  ;  palpi  much  thickened  at  the  base,  movmg  laterally  
;  last]omt 

often  with  two  pectinate  bristles  without  eyes.  First  leg  endmg  m  se
veral 

long  hairs.  Cheyletus  Latreille  1796. 

'  These  are  very  small  mites,  distinguished  by  having  enormous  palpi. 

Cheyletus  eruditus  has  been  described  in  the  external  auditory  meatus  of 
 a 

Acaropsis  Moquin-Tandon  1863. 

Acaropsis  mericouHi  Laboulbene  has  been  found  in  the  human  external
 

auditory  meatus. 

SUPERFAMILY  B.  EUPOPOIDEA. 

Family  Eupopid^e. 

Eupopoidea  with  palpi  not  geniculate,  and  unable  to  grasp  prey.  Beak 

small ;  last  joint  of  the  first  leg  shorter,  or  but  little  larger,  than  precedmg 

Tydeus  molestus  Moniez  1889. 

This  mite  was  imported  into  Belgium  in  Peruvian  guano,  and  caused  much 
trouble  to  man  and  beast. 

Family  TARSONEMiDiE. 

With  marked  sexual  dimorphism  and  trachea;.    No  ventral  suckers. 

Fig.  251. — Pediculoides  ventricosus  Newport. 
a,  Male  (x  350)  ;  b,  Female  (x  220)  ;  c.  Distended  female  (x  60). 

Pedieuloid.es  ventricosus  Newport  1850. 

Synonyms. — Heteropus  ventricosus  Newport  1850,  Acarus  tritici  Lagreze- 
Fossot  and  Montane  1851,  Physogasler  larvanim  Lichtenstein  1868,  Pedi- 
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SSn  Targioni-Tozzetti  i        Sphwrogyna  ventncosa  Laboulbene  and megnin  1885,  Tarsonemus  monongmculosus 
nrn-,r^"''^°  ''''1"^^^  sevcrc  itching  and  urticarial  eruptions  on  the  breast 
rn^t-;  -  ''■t'  neck  and  Shoulders  of  persons  handling  corn  and  barley  which 
contains  it,  m  India,  Algeria,  and  Europe  ^^^^^^y,  wmcn 

Morphology.— Males  are  oval,  0-12  by  o-o8  millimetre,  with  six  pairs  of dorsal  hairs  and  a  lyre-shaped  lamella.  ^  °^ 

terToTy'whTn  gS  °"  rnmraetr.  ;  becomes  much  distended  pos- 
Lite-History.— They  live  on  the  stalks  of  cereals,  and  feed  on  animal  and vegetal  juices.    The  adult  hatches  directly  from  th^  egg. 
Pathogenicity.- They  cause  diffuse  erythema,  urticaria,  and  itching. 

Nephrophages  Miyake  and  Scriba  1893. 

Nepkrophages  sanguinarius  Miyake  and  Scriba  1893.  It  is  a  very  doubtful parasite  of  man  ;  it  was  found  in  bloody  urine  passed  by  a  man  in  Japan. 

Fig.  252. — Tyroglyphus  lon- 
GIOR  VAR.  CaSTELLANII  HiRST 
1912:  Dorsal  AsECT. 

Fig.  253. — Tyroglyphus  lon- 
GIORVAR.  CaSTELLANII  HiRST 
1912 :  Ventral  Aspect. 

SUBORDER  V.  ASTIGMATA. 

This  suborder  includes  the  superfamily  Sarcoptoidea. 

SUPERFAMILY  SARCOPTOIDEA. 

Astigmata  with  small  three-pointed  palpi  adhering  for  some  distance  to the  hypostome,  with  usually  ventral  suckers. 
Among  the  families  of  the  Sarcoptoidea  there  are  t\vo  which  concern  us— 

(i)  TyroglypMdse,  (2)  Sarcoptidas. 

Family  i.  Tyroglyphid^. 

Very  small  mites  without  eyes  ;  only  accidental  parasites  being  found  in flour,  sugar,  cheese,  etc. 
Tyroglyphus  Latreille  1796.— With  smooth  dorsum,  with  claws  and  suckers. 

Aleurobius  Jarines  (De  Geer)  in  corn  may  get  into  the  skin.    They  are  the  cause 
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„f  so  called  vanillismus.    According  to
  Theobald.  Linn^us  reported  a  case  o

f 

dysentery  as  bdng  due  to  this  speci
es  [Acarus  dysentencs). 

Tyroglyphus  siro 

Linnaeus  1758  is  sup- 
posed to  be  the  cause 

of  vanillismus,  and  T. 

longior  Gervais  1844 
is  found  accidentally 

in  faeces ,  urine ,  or  pus . 

T.  longior  var.  cas- 
tellani  Hirst  191 2  was 

found  by  Castellani 

in  copra  and  on 

people  affected  by 
copra  itch  in  Ceylon. 

Glyciphagus  Hering 
1838. — With  dorsum 
covered  with  hairs. 

G.  prunorum  Her- 
mann (synonym,  G. 

domestictis  de  Geer 
1808)  are  the  cause  of 

grocer's  itch. 
Rhizoglyphus  Clap- 

ardde"  1869 — R.  para- 
siticus Dalgetty  1 901 . 

— With  short  legs, 
armed  with  spines. 
Tarsi  end  in  a  claw. 
Live  on  plants. 

This  is  the  species 
which  causes  trouble 
in  the  feet  of  Indian  ,      ,        .  , 

coolies.  Bell  describes  a  large  circular,  superiicia  sore  on  the  sole
  of  the  ±oot, 

caused  by  many  of  these  parasites  invading  the  skin  (see  Chapter  LX
Vil.)^ 

^  Hlstiogaster  Berlese  1883— H.  sper- 
maticus  Trouessart  1900.  This  mite, 

wMch  feeds  on  vegetables,  appears  to 
have  been  introduced  into  a  patient  by 

means  of  a  catheter,  and  to  have  formed 

a  cyst  in  the  testis  in  a  man  in  India. 

Carpoglyphus  Robin  1869. — C.  alienus 
Banks  has  been  found  in  purulent  urine 

passed  by  a  man.  Probably  it  was  a contamination.. 

Fig.  254.— Sarcoptes  scabiei  var.  hominis  Linn^us
 

1758  :  Female  (  x  125). 

Family  2.  Sarcoptid^. 

Sarcoptoidea  without  genital  suckers, 

without  clinging  apparatus,  with  trans- 
verse vulva.    Lines  in  skin. 

Sarcoptes  Latreille  1806. — Sarcop- tidee  with  round  or  slightly  oval 

bodies  ;  posterior  two  pairs  of  legs 
concealed  beneath  the  body  ;  tarsi  end 

in  simple  long  pedicles  with  ambulatory 
suckers. 

Sarcoptes  scabiei  var.  hominis  Lin- 
naeus 1758. — Female  lives  in  furrows  in 

the  epidermis,  in-  which  it  lays  its  eggs.  Posterior  legs  end  in  spines.  Males 
occur  on  the  surface  and  die  after  copulation.  Posterior  legs  end  in  suckers. 
Six-legged  larva  hatches  in  four  to  eight  days. 

Fig.  255. — Sarcoptes  scabiei  var. 
HOMINIS  LiNNiEUS    1758  :  MaLE 
(X  125). 
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foun?o?nK.n'°"  ̂ "^^-^^-g  1 86x. -Usually  a  parasite  of  cats  ;  has  been 

^^^^^^^^^^^ 

r.?=i®^/*i-^^i"^^'^93-iV.  cati  Railliet  1893.- Caiise  of  the  itch  m  the  cat  and  transmissible  to 

SUBORDER  VI.  VERMIFORMIA. 

.Z^VJ^}"^""^^.  Acarina,  with  abdomen  elongated  and 

legs"         without  trachea;,  and  with  epimeres  on  the This  suborder  contains  only  one  family. 

Family  Demodicid^. 

Vermiformia  with  eight  legs,  living  on  animals. 

1 843  includes  only  one  genus— Demc-dex  Owen Demodex  Owen  1843. 
With  the  family  characters. 
The  species  of  Demodex  lives  in  the  sebaceous glands  and  hair-follicles  of  mammals  and  man.  The 

mouth  consists  of  a  rostrum,  which  is  arranged  for sucking.  The  palpi  are  three-jointed,  and  pressed  to the  under  surface  of  the  rostrum.  The  legs  are  eight in  number,  short,  and  consist  of  three  segments,  vnth small  terminal  ungues.  The  abdomen  is  tapering striated  dorsally  and  ventrally,  and  rounded  at  the 
tip.  J  he  anus  is  situated  at  the  anterior  end  of  the abdomen. 

Fig.  256. — Demodex 
FOLLICULORUM  Sl- 
MON  1842  (X  150). 

(Partly  after  Berlese.) 

Demodex  follleulorum  Simon  1842. 
Synonyms. — Acarus  foUiculorum  Simon  1842  D joLhculorum  Oweni?,4.i,Macyogaster  platypus  Miescher 

1843,  Stmonea  folhculorum  P.  Gervais  1844,  Stealozoon 
T,,.  .  jolhcuiorum  Wilson  1847. 

co^ntronTst^^^^^^^^^^  ̂ -  Berlin,  in  1843.  in  the 

auditory  meatuT Vn^  T^'°^'        ̂ "^^"^  hair-follicles  in  the  external 
klfwn    D  ̂llkf^^  ?9PP^°&  a  variety  in  the  dog.    Two  other  species  are Known    V.  phylloides  Cook  in  pigs  and  D.  bovis  Stiles  in  cattle     D  follicu 

Male Z?"     ̂ o^°^°Politan,  iTvIng  in  the  sebaceous  follkles  S  ihe  face Male  measures  300  m  by  40  ̂ ,  and  the  female  380  ix  by  45 
and  ̂ ^LT:^       eggs  are  60  to  90  m  in  length  by  20  to  50  m  in  breadth, 
thirh       1    P  ̂      fusiform.     The  egg  hatches  out  a  six-legged  larva, 

Pafhn^In       '""V^T     ,f  gl^t-legged  nymph,  from  which  the  adult  appears, 
n      !^  fif  ^^'^  *°  b^^t  Borrel  considers  them  to  play  a part  m  the  spread  of  cancer  and  leprosy. 

ARACHNID.^  INCERT^  SEDIS. 
LiNGUATULIDA. 

Parasitic  Arachnoidea  with  ringed,  elongated,  vermiform  bodies, 

moutr"^  two  pairs  of  hoolis  in  the  neighbourhood  of  the  jawless 
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Remarks -The  LinguatuUda  
have  been  found  parasitic  in 

 man 

bofh  ha  the  adult  and  larval  con
ditions  but  the  adu  t  is  much  

rarer 

^hl  the  larva  They  have  been 
 found  in  Europe  and  Africa  ana 

eport  d  f'rom  the  wJst  Indies,  but  this  was  in  a  -6
-^-- ^^^^ 

Africa  It  is  not  impossible  that 
 they  wdl  be  found  to  be  far  from 

uncommon  parasites  when  the  m
edical  history  of  the  West  Coast

 

Srica  is  better  known.  When  dea
ling  with  cases  showing  obscu  e 

abdominal  or  pulmonary  symptom
s  m  that  part  of  the  world,  the 

medical  man  should  remember  these 
 parasites. 

Morphology.-The  body  is  white 
 in  colour  and  vermiform  m 

appearance,  and,  indeed,         were  lon
g  mistaken  for  worms^ 

It  is  elongated,  flattened,  or  cyhndnca
l,  and  marked  by  a  variable 

number  of  rings  and  is  usuaUy  
divisible  into  two  regions-an 

anterior  broader  portion  called  tie  cephalothorax  and  a  pos^^^^^^^^^ 
more  attenuated,  called  the  abdomen,.

  It  is  covered  with  a  chitmous 

Tticle  pierced  by  pores,  called  stigm
ata,  which  have  nothing  to 

do  ̂SL'^espiratio^n,  being  merely  the  orifices  «  epid
ermal  glands^ 

The  mouth  is  situated  anteriorly,  and  is 
 either  terminal  or  sub 

terminal,  with  a  chitinous  ring.    Two  pair
s  of  chi^tmous  hooks 

retractile  into  grooves,  are  situate  on  either 
 side  of  the  mo^^h,  and 

are  looked  upon  by  Stiles  as  antennae  and  palp
i.    There^are  no  legs 

The  anus  is  terminal  at  the  posterior  end  of  t
he  abdomen  with  the 

female  aperture  situate  just  in  front.    The  ma
le  f  ̂erative  Pore 

is  on  the  ventral  surface,  near  the  anterior  e
nd  of  the  abdomen 

The  sexes  are  distinct.    The  mouth  leads  into 
 a  simple  straight 

alimentary  canal,  which  ends  in  the  anus.    T
here  are  no  circula- 

tory or  respiratory  organs.    The  nervous  system  cons
ists  of  a  ventral 

mass  and  a  circumoesophageal  commissure. 
 , 

Life-History.— The  female  produces  eggs,  which,  escapi
ng  from 

the  definitive  host,  pass  into  the  intermediary  host,  an
d  there  hatcn 

out  a  four-legged  larva,  not  unhke  an  embryo  Acarus.  i 
 his  embryo 

undergoes  complete  metamorphosis,  and  forms  a  nymph,
  resembling 

the  adult,  which  does  not,  as  a  rule,  mature,  until  it  reac
hes  its 

definitive  host  again.  ^A^.  q 

Genera.— Linguaiula  Frolich  1789,  Porocephalus  Humboldt  
i«ii, 

Reighardia  Ward  1899,  and  RailUetiella  Sambon  1909,  but  only  th
e 

first  two  contain  species  parasitic  in  man, 

Linguatula  Frohch  1789. 

LinguatuUda  with  depressed  body,  rounded  dorsum,  and  crenate 

margins.  Body  cavity  forming  diverticuH  into  the  lateral  parts 
of  the  rings. 

Species. — Linguatula  serrata  Frolich  1789. 

Linguatula  serrata  Frolich  1789. 

Synonyms. — Tcsnia  rhinaria  Pilger  1802,  Polystoma  tcenioides 

Rudolphi  1810,  Linguatula  tcenioides  Lambinet  1816,  Pentastoma 

tcenioides  Rudolphi  1819.  '^•^vsv^h.-— Pentastoma  denticulatum. 
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The  adult  lives  in  the  nasal  cavity  and  frontal  sinn<;  nf  fh^. 

wolf,  fox,  and  rarely  in  the  horse,  mule,  sheep  goat  and^?^^^ Europe  ;  while  the  larva  exists  in  sheep,  oxen  LrTef 'rare^Tn  = 

Habitat  -Europe,  especially  Central  France.  ̂   ̂  
in  ̂ ^^^-""-^^'n"'^^'  i8  to  20  milhrnetres m  length  and  3  milhrnetres  broad.  The  female  is  ereTsh  whiS 
or  browmsh,  owing  to  the  contained  ova.  greyish-white 

Life-History  — The  eggs,  which  are  ovoid,  go  by  70  u  are  laid  in the  nasal  cavities  of  the  dog,  and  expelled  by  sneezing.  If  th  v fa^l  on  grass,  they  may  enter  the  ahmentary  canal  of  a  herbivorous 

me"sures".ot;6o  "'"^"^  ̂ "^^^^  T"r7: measures  130  by  60  ̂,  and  possesses  two  pairs  of  legs  and  an  anterior perforating  apparatus  composed  of  a  stylet  and  two  hooks 
It  now  bores  its  way  into  the  liver,  lungs,  or  some  other  orean 

^^lt^::^ll^^^^-r^  
-ysteaflosing  aU  its  ̂^^^i 

rJ^^^f^!'^u^^V'^  ̂ ^"^^^^  h°st,  and  are  supposed  to 

reach  th.%o'°'''.^'  I'^^i^"'  *°  ̂ ^^^^  herbivorous  host  and 

whfrb  fW  ̂   "'u''  ̂/k^'         °"  the  nasal  cavities  of 
ThP  dvS  inoult  and  become  sexually  mature,  copulating  about the  sixth  to  seventh  week  after  infection 

n.frf*il°^r'''*^-~^.?*^        ̂ ^'^^         the  adult  may  be  found  in man,  the  former  in  the  lung,  rarely  in  the  liver,  spleen,  or  intestinal 
wall.    The  latter  has  but  rarely  been  met  with,  and  then  appears  to be  due  to  embryos  wandering  into  the  nose  and  developing  directly 

America  ^^^"^  ̂ "^"^  Europe  and  Central 
Porocephalus  Humboldt  1811. 

LinguatuMa  with  cylindrical  body  and  continuous  coelom 
Type  ̂ V^ciQS.—Porocephalus  armillatus  Wyman  1847. 
Species.— There  are  about  twenty  known  species,  of  which  P armULatus  and  P.  moniliformis  are  known  to  occur  in  man  and  wili 

be  described  below,  but  Sambon  suspects  that  P.  cyotali,  p'.clavatus. P.  sMesi,  and  P.  na^cB  will  probably  also  be  found  in  man  as  scientific work  m  parasitology  extends. 
Pathogenicity.— They  cause  porocephalosis  in  man  and  animals. 

Porocephalus  armillatus  Wyman  1847. 

Synonyms— Adult.— Lmgwa/fM/t^fa  armillaia  Wyman  1847  Penta- 
stomum  polyzonum  Harley  1856,  Porocephalus  moniliformis  Neu- 
man  1899  P^o  parte.  liymT?h.~Peniastomiim  diesingi  Beneden 
1849,  P-  euryzonum  Diesing  1850,  P.  leonis  Weddell  1863  P.  con- 
sincium  von  Siebold  1852,  P.  proielis  Hoyle  1883,  Linguatulida constnda  Kiichenmeister  1855, 
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PnroceUalus  with  cylindrical  bod
y,  slightly  flattened  on  its 

anferTor  face  and  surrounded  by
  about  sixteen  to  twenty-two  d

is- 

tTnct  rings  separated  from  one 
 another  by  a  wide  interval.  T

he 
Knrlv  faners  from  the  middle  backwards.  ,  ,    n  :„ 

ReS^s  -The  larva  of  this  parasite  
was  discovered  by  Pruner  in 

thfl  ver  oHwo  negroes  in  Cairo  in  1847
,  and  subsequently  by  Bilharz 

Fenger  Kearney,  Crawford,  Marchoux,
  Chalmers,  and  others  ,  wh  le 

Kit  was  discovered  by  Wyman  in  ̂ ^/j^.  ̂ ^^^^^^ 
African  pvthon.  The  adult  was  discove

red  by  Savage  m  Fymon 

fii  ̂nf  described  by  Wyman  in  1
845.  Sambon  has  recently 

studied  both  adult  and  larva. 

Fig.  257.  POROCEPHALUS 
ARMILLATUS     WyMAN  : 
Male,  Natural 
Size. 

(After  Sambon.) 

Fig.   258.  POROCEPHALUS ARMILLATUS  WYMAN: 
Female,  Natural Size. 

(After  Sambon.) 

The  adult  Uves  in  African  pythons  and  snakes  {Python  sehce, 

P.  regius,  Bitis  nasicornis,  and  B.  arietans).  The  larval  forms 

usually  occur  in  Proteles  cristatus,  Cynocephalus  maimon,  and  other 

monkeys  ;  in  Erinaceus  cethio-picus,  the  African  hedgehog ;  and  in 
Felts  leo,  the  lion. 

Morphology. — Female  9  to  12  centimetres  in  length  and  5  to  9 

millimetres  in  breadth,  with  eighteen  to  twenty-two  rings,  each  i  to 

2  millimetres  in  width.  The  cephalothorax  extends  from  the 

anterior  end  of  the  body  to  the  first  body-ring,  which  is  often  very 
indistinct.  Dorsally  this  region  is  convex,  while  ventrally  it  is 
concave,  and  carries  the  mouth,  in  front  of  which  there  are  two 

papillae,  and  on  either  side  of  which  there  are  two  hooks.  Genital 

opening  about  i  miUimetre  in  front  of  the  anus,  which  is  terminal. 

Male  3  to  4-5  centimetres  in  length  and  3  to  4  milHmetres  in  breadth, 
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with  sixteen  to  seventeen  rings, 
the  ventral  surface  at  the  anteri( 

m 

Fig.  259. — Lateral  Aspect  of 
THE       CePHALOTHORAX  OF 
porocephalus  armillatus 
Wyman  (x  5). 

(After  Sambon.) 

Genital  opening  in  the  middle  of 
end  of  the  abdomen. 

Fig.  260. — Ventral  Aspect  of  the 
Cephalothorax  of  Porocepha- 
LUS  ARMILLATUS  WyMAN   (X  S). 

(After  Sambon.) 

Life-History. — Probably  this  resembles  that  of  Linguatula  serraia, 
with  the  difference  of  hosts.  In  man  the  nymphs  are  found  not 
merely  encysted  in  the  lungs  and  Uver,  but  moving  freely  through  the 

Fig.  261. — Posterior  End 
OF  Porocephalus 
ARMILLATUS  WymAN  (X  5). 

(After  Sambon.) 

Fig.  262. — NvMPH  of  Poroce- 
phalus ARMILLATUS  WyMAN 

ENCYSTED  IN  THE  LiVER. 

(After  Sambon,  from  our  West 
African  case). 

peritoneal  cavity  and  in  the  small  intestine.    Sambon  considers  that 
the  eggs  pass  from  the  snake  into  water,  and  thence  into  animals 

and  man  while  drinking,  and  become  larvae  and  nymphse,  wloich 
later  gain  access  to  the  snake  when  the  host  is  killed  and  eaten. 

Pathogenicity. — This  will  be  described  later  (Chapter  XLL). 
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Porocephalus  moniliformis  Diesin
g  1836. 

Svnonvms— Adult— P^w/«s^o»M.  moni
liformis  Diesing  i835>  -P- 

Stiles  pro  parte. 

Porocephalus  with  twenty-six  to  thirty-one  rings 
 ,  • 

Remarks.-This  parasite,  which  was  d
iscovered  by  Czermak  in 

the  lung  of  Python  molurus  Linneeus  in  18
28  and  was  grst  descnbed 

by  Diesing  in  1835.  has  been  carefull
y  studied  by  Sambon,  who 

Fig.  263.  —  Ventral  Aspect  of 
THE  CePHALOTHORAX  OF  PORO- 

CEPHALUS MONILIFORMIS  DiESING 
1836  (X  5)- 

(After  Sambon.) 

Fig.  264. — Porocephalus  monili- 
formis Diesing  1836:  Female, 

Natural  Size. 

(After  Sambon.) 

remarks  that  it  so  strikingly  resembles  P.  armillatus  in  general  ap- 

pearance and  structure  that  at  first  sight  it  may  be  easily  mistaken 
for  it. 

Morphology. — -It  is  more  slender,  tapers  more  caudad  ;  with 

twenty-six  rings  in  the  male  and  twenty-eight  to  thirty-one  rings 
in  the  female.  In  fresh  specimens  it  is  bright  lemon  yellow  in  colour, 

with  genital  opening  on  the  mid- ventral  surface  of  the  first  body- ring 
in  the  male,  and  on  the  mid- ventral  surface  of  the  terminal  body-cone 
I  miUimetre  in  front  of  the  anus  in  the  female.  The  anus  is  ter- 
minal. 

Life-History. — The  life-history  is  unknown. 
Hosts. — The  hosts  of  the  adult  are  Python  molurus  Linnteus  (the 

Indian  python),  P.  reticulatus  Schneider  (the  reticulated  python). 
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in  which  It  hvcs  in  the  lungs ;  while  the  hosts  of  the  nymph  are  man 
monkeys,  tigers,  leopards  (?),  civets,  otters,  and  dogs  (?). 

Distribution.— India,  Indo-China,  Southern  China,  the  Philippines bumatra,  Java. 

Pathogenicity.— So  far  only  two  cases  have  been  recorded  in  man 
—one  at  Djambi  in  Sumatra  in  1906,  when  a  nymph  was  found encysted  beneath  the  serous  coat  of  the  small  intestine  of  a  Diambi 
native  who  died  of  dysentery,  and  the  other  was  found  in  the  liver 
of  a  native  Fihppmo  who  died  of  tuberculosis.  The  liver  in  this  latter 
case  showed  signs  of  atrophic  cirrhosis. 

Species  imperfectly  described  in  Man. 

In  addition  to  the  well-known  cases  of  porocephalosis  due  to 
P .  arfmllaius  and  P.  moniliformis,  there  are  the  following  cases  to 
be  discussed— viz.,  Welch's  parasite,  Osier's  parasite,  and  Fhnt's 
parasite.  Osier's  parasite  is  considered  to  be  doubtful,  as  it  was 
passed  per  iirethram,  and  might,  according  to  Sambon.'have  been a  sparganum. 

Welch's  Parasite. 

In  the  Lancet  of  November  16,  1872,  F.  H.  Welch  has  an  article 

on  '  The  Presence  of  an  Encysted  Echinorhynchus  in  Man.'  This parasite  was  damaged  in  extraction,  and  his  drawing  was  not  very 
instructive,  but  was  sufhcient  to  convince  Cobbold,  R.  Blanchard, 
and  Sambon  that  it  represented  a  Linguatulid,  and  it  shows  two 
sets  of  hooks.  The  last-named  observer  comes  to  the  conclusion 
that  it  may  be  either  a  very  early  nymph  of  P.  moniliformis  (pro- 

vided with  caducous  accessory  hooks),  or  it  may  be  P.  najce  Leuckart 
i860  (which  is  found  in  the  abdominal  muscles  and  peritoneum  of 
the  cobra),  or  P.  crocidurce  Parona  1890  (found  in  Crocidura  fuligi- 
nosa,  a  musk-shrew),  or  it  may  be  a  new  species. 

Porocephalus  najae  Leuckart  i860. 

Synonym. — P.  naja  sputatricis  Leuckart  i860. 

Morphology. — Body  imperfectly  cyhndrical,  with  about  fifty 
rings.    Length,  4-5  millimetres  long  by  o-6  millimetre  broad. 

Distribution, — ^Found  in  cysts  in  the  abdominal  muscles  and  peri- toneum of  the  cobra. 

Flint's  Parasite. 

Flint  described  the  iparasite  at  a  meeting  of  the  New  York  Patho- 
logical Society  on  December  12,  1876,  as  occurring  in  a  man  from 

Albany,  Gentry  County,  Montana.  This  man  had  cavities  in  his 
lungs,  and  coughed  up  75  to  100  parasites,  which  could  crawl  about 

the  floor  and  could  live  for  ten  days  in  a  bottle  ;  moreover,  they  could 
resist  freezing. 

With  regard  to  these  parasites,  which  at  the  time  were  considered 

to  be  P.  armillatus  [i.e.,  Pentastomum  constrictum) ,  Sambon  points 
out  that,  if  genuine  Linguatuhda,  they  can  hardly  belong  to  an 
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\frican  species,  as  the  case  occurred  in  Amer
ica,  and  therefore  he 

is  incHned  to  beheve  that  they  must  belong  to
  P.  crotah  Humboldt 

1S08  which  are  found  as  adults  in  Crotalus  ad
amanteus  Beauvois, 

C  honidus  Linnceus,  and  C.  ierrificus  Laurent,  whil
e  the  nymphs 

have  been  found  in  Marmosa  munna  Linnfeus,  the 
 munne  opossum. 

Porocephalus  crotali  Humboldt  1808. 

Synonyms.— Ec/wnorAywAMS  crotali  Humboldt
  1808,  Distoma 

crotali  Humboldt  1808,  Distoma  crotali  durisst  Rudo
lphi  1809, 

Porocephalus  crotali  Humboldt  1811,  Polystoma  pro
boscideum  Ru- 

dolphi 1814,  Pentastoma  prohoscideum  Rudolphi  1819,  Ungu
atuta 

prohoscidea  van  Beneden  1849  pro  parte,  Porocephalu
s  humholdhi 

Mayer  1852  Linguatida  quadritmcinata  Mayer  1853,  P
orocephalus 

moniliforme'  Megnin  1880  pro  parte,  -^ymv^.— Pentas
toma  suh- 

cylindricum  Diesing  18^6 .  i,  • 

Remarks— This  porocephalus  was  discovered  by  Humboldt  
m 

the  lungs  of  the  tropical  rattlesnake.  . 

Morphology.— When  fresh,  it  is  of  a  bright  yellowish  colour,  wit
h 

elongate,  incurved,  cylindrical  body,  somewhat  flattened  ventral
ly 

and  club-shaped  anteriorly,  and  is  transversely  encircled  by  over 

eighty  flat  bands.  It  is  said  to  have  an  ovoid-shaped  mouth  on  a 
hne  with  the  hooks,  and  two  prominent  papillae. 

Distribution.— It  is  thought  to  be  coextensive  in  its  distribution 

with  the  genus  Crotalus— i.e.,  the  United  States,  Mexico,  and 
Brazil. 

Pathogenicity.— Possibly  it  is  the  cause  of  one  form  of  poro- 
cephalosis in  man. 

CLASS  IV.  CRUSTACEA  Lamarck  1815. 

Aquatic  Arthropoda  which  breathe  by  means  of  gills. 
Crustaceans  can  hardly  be  considered  as  human  parasites,  for  they  have 

very  rarely  occurred  as  such — e.g.,  Caligus  curtus  in  the  cornea,  and  Gammarus 
pulex  in  the  stomach. 

COPEPODA. 

It  must,  however,  be  remembered  that  the  Copepoda  are  of  importance, 

because  a  species  of  Cyclops  has  been  found  to  be  the  intermediary  host  of 
Dracunculus  medinensis,  the  guinea-worm.  An  excellent  paper  on  the  species 
found  on  the  Gold  Coast  is  contributed  by  Graham  to  vol.  i.  of  the  Annals  of 

Tropical  Medicine  and  Parasitology.  The  Cyclops  live  in  fresh  water  in  any 
ditch,  pond,  or  well. 

Prophylaxis. — It  is  recommended  to  treat  a  well  with  sufficient  quick- 
lime to  render  the  water  suddenly  hot  in  order  to  kill  these  crustaceans.  The 

well  must,  of  course,  be  closed  for  some  time  after  this  proceeding,  until  the 

percentage  of  lime  has  diminished  to  reasonable  proportions.  A  simpler 
remedy  is  to  boil  all  water  before  drinking.  It  has  been  also  suggested  to  add 

I  pound  of  caustic  soda  to  180  gallons  of  water  =0-07  per  cent,  for  the  same 
purpose.  Leiper's  recommendation  is,  however,  the  best,  and  this  is  to  raise 
the  temperature  of  the  well-water  to  65°  C.  by  blowing  in  steam,  as  he  finds 
that  all  Cyclops  die  if  the  water  is  raised  to  35°  C.    He  calculates  that  it 
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requires  87  gallons  of  water  as  steam  to  raise  1,000  gallons  of  water  from  it° 
to  65   C    and  that  this  requires  i  pound  of  coal  or  its  equivalent  in  oil  per 

,  gallon  of  water,  and  that  for_every  square  foot  of  grate  1 5  pounds  of  coal  can 

Fig.  265. — Cyclops  sp.  ̂ (?). 

be  burnt  per  hour,  so  that  if  the  grate  is  i  square  foot  it  will  require  fi=6 
hours  to  raise  87  gallons  of  water  as  steam — i.e.,  12  square  feet  of  grate  give 90  gallons  of  water  as  steam  in  half  an  hour. 

CLASS  V.  CHILOPODA. 

Arthropod  a  with  three  prosthomeres.  The  first  post-oral  somite  is  the 
mandibular ;  the  second  and  third  post-oral  somites  carry  the  maxillse, 

while  the  fourth  has  its  appendages  converted  into  very  large  powerful  jaws' which  are  provided  with  poison  glands.  The  remaining  somites  carry  single- 
clawed  walking-legs,  one  pair  to  each  somite.  Body  anomomeristic,  showing 
from  17  to  17  s  somites  behind  that  which  carries  the  poison  glands.  They 
breathe  by  tracheae,  and  the  genital  ducts  open  on  the  penultimate  somites. 

Family  i.  Scolopendridae. 
Family  2.  Lithobiidas. 
Fa.mily  3.  Scutigeridae. 

Family  i.  Scolopendridae. 

Chilopoda  with  antennae,  possessing  few  joints,  and  with  few  ocelli. 
Geophilus  carpophagus  Leach,  G.  electricus  Linnaeus,  G.  cephalicus  Wood,  G. 

similis  Leach,  have  been  found  as  accidental  parasites  about  nineteen  times  in 
the  nasal  cavities  and  their  neighbouring  sinuses  in  man  in  Europe.  G.  elec- 

tricus Linnaeus  has  been  found  in  the  alimentary  canal  about  four  times. 

Family  2.  Lithobiid^. 

Chilopoda  with  many-jointed  antennae  ;  numerous  ocelli. 
Lithohiiis  fortificatus  L.  and  L.  melanops  have  been  found  in  the  nasal  | 

cavities  in  thi^ee  cases  in  man. 

Family  3.  Scutigerid^. 

Chilopoda  with  antennae  at  least  as  long  as  the  body,  and  faceted  eyes  I 
instead  of  ocelli. 

Scutigera  coleoptrata  has  been  found  in  the  alimentarj- -canal. 
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Other  species  found  in  tlie  alimentary  canal  are  :  Chcsiechelyne  vesuviana 

\e\vport,  Himantarium  gervaisi,  Stigmatogaster  subterraneus. 

Pathogenicity— In  the  nose  these  parasites  cause  inflammation  with,  a
t 

umes  no  flow  of  mucus,  and  at  others  a  large  discharge  of  it,  associated  with 

headache  which  is  generally  more  or  less  continuous,  but  may  show  remis- 

sions. In  addition  to  these  local  symptoms,  general  symptoms  such  as  con- 

vulsions, anginiform  attacks,  dyspnoea,  etc.,  maybe  induced  through  irritation 

of  the  fifth  nerve.    There  is  no  evidence  that  these  parasites  cause  any  of  the 

Fig.  266.- — Scolopendra  Species  (?) 

(This  is  a  very  common  species  in  Ceylon.) 

symptoms  by  their  venom.  They  are  generally  expelled  in  attacks  of  sneezing, 
or  spontaneously.  The  best  methods  of  making  them  leave  the  nostrils  are 

applications  of  snuff,  eau-de-Cologne,  or  turpentine  ;  but  in  some  instances 
it  will  be  necessary  to  open  a  sinus— e.g.,  the  frontal  sinus — by  surgical  means 
in  order  to  remove  the  parasite. 

In  the  alimentary  canal  the  symptoms  will  give  rise  to  the  suspicion  of 
helminthiasis.  They  are  :  pain  in  the  abdomen,  cramps,  nausea,  vomiting, 
and  reflex  nervous  symptoms. 

Treatment  does  not  appear  very  satisfactory. 

REFERENCES. 

Hirudinea. 

Blanchard,  R.  (1888).    Dictionnaire  Encyclop.  de  Science  Med.,  vol.  xiv. 
(A  most  valuable  account.) 

Blanchard,  R.  (1893-94).  Bull.  Mus.  Zool.  d.  R.  Un.  di  Torino,  viii.  145,  146  ; 
ix.  192. 

Harding  (1908).    Journal  of  Parasitology,  i.   186;   (1910)  ibid.,  p.  130, 
Cambridge. 

Knox,  R.  (1861).    Historical  Relation  of  the  Island  of  Ceylon,  pp.  48,  49. 
1861. 

Moquin-Tandon  (1846).  Monographic  de  la  Famille  des  Hirudinees.  Paris. 
Tennent  (1859).    Ceylon,  pp.  302-305.    London,  1859.    Natural  History  of 

Ceylon,  pp.  479-483.    London,  1861. 
Whitman  (1886).    Quarterly  Journal  of  Microscopical  Science,  xxvi.  315. 

Classification  of  the  Arthropoda. 

Lankester,  R.  (1904).    Quarterly  Journal  of  Microscopical  Science.  London. 

Diplopoda. 

Blanchard,  R.  (1902).    Archiv.  de  Parasit.,  1898,  i.  452  ;  vi.  241;. 
Huber,  J.  (1902).    Ibid.,  vi.  631. 

40 



626        PAHA  Sine  CAUSES  OF  Dl  SEASE—ARTHROPODA 

Acarina. 

Banks,  N.   (1904).    A  Treatise  on  the  Acarina.    Smithsonian  Institute. 
Proceedings  United  States  National  Museum,  vol.  xxviii.    (Most  useful  ) 

Hirst  (1912).    Journal  of  Tropical  Medicine. 
Neumann,  L.  G.  (1905).    Parasites  and  Parasitic  Diseases.    English  edition. 

Ixodoidea. 

Blanchard,  R.  (1909).    L'Insecte  et  L'Infection.  Paris. 
DuTTON  AND  ToDD.    Liverpool  School  of  Tropical  Medicine,  Memoir  XVII. 

(O.  monbata.) 
Hooker,  Bishop,  and  Wood  (1912).  United  States  Department  of  Agri- 

culture (Life-History  and  Bionomics  of  Some  Ticks).  Bulletin  106. Washington. 
King,  H.  H.  (191  i).  Wellcome  Tropical  Research  Laboratorv.  Fourth 

Report.    Vol.  B,  p.  128.  London. 
Neumann,  G.  (1896-1907).  Revision  de  la  Famillc  des  Ixodidcs.  1896, 

Memoirs  Soc.  Zool.  France,  IX.  1897  (Argasida;),  X.  ;  1899  (Rhipice- 
phalida;),  XII.  ;  1901  (Ixodina;),  XIV.  ;  (Summary  Classification  Tables), 
II.  463.  1902,  Archives  de  Parasitologic,  VI.  ;  1904,  VIII.  ;  1905,  IX.  ; 
1906,  X.  ;  1907,  XI.  ;  1907,  Annals  of  Tropical  Mediciiie  and  Hygiene, 
vol.  i.  ;  191 1,  Ixodidse  in  Schultze's  Das  Tierreich.  Berlin. 

Newstead,  R.  (1905).  British  Medical  Journal,  ii.  1695-1697.  (Ticks  and Disease  in  Man.) 

Nuttall,  G.  H.  F.  (1899).    Johns  Hopkins  Hospital  Reports,  viii. 
Nuttall,  G.  H.  F.  (1908).  Part  L  :  Argasidae  ;  (191 1)  Part  II.:  Ixodidae. 

Cambridge.  (A  most  useful  monograph.)  Also  many  papers  in  the 
Journal  of  Parasitology. 

Nuttatx,  Cooper,  and  Robinson  (1908).    Journal  of  Parasitology,  152. 
Salmon  and  Stiles  (1900).  Republic  of  United  States  Department  of  Agri- 

culture, Animal  Indus.,  xvii.,  1900,  pp.  380-491. 
Stiles  (1910).  Bulletin  62,  Public  Health  Marine  Hospital  Service.  (Genus 

Dermacentor.)  Washington. 

TyroglyphidsB. 

Oudemans  (191  i).    Oudemans'  Gravenhage,  Ber.  Med.  Ent.  Ver.  Java, 
the  last  tarsal  joint  is 
Pepper,  Schnauss,  and  Smith  (1908).  University  of  Pennsylvania  Medical 

Bulletin. 

Sarcoptidse. 

Castellani  (1906).    Centralblatt  fiir  Bakteriologie. 

Demodicidse. 

Bertarelli  and  Paranhos  (191  i).    Centralblatt  f.  Bakt.,  Jena.,  Abt.  i. 

Linguatulidae. 

Chalmers  (1899).    Lancet,  I.,  January. 
Leuckart  (i860).  Bau  und  Entwicklungsgeschichte  der  Pentastomen. 

Leipzig. 

Sambon  (1910-1912).    Journal  of  Tropical  Medicine  and  Hygiene.  London. 
(A  very  excellent  account  of  the  parasites  found  in  man  and  animals.) 

SpiPLEY  (1898).    Archives  de  Parasitologic,  i.  52. 



CHAPTER  XXIII 

THE  HEXAPODA 

SIPHUNCULATA,  MALLOPHAGA,  AND 

HEMIPTERA 

Hexapoda— Siphunculata— Pediculidse— Mallophaga— Hemiptera— Clino- 
coridffi — Reduviidae — Hydrometridae — Aradidae — References. 

CLASS  HEXAPODA. 

Synonym — Insecia. — Arthropoda  breathing  by  means  of  tracheae, 
with  antennae  on  the  head,  three  pairs  of  legs,  and  usually  two  pairs 

of  wings  on  the  thorax,  which  is  composed  of  three  segments. 
Abdomen  with  generally  nine  apparent  segments. 

Remarks, — The  Hexapoda,  or  insects,  have  recently  become  known 
to  be  of  the  utmost  importance  in  the  spread  of  disease,  for  the 
researches  of  Manson,  Ross,  Grassi,  and  others  have  shown  that  they 

can  spread  the  parasites  of  filariasis,  malaria,  and  other  diseases. 

Morphology. — The  body  is  distinctly  divided  into  head,  thorax,  and  abdo- 
men. The  head  is  composed  of  the  fusion  of  about  six  segments,  which  are 

the  ocular,  antennal,  intercalary  (probably  homologous  with  the  second 
antennal  segment  of  the  Crustacea),  mandibular,  maxillary,  and  labial  ;  but 
whether  the  hypopharynx  represents  a  seventh  segment  or  not  is  doubtful. 
The  head  carries,  in  addition  to  the  eyes,  four  pairs  of  appendages,  one  for 
each  somite  or  segment,  except  the  intercalary  segment,  which  is  pre- 
mandibular.  These  appendages  are  the  antennae,  the  mandibles,  the  maxillae 
to  which  are  attached  palpi  called  the  maxillary  palps,  and  a  second  pair  of 
maxillae  usually  fused  to  form  the  lower  lip  or  labium,  wliich  generally  carries 
a  pair  of  labial  palps. 

The  exoskeleton  of  the  head  is  composed  of  sclerites — that  is  to  say,  more 
densely  chitinized  regions  of  the  integument — which  are  :  (i)  The  clypeus  ; 
(2)  the  epicranium  ;  (3)  the  gula. 
The  clypeus  is  the  sclerite  situate  on  the  anterior  portion  of  the  dorsal  sur- 

face, and  carrying  the  labrum  ;  in  flies  it  is  often  called  the  face. 
The  epicranium  is  the  larger  part  of  the  head,  and  may  be  subdivided 

into  an  anterior  frons  and  a  posterior  occiput.  The  genaeform  the  sides  of 
the  head,  meeting  the  epicranium  and  the  gula  at  the  occipital  foramen. 

The  gula  is  the  sclerite  in  the  median  ventral  line  which  carries  the  basal 
part  of  the  labium  called  the  submentum.  There  is  no  exoskeleton  at  the 
posterior  part  of  the  head  ventral  to  the  occipital  region,  wliich  thus  forms  a 
foramen  in  the  hard  tissues  called  the  occipital  foramen,  through  which  the 
soft  structures  of  the  head  communicate  with  those  of  the  thorax. 

The  antennae  appear  to  be  sensory  organs,  and  the  mandibles  to  vary  in 
structure  according  as  to  whether  the  mouth  is  to  be  used  for  biting  or  sucking. 
In  the  former  case  they  are  broad  and  strong,  while  in  the  latter  they  are 

627 
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styliform.  The  first  pair  of  maxillae,  similarly,  may  be  broad,  strong  organs  or 
styhform  organs.  

&  & 
In  addition  to  these  appendages,  the  mouth  shows  an  upper  lip  or  labrum wluch  IS  simply  a  sclerite  attached  to  the  cephalic  shield,  and  may  have  a median  projection  from  its  internal  surface  called  the  epipharynx,  while  the 

labium  has  a  similar  one  called  the  hypopharynx.    Thus  the  mouth  parts  of 
an  insect  may  be  very  complicated,  with  labrum  and  epipharynx,  mandibles maxillae,  and  maxillary  palps,  labium,  and  hypopharynx. 

The  thorax  is  joined  to  the  head  by  a  neck,  and  is  subdivided  into  three 
segments— prothorax,  mesothorax,  and  metathorax.  These  somites  are  by no  means  simple  horny  rings,  but  have  their  chitinous  exoskeleton  split  up 
into  hard  pieces  joined  together  by  soft  material.  The  hard  pieces  are  a  dorsal 
plate  called  'the  notum,'  a  ventral  plate  called  'the  sternum,'  and  lateral 
plates  called  '  pleiira.'  Further,  the  terms  'pro,'  '  meso,'  and  '  meta,'  are 
apphed  to  these,  indicating  the  region  to  which  they  belong — '  pronotum  ' 
'  mesonotum,'  and  '  metanotum  '  ;  '  pro-,'  '  meso-,'  and  '  metasternum  '— while  each  pleuron  is  divided  into  an  anterior  episternum  and  a  posterior 
epimeron.  According  to  Audouin,  a  typical  thoracic  segment  should  have 
a  notum  composed  of  praescutum,  scutum,  scutellum,  and  post-scutellum, but  all  these  parts  are  seldom  seen. 

Each  somite  of  the  thorax  carries  a  pair  of  jointed  walking-legs,  in  which 
the  segments  or  articles  are  named  coxa,  trochanter,  femur,  tibia,  and  tarsus 
(consisting  of  several  joints,  the  first  joint  of  which  is  sometimes  called  the 
metatarsus  ;  some  authorities  have  caused  much  confusion  by  calling  the 
first  tarsal  joint  the  metatarsus,  and  the  real  second  tarsal  joint  the  first 
tarsal  joint,  and  so  on.  The  last  tarsal  joint  is  terminated  by  claws  or  ungues, 
between  which  other  appendages  called  empodia  and  pulvilli  are  to  be  found, 
as  will  be  explained  later. 

Typically,  the  mesotliorax  and  the  metathorax  should  each  carry  a  pair  of 
wiiigs.  These  are  transparent  and  strengthened  by  nervures,  ribs,  or  veins, 
which  are  chitinous  canals  containing  blood-spaces,  nerves,  and  tracheae. 
The  areas  between  the  nervures  ii  re  called  cells.  The  wings,  however,  become 
much  modified  in  the  different  orders,  and  may  be  entirely  absent.  The 
arrangement  of  the  nervures  in  the  wing  is  called  the  '  venation,'  and  has 
been  restudied  by  Comstock  and  Needham,  who  find  that  the  primitive  type 
is  composed  of  two  main  tracheal  branches,  an  anterior  and  a  posterior. 
The  anterior  breaks  up  at  the  base  of  the  wing  into  four  longitudinal 
branches  —  the  costa,  subcosta,  radius,  and  media  —  while  the  posterior 
has  also  four  branches,  of  which  the  first  is  called  the  cubitus,  and  may 
be  subdivided  into  two  ;  and  the  other  tliree  are  simple,  and  are  called  the 
anal  veins — first,  second,  and  third.  The  costal  vein  is  unbranched,  and 
runs  along  the  anterior  margin  of  the  wing.  The  subcostal  vein  typical!)- 
divides  into  two  branches,  the  radial  vein  into  five  branches,  and  the  median 
into  four. 

This  primitive  type  is  altered  by  atrophy  or  coalescence,  leading  to 
the  reduction  of  the  veins.  The  latter  may  take  place  from  the  base 
towards  the  tip,  or  from  the  tip  towards  the  base  of  the  wing,  called  out- 

ward and  inward  coalescence  respectively.  The  wing  cells  may  be  named 
as  follows  : — 

1.  Costal  Cell,  between  the  Costa  and  the  Subcosta. 
2.  Mediastinal,  between  the  Subcosta  and  the  Radius. 
3.  Marginal,  between  Radius  i  and  Radius  2. 
4.  First  Submarginal,  between  Radius  2  and  Radius  3. 
5.  Second  Submarginal,  between  Radius  3  and  Radius  4. 
6.  Third  Submarginal,  between  Radius  4  and  Radius  5. 
7.  First  Posterior,  between  Radius  5  and  Media  i. 
8.  Second  Posterior,  between  Media  i  and  Media  2. 
9.  Third  Posterior,  between  Media  2  and  Media  3. 

10.  Fourth  Posterior,  between  Media  3  and  Media  4. 
11.  Fifth  Posterior,  between  Media  4  and  Media  5.. 
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12  Sixth  Posterior,  between  Media  5  and  Cubitus  i  . 

13.  Seventh  Posterior,  between  Cubitus  i  and  Cubitus  2.
 

14!  First  Anal,  between  Cubitus  2  and  Anal  i. 

15!  Second  Anal,  between  Anal  i  and  Anal  2. 
\6.  Axillary,  between  Anal  2  and  Anal  3. 

17.  Spurious  cell,  behind  Anal  3. 

But  all  these  cells  are  not  present  in  any  one  given  type  of  wing,  owing  to 

coalescence  of  the  nervures.  and  hence  the  arrangement  of  the  cells  is  d
ifferent. 

Besides  this,  the  venation  is  complicated  by  the  presence  of  transverse  
veins, 

as  will  be  explained  in  the  next  chapter. 

The  abdomen  usually  consists  of  ten  somites,  without  appendages,  corn
- 

nosed  of  dorsal  and  ventral  plates  connected  together  and  to  preceding  and
 

succeeding  segments  by  soft  membranes.  The  posterior  segments  ar
e  often 

modified  with  reference  to  reproduction,  possessing  claspers  in  the  male,  ana 

ovipositors  in  the  female.  The  anal  opening  is  on  the  last  abdominal  segment., 
and  the  reproductive  aperture  on  the  penultimate  segment. 

Internal  Anatomy.— The  mouth  lies  between  the  labrum  above  and  the 
labium  below,  and  leads  into  an  oral  cavity. 

The  sahvary  glands  in  most  of  the  genera  which  we  have  to  consider  are  well 

developed,  and  are,  as  a  rule,  not  connected  with  the  mouth,  but  open  into 

a  common  duct  which  communicates  with  a  groove  or  canal  on  the  hypo- 

pharynx,  and  so  opens  near  the  tip  of  the  proboscis. 
From  the  mouth  a  pharynx  leads  through  an  oesophagus,  with  a  dilatation 

called  the  crop,  into  a  proventriculus  or  masticatory  stomach,  which  latter, 
communicates  with  the  mesenteron  or  chylific  ventricle,  whose  juncture  with 

the  intestine  is  defined  by  the  openings  of  the  cscal  Malpighian  tubules. 

This  is  an  important  landmark,  defining  where  the  stomach  ends  and  the 
intestine  begins.  The  intestine  is  subdivided  into  small  intestine,  colon  or 

large  intestine,  and  rectum.  The  last-mentioned  may  possess  rectal  glands, 
while  anal  glands  may  open  into  the  rectum  just  in  front  of  the  anus,  and 
are  useful  to  the  insect  by  forming  the  secretion  which  gives  rise  to  repulsive 
odours. 

With  regard  to  the  proventriculus,  it  should  really  be  a  powerful  muscular 
organ  hned  with  chitin,  and  possessing  teeth,  bristles,  etc.,  but  in  the  Diptera 
it  will  be  found  to  be  much  degenerated.  The  Malpighian  tubules,  which 
number  from  four  to  six,  are  excretory  in  function.  The  alimentary  canal 
possesses  longitudinal  and  transverse  muscular  coats  and  a  lining  of  epithelial 
cells. 

The  stigmata  or  openings  of  the  respiratory  system  are  situate  on  the 
membranes,  on  the  side  of  the  body,  in  the  thorax  and  abdomen,  and  are  very 
varied  in  number.  They  are  never  to  be  found  on  the  head  or  on  the  last 
abdominal  segment.  From  the  stigmata  the  tracheae,  or  air-tubes,  ramify  all 
over  the  body.  These  tracheas  are  kept  open  by  spiral  thickenings  of  the 
chitinous  hning  membrane. 

The  fat-bodies  are  lobulated  masses  packed  beneath  the  skin  and  between  the 
organs,  and  are  supposed  not  merely  to  represent  reserve  material,  but  to  be 
of  great  importance  in  metabohsm. 

The  circulatory  system  consists  of  a  dorsal  longitudinal  vessel  divided  into 
chambers,  which  pulsate,  and  an  anterior  aorta,  from  which  blood  flows  freely 
into  the  ccelom  or  body  cavity.  From  this  it  returns  to  the  heart  by  two 
lateral  vessels  and  one  dorsal  and  one  ventral  vessel.  The  blood  is  colourless, 
and  contains  amoeboid  cells. 

As  already  mentioned,  some  insects  possess  poison  glands. 
The  nervous  system  and  sense  organs  will  not  be  described  here,  as  they  are 

not  of  importance  in  tropical  medicine. 
The  male  reproductive  organs  consist  of  testes,  vasa  deferentia,  ductus 

ejaculatorius,  and  an  external  copulatory  organ.  The  female  reproductive 
organs  are  two  ovaries,  which  consist  of  a  series  of  egg-tubes,  and  oviducts, 
which  are  united  together  to  form  the  single  oviduct,  the  lower  portion  of 
which  is  a  vagina.    This  receives  tlie  cement  glands  and  the  sebaceous 
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glands,  which  provide  the  secretion  for  glueing  the  eggs  together  and  th« 

+n.^i?"?*^*°7'~J^'^  i^y^ry  varied.  In  general  terms  the  sperma- 
tozoa bound  mto  bundles  of  spermatophores,  are  introduced  by the  external  copulatory  organ,  which,  when  protruded,  is  surrounded 

by  the  claspers  ni  the  form  of  a  sheath,  into  the  bursa  copulatrix 
i  he  ovum,  startmg  from  the  terminal  portion  of  the  ovarian  tube' obtams  as  it  passes  downwards,  its  food-yolk  and  its  shell  or  mem- 

brane, the  chorion,  which  has  a  small  gap,  the  micropyle.  On  arrival 
at  the  junction  of  the  oviduct  and  the  spermatheca,  or  receptaculum 
semmis  the  spermatozoa  enter  via  the  micropyle,  and  fertilize  the 
egg.  These  eggs  may  be  strung  together,  as  they  are  laid,  into  masses 
oy  means  of  the  sebaceous  secretion  mentioned  above  The  ege  may 
develop  directly  into  the  adult,  but  this  is  only  in  the  lowest  forms 
Usually  the  egg  develops  into  a  larva,  which  becomes  a  nymph  or 
pupa,  and  this  into  an  adult,  often  called  the  '  imago.'  This  series 
of  changes  is  called  a  metamorphosis.  The  pupa  may  present 
three  forms :  r  r        j  f 

1.  The  free  pu-pa,  with  appendages  free. 
2.  The  obtect  pupa,  with  appendages  and  body  bound  together. 
3.  The  coaretate  pupa,  in  which  the  pupa  is  contained  in  a  pupa- num  formed  from  the  larval  skin. 

The  larva  is  a  most  vigorous  feeder,  but  the  pupa  does  not  take 
nourishment  as  a  rule,  though  there  are  marked  exceptions  espe- 

cially among  the  Rhynchota  and  Siphunculata. 
Habits. — We  are  mainly  concerned  with  the  predatory  or  blood- 

sucking insects.  As  a  rule,  only  the  female  sucks  blood,  which, 
apparently,  it  does  with  a  view  of  obtaining  rich  nourishment  for 
Its  eggs_.  It  is  this  habit  which  makes  these  insects  of  importance 
m  tropical  medicine,  because  not  merely  does  it  cause  irritation 
by  the  introduction  of  secretions  from  the  insects'  salivary  glands and  mouth  (alimentary  canal),  but  also  leads  to  the  introduction 
into  the  victim  of  the  germs  of  disease.  Again,  as  we  shall  see  later, 
larvse  are  apt  to  become  parasitic  in  man  and  animals,  and  in  this 
way  cause  disease. 

Enemies.— Insects  and  their  larvae  have  many  enemies  in  birds, 
reptiles,  fish,  and  other  insects.  Cannibahsm  is  also  met  with, 
especially  among  mosquito  larvse. 

Pathogenicity. — ^The  principal  disease-spreading  insects  are  the 
Diptera — for  example,  the  Anophelince  disseminate  malaria,  the 
genus  Stegomyia  yellow  fever,  and  the  genus  Culex  filariasis,  and 
perhaps  dengue  fever.  Some  species  of  Glossina  are  responsible  for 
the  African  trypanosomiases,  while  they  and  other  flies  spread  the 
animal  trypanosomiases. 

In  addition,  the  common  house-fly  is  an  important  factor  in  the 
dissemination  of  typhoid  and  perhaps  dysentery  in  tropical 
countries.  Fleas  are  now  known  to  be  the  spreaders  of  plague, 
and  bugs  perhaps  of  some  of  the  relapsing  fevers.    This  is  a  suffi- 
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dent  list  of  ills  to  commend  insec

ts  and  their  habits  to  the  serious
 

notice  of  the  medical  practitioner 
 of  the  tropics. 

preservation  of  blood-sucking  flies. 

Classiflcation.-The  Hexapoda  are  c
lassified  into  the  following 

orders : — 

1.  Aptera. 
2.  Neuroptera. 

3.  Orthoptera. 

4.  Mallophaga. 

5.  Thysanoptera. 
6.  Hemiptera. 

7.  Siphunculata. 8.  Diptera. 

9.  Lepidoptera. 
10.  Hymenoptera. 

11.  Siphonaptera. 
12.  Coleoptera. 

But  the  only  orders  which  contain  species  im
portant  as  spreaders 

of  disease  or  as  human  parasites  are  :— 

1.  Siphunculata. 
2.  Mallophaga. 

3.  Hemiptera. 

4.  Diptera. 
5.  Siphonaptera. 
6.  Coleoptera. 

ORDER  SIPHUNCULATA  Meinert  1891. 

HexTp^o'dk~^Si°^ita^  and  labium  joined  together  to  form  a  rostrum  or 
proboscis,  which  is  armed  with  recurved  booklets  and  conta

ins  a  hollow 

extensile  sucker  formed  by  the  mandibles  and  maxillae.  Eyes  wit
hout  facets 

Antenna  five-jointed.  Thorax  with  little  traces  of  segmentation.  
Wings 

absent.  Legs  with  hook-hke  terminal  joints,  suitable  for  clmgmg.  
i^ast 

abdominal  .Dgment  rounded  in  male,  notched  in  female.  Metamorph
osis 

incomplete.  ,  .  ,  -u  a   

The  relationship  of  the  Siphunculata  to  the  Henuptera  was  based  upo
n 

the  anatomy  of  the  mouth,  and  is  so  doubtful  that  we  have  adopted  Meinert
  s 

^^T^ie^Siplfunculata  include  the  families  (i)  Pediculidae.  (2)  HEematopinidae, 
(3)  HffimatomyzidEe,  (4)  Echinophtinidaj,  but  only  the  first  two  n

eed  be 
considered. 

Family  i.  Pediculid^  Leach. 

Siphunculata  with  head  narrower  than  the  thorax. 
The  PediculidEe  are  found  all  over  the  woild,  on  man  as  well  as  on  animals. 

They  cause  much  irritation  by  their  bites,  which  may  become  infected,  causing 

impetigo.  Apart  from  this,  however,  they  have  recently  been  suspected  of 

spreading  blood-parasites— e.g.,  Trypanosoma  lewisi  and  H cBmogreganna 

gerbilli — which  are  believed  to  undergo  development  in  them ;  and,  in  addition, 

they  contain  parasites  peculiar  to  themselves — e.g.,  Herpetomonas  pedtcuh. 

Morphology. — ^The  head  is  usually  clearly  defined,  but  the  thorax  may  or 

may  not  be  so  well  defined  from  the  abdomen.  Eyes  may  be  present  or 

absent — a  fact  which  appears  to  depend  upon  whether  the  host  is  nocturnal 

or  not  in  its  habits.  The  antenna  are  usually  five-jointed.  The  mouth  con- 

sists of  a  proboscis,  composed  of  labrum  and  labium,  which  is  armed  with  re- 
recurved  booklets,  and  contains  the  maxillae  and  mandibles,  which  take  the  form 

of  a  suctorial  tube.  The  thoracic  segments  are  fused  together.  The  thorax 

may  be  as  broad  as  the  abdomen,  or  narrower.  There  are  no  wings.  The 

legs  have  four  segments,  of  which  the  terminal  one  carries  a  strongly  curved 
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rhiH^'J.?','!*^'"!,.!"  lias  a  siiWike  opening  guarded  by  two 

SpSaT„£„"dedt' ;'s^r„er  "'"^  "  i^-tion  a  Lr„y 

Gerbtllus  tfidicus  {the  Indian  md-ra±)  ^^ewsteaa  1900,  parasitic
  on 

Dumn^  fn^^wS^^T^^/^^^'^f       """"^^^  by  a  chitinous  pharyngeal 
w3'le^H<,7n^o  V  ̂ ^K""^  '^^'^^'■y  g'^"^^  °P^"'  a"  oesophagus 
Dortionfnf  wlll^i.  ^^'^""^  P^^t  of  the  canal  consists  of  two 

venfriri;     Thl  '''^  ^PPl^-"^^  *°       ̂   ̂ ^°P  ̂ ^^d  the  second  a  chyUfic 
JntiS'  i  Malpighian  tubules.    The  intestine  shows  no  differ- 
noStwnr^    4  The  rectum  is  globular,  with  a  distended posterior  portion  containing  the  rectal  papilla.  ThI  fat-body  is  well  developed, ihe  lemale  generative  organs  consist  of  two  ovaries  with  oviducts.  Each 

Fig.  267. — Pediculus  humanus 
L. :  Male  (x  25). 

Fig.  268. — Pediculus  humanus 
L. :  Female  (x  25). 

ovary  consists  of  five  to  six  follicular  tubes.  The  two  oviducts  unite  into  a 
common  duct,  and  there  is  a  spermatheca.  The  male  organs  are  testes, 
vasa  deferentia,  vesiculae  seminales,  and  penis. 

Life-History. — ^The  ova,  which  are  attached  to  the  hairs  of  the  host,  give rise  to  larvae,  which  closely  resemble  the  adults. 
Classification. — The  Pediculidae  contain  the  lice  which  occur  on  man  and 

cause  much  irritation.  The  family  is  divided  into  two  subfamilies— the 
Pedicinides  Enderlein,  and  the  PediculincB  Enderlein. 

PediculincB. — This  subfamily  has  two  genera,  Pediculus  and  Phthirius, 
wliich  are  distinguished  as  follows  : — 

1.  Thorax  narrower  than  abdomen  :  With  distinct  neck — Pediculus. 
2.  Thorax  broader  than  abdomen — Phthirius. 

Pediculus  Linnasus  1758. 

Pediculidae  with  five-jointed  antennae,  distinct  neck,  thorax  narrower  than 
abdomen,  and  iegs  with  a  single  terminal  claw. 
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Pediculus  humanus  Linnaeus  1758. 

Synonyms.— Perf/c«/«s  capitis  de  Geer  1778,  P.  cervicalis  La
trei lie  1803. 

TWs  is  the  head-louse,  wliich  is  cosmopolitan  in  distribution, 
 but  varies  in 

colour  on  the  different  races,  as  was  pointed  out  by  Murray,  being  v
ery  dark 

on  African  negroes  and  Tamils,  and  said  to  be  yellow  on  Chinese  an
d  Japanese, 

and  orange  on  Hottentots.  ,  ^■  x 

On  Europeans  it  is  light  grey  in  colour.  Daniels  says  that  the  pedic
u  1  of 

Chinese  do  not  pass  readily  to  Tamils  ;  though  in  our  experience  the  pe
diculi  ot 

native  servants,  Sinhalese  and  Tamils,  will  pass  to  Europeans. 

These  pedicuh  are  extremely  common  in  the  tropics,  and  it  is  an  every
- 

dav  scene  to  witness  natives  busy  at  work  killing  them  on  their  friends  h
eads. 

Morphology.— The  head-louse  is  about  2  millimetres  m  length  by  i  miUi
- 

metre  in  breadth.    The  female  is  larger  than  the  male,  and  exists  in  greate
r 

Fig.  269. — Pediculus  Corporis  de 
Geer:  Male  (x  25). 

Fig.  270. — Pediculus  Corporis  de Geer:  Female  (x  25). 

numbers.  The  head  is  triangular,  the  thorax  broad  with  short  legs,  and  the 
margins  of  the  abdomen  are  dark. 

Male. — The  posterior  somite  is  rounded  ofi  and  prominent,  with  a  circular 
opening  dorsally,  which  is  the  common  aperture  of  the  genital  and  alimentary 
canal.  The  penis  is  simple,  wedge-shaped,  and  is  usually  seen  protruding 
dorsally. 

Female. — The  last  abdominal  segment  is  deeply  notched  at  the  apex,  where 
the  anus  is  situated.    The  vagina  opens  on  the  ventral  surface. 

Life-History. — The  female  lays  fifty  to  sixty  eggs,  which  are  attached  firmly 
to  the  hairs  by  the  secretion  of  the  cement  gland.  In  about  six  days  these 
eggs  hatch.  The  young  pediculi  become  fully  developed  in  fourteen  to twenty  days. 

DPathogenicity. — It  can  carry  typhus  and  produce  a  form  of  impetigo. 

l^^Jj^atment. — ^White  precipitate  ointment  or  common  paraffin  oil  may  be 
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Pediculus  corporis  de  Geer  1778. 

Synonyms. — Pediculus  vesHmenti  Nitzsch  181 8,  P.  tahescentium  Alt  1824. 
This  louse  lives  in  the  folds  and  seams  of  the  clothes. 

Morphology. — It  is  larger  than  P.  humanus,  and  has  an  oval,  elongated  head, 
with  large  antenna;.  The  thorax  is  more  segmented  than  in  P.  humanus, 
and  the  legs  more  developed,  with  larger  claws. 

Life-History. — It  lays  seventy  to  eighty  eggs,  measuring  07  to  o  gmiUi- 
metre,  in  the  seams  of  the  clothing,  which  hatch  in  three  to  four  days,  and 
become  mature  in  fifteen  to  eighteen  days. 

Pathogenicity. — It  is  a  carrier  of  typhus  fever 
Treatment. — Boil  or  steam  the  clothes  in  a  sterilizer  at  212°  F. 

Phthirius  Leach  18 15. 

PediculidcB  with  the  anterior  legs  weak,  armed  with  a  long  thin  claw  ;  the 
other  legs  very  powerful,  aimed  with  large  short  claws  ;  abdomen  broad  and 
short. 

Phthirius  pubis  Linnaeus  1758. 

Synonyms. — Pediculus  pubis  Linnaeus  1758,  P.  inguinalis  Reichard  1759, 
Phthirius  inguinalis  Leach  1815,  P.  tahescentium  Alb  1818,  P.  pubis  Kiichen- 
meister  1855. 

P.  pubis  is  the  pubic  or  crab-louse,  and  is  more  common  on  men  than 
on  women.  ^  [It  usually  infests  the  pubic  hairs,  but  may  also  be  found  on 

the  eyelashes  and  on  the 

eyebrows. 
Morphology.— The  body  in 

general  is  flat  and  broad, 
with  a  rounded  head  bearing 
antennae  with  five  segments, 
and  two  small  eyes.  There 
is  a  neck.  The  broad,  flat 
thorax  is  merged  into  the 
abdomen,  and  carries  three 

pairs  of  legs,  of  which  the 
anterior  pair  is  slender,  and 

possesses  a  straight  claw  suit- able for  walking,  and  the  two 

posterior  pairs  have  claws suitable  for  clinging. 

The  female  measures  1-5  to 2  millimetres  in  length  by 

1-5  millimetres  in  breadth. 
The  male  is  half  the  size  of 
the  female. 

Life- History  .—The  female  lays  ten  to  fifteen  eggs,  which  it  attaches  to  hairs. 
These  hatch  in  seven  days,  and  the  resulting  pediculi  become  mature  m  about two  weeks.  . 

Pathogenicity. — It  produces  often  a  dematitis,  with  itching  and  a  greyish 
discoloration  of  the  sldn,  said  by  Dugnet  to  be  caused  by  a  pigment  produced 

by  the  parasite.  Erasmus  Wilson  says  that  reddish  deposits  may  be  seen 
on  the  hairs,  due  to  the  fscal  matter  of  the  parasite. 

Treatment. — White  precipitate  ointment  or  some  other  mercurial  prepara- tion. 

Family  2.  H^matopinid^  Enderlein. 

Siphunculata  with  antennae  composed  of  five  joints,  eyes  rudimentary,  and 
carried  on  a  lateral  prolongation  of  the  posterior  part  of  the  head. 

Classification. — Hcsmatopinines  Enderlein,  Linognathince  Enderlem,  and Euhccmatopinincp.  Enderlein. 

Fig. 
•I.- 

-Phthirius  pubis  Linn.^us  : 
Female  (x  25). 
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Subfamily  H^MAXOPiNiN^.-Genera  :  Hcam
atopinus  Leach  1815,  and 

Hyhophthirius  Neumann  1910.  ;„^i„Hin(r  Vnlvblax  Enderlein 
Subfamily  Linognathin^.    Seven  genera,  inc

luding  L  oLypiax  Ji^nae 

1905,  with  P.  spinulosa  Burmeister. 

Hsematopinus  Leach  18 15. 

This  genus  is  not  very  distinct  from  Pedi- 

culus  :  two  species  are,  however,  known  on 

man,  and  several  on  monkeys,  dogs,  horses, 
and  many  domestic  animals. 

ORDER  MALLOPHAGA. 

Hexapoda  wingless  and  parasitic,  with  man- 
dibular mouth  parts  ;  and  head  sometimes 

larger  than  the  thorax. 

The  Mallophaga  are  subdivided  into  :— 
Suborder  Amblycera.  —  Antennse  with 

four  segments,  containing  the  famiUes  Gyro- pidse  and  Liotheidse. 
Suborder  Ischnocera.  —  Antennae  with 

three  or  five  segments,  containing  the  families 
Trichodectidse  and  Philopteridae. 

The  Trichodectidffi  contain  the  genus — Tn- 
diodectus  Nitzsch  181 8 — parasitic  on  mammals. 

ORDER  HEMIPTERA. 

Hexapoda  with  four  wings,  the  front 

pair  being  either  membranous  or  half 

horny  and  half  membranous,  but  both 

pairs  may  be  wanting  in  the  parasitic  fjg.  272.— Polyplax'spinu- 
species.  Mouth  suctorial.  Metamor-  losa  Burmeister :  Female. 
phosis  incomplete. 

The  Hemiptera  include  the  cochineal  insect.  Coccus  cacti  ;  the 

Aphidae,  plant-hce  ;  and,  in  particular,  the  cicadas,  whose  shrill 

notes  wake  the  quiet  of  an  African  forest.  The  anterior  wings  are 

called  hemelytra,  and  usually  consist  of  three  portions  : — 
1 .  The  clavus — the  hard,  coriaceous  portion  next  to  the  scutellum . 
2.  The  corium — hard,  coriaceous  portion  occupying  the  whole  of 

the  area  between  the  clavus  and  the  membrane. 

3.  The  membrane — apical  portion. 
The  posterior  pair  are  the  true  wings. 

In  the  Clinocoridce  the  corium  is  divided  into  three  portions  : — 

1.  Internal — corium  proper. 
2.  External  and  basal — embolium. 

3.  External  and  apical — cuneus. 

The  order  is  divided  into' two  suborders  : — • 
Suborder  I.  Homoptera. — ^With  both  pairs  of  wings  mem- 

branaceous. 

Suborder  II.  Heteroptera. — ^With  the  front  pair  of  wings  half 
horny. 

The  first  will  not  be  considered  here. 
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HETEROPTERA. 

This  suborder  has  two  series  — 

Series  i.  Gymnoceraia.—Antenm^  conspicuous. 
Series  2.  Cryptocerata. — Antennae  liidden. 

GYMNOCERATA. 

The  families  of  importance  to  us  are  : — 
Clinocoridse. 
Anthocoridae. 
Reduviidas. 
Aradidae. 

Hydrometridae. 

These  famihes  can  be  diagnosed,  according  to  Distant,  in  the 
following  manner  : — 

A.  Species  not  aquatic  ;  abdomen  not  clothed  beneath  with  a 

silvery,  velvety  pubescence  ;  scutellum  not  reaching  to  the 
base  of  the  membrane  nor  to  the  middle  of  the  abdomen, 

(i)  Mesopleurae  and  metapleurae  composed  of  one  piece  ; 
hemelytra  without  cuneus. 

[a)  Tarsi  three-jointed.  Rostrum  short,  stout, 
bent  at  the  base,  so  that  in  repose  it  does 

not  lie  against  under-surface  of  the  head  ; 
ocelli  behind  eyes ;  hemelytra  complete  with 
distinct  membrane — Reduviidce. 

{b)  Tarsi  two-jointed,  anterior  legs  normal  and 
inserted  on  the  disk  of  the  prosternum. 

Hemelytra^'neither  reticulate  nor  cellular — AradidcB. 

(3)  Mesopleurae  and  metapleurae  composed  of  seven 
pieces  ;  hemelytra  with  a  cuneus  and  an  embohum  ; 
ocelli  absent — Clinocoridce. 

B.  Species  aquatic  or  semi-aquatic ;  abdomen  clothed  beneath 

with  a  silvery  velvety  pubescence;  antennae  four-jointed — 
HydrometridcB. 

Family  Clinocorid^. 

Gymnocerata  with  ocelli  absent ;  elytra  very  short  and  broad,  so 

that  the  abdomen  is  left  uncovered  ;  tarsi  three-jointed. 
This  family  contains  the  bugs,  with  five  genera,  but  only  two 

will  be  dealt  with  here. 

Genera. — Clinocoris  Petersonn  i82g,  (Eciacus  Stal  1873,  and 
Loxaspis  Rothschild  igi2. 

Clinocoris  Petersonn  1829. 

Clinocoridce  with  the  anterior  margin  of  the  thorax  strongly 
excavated,  and  with  prominent  lateral  angles. 
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Synonyms.-Ciw^^.-v;  Linnaius  1758,   Ac
anihia  Fabricius  1803, 

""'S^^i^&t,  broad  head  with  two  prominent  eyes,  but 

no  ocem  antenna  four-jointed  apical  joints  sl
ender  ;  elytra  rudi^ 

mentary  and  He  over  the  metathorax  ;  p
rothorax  semilunar,  with 

xteS  anterior  angles  ;  abdomen  uncovered,  with  seven  s^^^ 

and  an  eighth  anal  appendage  ;  legs  s  ender  ;  anter
ior  t^^^twice 

as  long,  and  posterior  three  times  as  long  
as  the  tars  wh^ch  are 

three-jointed  ;  proboscis  flexed  into  a  groove
  beneath  the  head 

^^j/^e^SV^^ies.  —  Clinocoris  ledularnis  Linnaeus.  The  species 
known  at  present  are  : — 

1.  Clinocoris  ledularnis  Linnaeus  1758. 

2.  C.  rotundatus  Signoret  1852. 

3.  C.  ciliatus  Eversmann  1841. 

4.  C.  pipistrelU  Jenyns  1839. 

5.  C.  columbarius  Jenyns  1839. 
6.  C.  inodorus  Duges. 

7.  C.  boueti  Brumpt  1910. 

Only  the  first  three  need  concern  us. 

Clinocoris  lectularius  Linnaeus  1758. 

Synonyms.— C.  lectularius  Merrett  1667,  Acanihia  lectulariu
s 

Fabricius  1794,  Cirmis  lectularius  Linnaus  1758. 

This  is  the  common  bed-bug  found  all  over  the  world,  as  far  as 

is  known,  but  Patton  has  recently  shown  that  other  species  have 

Fig.   273. — Clinocoris  lectu- 
larius L. :  Male  (x  10). 

Fig.  274. — Clinocoris  lectu- 

larius L.:  Female  (x  10).  ■. 

been  mistaken  for  this  insect.  It  was  well  known  to  the  ancient 

peoples  of  Asia  and  to  the  Romans,  who  called  it  Cimex,  but  it  is 
beheved  to  have  only  reached  England  in  1503,  which  is  rather 
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questionable.  Originally  it  was  known  as  the  wall-louse  or  chinch, 

and  the  term  '  bed-bug  '  is  apparently  of  recent  origin.  Both  males 
and  females  suck  blood,  and  are  suspected  of  spreading  Obermeyer's 
relapsing  fever. 

Morphology. — It  is  reddish-brown  in  colour,  with  short,  broad 
head  carrying  two  eyes,  two  antennae  composed  of  four  seg- 

ments, of  which  the  first  and  second  are  stout,  and  the  third 

and  fourth  slender.  The  mouth  consists  of  a  proboscis,  which  is 

composed  of  an  upper  part — the  labrum — which  is  small,  and  a 
lower  curved  portion.  This  is  large  and  jointed — the  labium — ■ 
inside  which  are  four  stylets,  the  two  outer  being  the  mandibles,  and 
the  two  inner  the  maxillae.  There  are  no  palpi.  The  prothorax  is 
semilunar,  with  two  rovmded  horns.  The  dorsum  is  raised  in  the 

median  line.  The  mesothoraxis  triangular,  with  the  apex  posteriorly. 
The  metathoraxis  covered  dorsally  by  the  elytra,  which  are  two  small 

chitinous  plates  belonging  to  the  mesothorax,  but  consist  of  clavus, 
corium,  empodium,  cuneus,  and  membrane.  The  abdomen,  which 

is  rounded  in  shape,  with  seven  segments  and  an  eighth  anal  appen- 
dage, is  broadest  opposite  the  third  segment.  Posteriori}^  it  is 

covered  with  round  hairs.  Length,  5  to  6  millimetres.  Male 
smaller  than  female,  with  penis  Hexed  into  a  notch  between  seventh 
and  eighth  segments. 

Internal  Anatomy. — The  mouth  leads  into  the  pharynx,  beneath 
which  is  a  syringe  organ  or  salivary  pump,  into  which  the  salivary 

glands  open.  The  pharjmx  leads  via  the  oesophagus  into  a  large 

crop.    There  is  the  usual  mid-gut,  intestine,  and  rectum. 
Life-History. — They  live  in  cracks  in  floors,  walls,  and  furniture 

during  the  day,  and  issue  forth  at  night  to  suck  blood  from  human 

beings.  They  are  capable  of  emigration  from  house  to  house. 

The  female  lays  some  fifty  eggs  three  or  four  times  a  year.  Com- 
plete development  is  said  to  require  eleven  weeks,  but  may  be 

completed  in  as  short  a  time  as  seven  weeks. 

The  eggs,  which  are  oval,  i-i2  miUimetres  in  length,  and  white  in 

colour,  take  about  seven  to  ten  days  to  hatch.  The  larva  grows 

slowly,  moulting  about  five  times,  at  intervals  of  about  eight  days, 

after  which  the  wing-pad  appears,  showing  that  the  adult  stage 
is  reached.    They  feed  only  upon  blood. 

Bionomics — Bite. — In  biting,  they  extend  the  proboscis,  and  feel 

about,  testing  the  skin  with  the  dehcate  hairs,  then  pierce  it  by 

the  stylets,  and  inject  sahva  by  the  syringe,  causing  congestion  of 

the  area,  when  the  blood  runs  up  the  grooves  in  the  stylets  by 

capillary  attraction  into  the  pharynx. 

Smell. — The  pecuUar  odour  is  due  to  the  secretion  of  sac-hke 

glands  situated  at  the  base  of  the  abdomen,  and  opening  on  each 

side  of  the  metastemum.  The  secretion  is  a  clear,  oily,  volatile 

hquid,  which  is  supposed  to  be  protective  in  function. 

Pathogenicity.— It  is  quite  possible  that  they  spread  SpiroscJiau- 

dinnia  recurrentis,  the  cause  of  Obermeyer's  relapsing  fever.  The 
effects  of  their  venom  have  already  been  described. 
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Prophylaxis.— Bugs  are  by  no  means  without  their 
 enemies,  of 

whicli  the  most  marked  is  the  common  red  house-ant  [Mo
nomonum 

■bharaonis),  while  another  enemy  is  the  common  cockroach  ;  _  but,
 

despite  these  foes,  bugs  are  extremely  common  m  tropical 
 hospitals. 

The  first  step  in  prophylaxis,  is  of  course,  strict  cleanhness, 
 and  the 

use  of  painted  iron  bedsteads  which  can  be  easily  taken  to  pieces
 

and  washed.  Another  good  means  is  to  make  use  of  mattres
ses 

and  pillows  covered  with  Willesden  canvas,  which  can  easily  be 

washed.  The  mattress  should  be  in  sections,  and  not  all  in  one 

piece,  as  otherwise  it  is  difficult  to  manipulate.  The  most  useful 

substances  for  kiUing  bugs  are  acetic  acid,  camphor,  and  carbolic 

acid.  Acetic  acid  poured  into  the  joints  of  a  bedstead  is  said  to  kill 

the  bugs  rapidly.  Kerosene  is  often  used,  but  does  not  appear  to 

be  very  effective.  Apart  from  bedsteads,  the  whole  room  may  be 

infected,  in  which  case  fumigation  with  sulphur  is  quite  the  best 

remedy,  4  ounces  being  burnt  for  each  1,000  cubic  feet  of  space, 

and  the  room  left  closed  for  four  or  five  hours,  in  order  that  the  gas 

may  act  thoroughly. 

Clinocoris  rotundatus  Signoret  1852. 

Synonyms. — Cimex  rotundatus  Signoret  1852,  Cimex  macro- 

cephalus  Fieber  1861.    This  is  the  Indian  bed-bug,  which  is 

Fig.  275.— Clinocoris  rotun-  Fig.  276.— Clinocoris; rotun- 
datus SiG.:   Male  (x  10).  datus  Sig.  :  Female  (x  10). 

found  in  India,  Ceylon,  Burma,  Assam,  and  Malaya  in  Asia, 
and  also  in  Sierra  Leone,  Mauritius,  Reunion,  St.  Vincent,  and Porto  Rico. 
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Morphology. — C.  rotundalus  differs  from  C.  leciularius  by  being 
darker  in  colour,  with  a  shorter,  narrower  head,  with  a  prothorax 
with  rounded  borders,  and  with  a  longer,  narrower  abdomen. 

Pathogenicity. — ^According  to  Patton  it  spreads  Leishmania 
donovani,  the  parasite  of  kala-azar  or  tropical  febrile  splenomegaly. 

Clinocoris  ciliatus  Eversmann  1841. 

Synonym. — Cimex  ciliatus  Eversmann  1841. 
This  bug  is  found  in  Kasan,  in  Russia.    It  requires  reinvestiga- 

tion. 

Morphology. — It  is  smaller  than  C.  leciularius,  yellowish-red  in 
colour,  and  thickly  covered  with  hairs.    Length,  3-3  miUimetres. 

Pathogenicity. — ^Not  known. 

CEciacus  Stal  1873. 

Clinocoridce  with  the  anterior  margin  of  the  thorax  slightly  ex- 
cavated, and  with  only  slightly  projecting  lateral  angles. 

Type  Species. — (Eciacus  hirudinis  Jenyns  1839. 

Loxaspis  Rothschild  1912. 

Clinocorides  with  anterior  margin  of  thorax  very  narrow,  scutellum  trans- 
versely oblong,  with  posterior  margin  produced  centrally  into  a  point. 

Type  Species. — L.  mirandus  Rothschild,  found  on  a  bat  in  Uganda. 

Family  Anthocorid^. 

Gymnocerata  with  embolium,  membrane  with  one  to  four  nerves,  which 
arise  at  the  tip  and  along  the  side  of  a  triangular  basal  cell.  Antennae  cylin- 
drical. 

Genera. — Anthocoris  Fallen  1829  and  Lyctocoris  Hahn  1835. 

Anthocoris  Fallen  1829. 

Two  species  of  importance — A.  kingi  Brumpt  1910  in  the  Egyptian  Sudan, 
and  A.  congolensis  Brumpt  1910  in  the  Belgian  Congo. 

Lyctocoris  Hahn  1835. 

Lyctocoris  campesiris  Fabricius  is  said  to  attack  man. 

Family  Reduviid.<e. 

Gymnocerata  with  long,  narrow  heads  and  distinct  neck.  Eyes 

large  and  prominent ;  proboscis  short,  thick,  and  curved  ;  antennas 

long,  slender  at  the  tip  ;  legs  long  ;  elytra  with  three  divisions  when 

present ;  tarsus  three-jointed. 
The  genera  which  will  be  noted  here  are  :  Reduvius,  Conorhinus, 

Lamus,  Reduviolus,  Rasahtcs,  Melanolestes,  but  Harpactor,  Eulyes, 

Arilus,  Prionotus  also  bite  man  and  animals. 

In  addition,  it  may  be  mentioned  that  Wellman  found  Phonergaies  bi- 

coloripes  Stal,  which  is  locally  known  as  '  ochindundu,'  in  the  act  of  sucking 
the  juices  of  Ornithodoros  moubata.  It  is  well  known  that  the  Reduviidae 

attack  other  insects  and  ticks.  He  also  mentions  that  the  same  insect  pro- 

duces a  more  painful  effect  upon  man  than  the  bite  of  the  tick  0.  moithata. 
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Reduvius  Fabricius  1803. 

Bodv  moderately  elongato,  head  oblong,  ante-ocular  portion  of  head  larger 

than  post-ocular  portion  ;  eyes  large,  completely  extending  across  the  
lateral 

parts  of  the  head  ;  rostrum  with  second  joint  much  larger  than  hrst ;  pro- 
notum  transversely  constricted  before  the  middle  anterior  lobe  with  a  strong 

central  sulcus  or  fissure,  wliich  is  broadly  extended  to  the  disc  of  the  posterior 

I  be.  Anterior  much  shorter  than  posterior  lobe.  Scutellum  with  apical 

spines  ;  legs  moderately  long  and  slender  ;  anterior  femora  normal ;  anterior 
•  tibite  furrowed. 

Reduvius  personatus  Linnseus  1758. 

This  is  the  wheel  or  masked  bug  found  in  Europe  and  the  United  States 

and  celebrated  for  the  severity  of  its  bite  ;  for  it  causes  pain,  swelling,  and 
irri.tation  in  the  affected  area  which  may  last  as  long  as  a  week. 

Conorhinus  Laporte  1832. 

ReduviidcB  with  head  long,  porrect,  and  more  or  less  distinctly  im- 
pressed behind  eyes  ;  rostrum  with  first  joint  very  much  shorter 

than  second ;  antennse  inserted  on  the  sides  of  the  head 
about  midway  between  eyes 
and  apex ;  ocelli  placed 
very  far  apart ;  presternum 
broadly  sulcated  ;  abdomen 
frequently  with  the  disc 
flattened ;  posterior  tibiae 
longer  than  the  femora. 

The  species  of  Conorhinus 
are  mostly  found  in  South 
America,  and  live  on  the 
blood  of  mammals  and  of 

insects,  including  bed-bugs. 
Some  of  the  more  impor- 

tant are  : — C.  sangtiisugus , 
C.  rubrofasciatus  de  Geer, 

C.  renggeri  Herrich-Schaffer, 
C.  nigrovarius,  C.  proir actus 
and  C.  variegatus. 

Conorhinus  sanguisugus 
Leconte  1855. 

This  is  the  blood-sucking  cone- 
nose  of  America,   which  feeds 
upon  the  blood  of  insects,  including  bed-bugs,  and  of  mammals,  including  man. 
The  bite  is  very  severe,  and  causes  much  swelling  and  irritation.  It  is  a 
night-flier,  and  has  an  odour  like  that  produced  by  bugs. 

Morphology. — It  is  a  large  dark  brown  insect,  with  pink  markings  and  a 
flattened  body  and  very  narrow  pointed  head,  with  a  strong,  thick,  long proboscis.    The  thorax  is  provided  with  wings. 

Life-History. — ^The  eggs  when  first  laid  are  white,  but  later  change  to  yellow, and  finally  to  pink.  The  larva  hatches  in  about  twenty  days,  and  is  very 
active.  It  moults  twice  and  becomes  the  pupa,  which  also  moults  twice,  the 
last  stage  showing  wing  pads.    The  pupa  is  also  active. 

41 

Fig.  277. — Conorhinus  sanguisugus  Le- 
conte 1855:  Female  (x  2). 
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Habits. — In  addition  to  feeding  upon  blood,  these  insects  may  suck  the 
juices  of  decomposing  llesli. 

Pathogenicity. — Its  bite  at  times  is  followed  by  severe  general  symptoms, 
such  as  swelling  in  different  parts  of  the  body,  nausea,  etc.,  as  well  as  local  pain 

Remedy. — Sweet  oil  is  advised  as  a  remedy  for  the  local  pain. 

Conorhinus  ruhrofasciaius  de  Geer  ;  this  is  the  Malay  bug,  found  in  Africa, 
Sierra  Leone  and  Madagascar,  in  Asia,  Ceylon,  India,  Malaya,  China,  and 
the  Phihppine  Islands.  It  is  said  to  produce  a  very  severe  bite.  Conorhinus 
renggeri  Herrich-Schaffer  ;  this  is  the  black  bug  of  the  Pampas.  Conorhinus 

nigrovarius  ;  tliis  is  the  '  bichugue  '  of  South  America,  and  bites  severely. 
Conorhinus  proiracius  ;  tliis  is  the  big  bed-bug  of  Utah. 

Lamus  Stal  1859. 

ReduviidcB  with  the  head  much  shorter  than  the  thorax,  with  a 

conical  preocular  portion,  with  the  basal  segment  of  the  rostrum 

Fig.  278.— Lamus  megistus  Burmeister  :  Female  
(x  2). 

longer  than  the  apical.    Antennae,  whi
ch  are  inserted  a  little  in 

front  of  the  eyes,  are  more  than  twice  
as  long  as  the  head  ocelli 

present     Scutellum  unarmed  ;  legs  rath
er  slender  ,  anterior  femora 

sHghtly  thinner  than  the  posterior,  and
  armed  with  spines. 

Lamus  megistus  Burmeister. 

Synonym— Conorhinus  megistm  Bu
rmeister 

Chagas  has  demonstrated  that  Lam
us  megtsius  is  the  camei  of 

TrypalTsoma  cruzi.    This  Reduvid
  attacks  men  and  animals,  and, 
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owing  to  its  habit  of  biting  the  face,  is  cal
led  '  Barbeiro  '  by  the 

indigenous  population.  ,  ,    1    •       x  -+1, 

Morphology:-!,  megistus  Burm.  is  a  large 
 b  ack  msect  with 

numerous  regularly  arranged  red  markings  and  d
it  ers  from  C  rubro- 

fasciatus  de  Geer,  which  is  closely  aUied  to  it,  by 
 the  fact  that 

C  mbrofasciatus  is  of  a  dull  dark  brown  colour  with
  markings  on 

tlie  pronotum,  and  with  dusky  yellow  or  bnck-re
d  elytra  and 

connexivum.  r  o  a       •  t 

Pathogenicity— It  is  the  cause  of  South  American
  Trypano- 

somiasis. 

Reduviolus  Kirby  1837. 

Reduviolus  subcoleoptraius  Kirby  1837  has  once  been  recorded  as  a  human 
blood-sucker  in  the  United  States. 

Rasahus  Amyot  and  Serville  1843. 

Rasahus  biguttatus  Say  1831  is  found  in  the  houses  in  Cuba,  Panama,  and 

Para,  where  it  really  seeks  the  bed-bug,  but  bites  man  also. 

Melanolestes  Stal  1866. 

Melanolestes  morio  Erichson  1848.    Found  under  stones  during  the  day  in 

Guiana,  Mexico,  and  the  United  States  of  America.    Bites  man. 

Family  Hydrometrid^. 

The  Hydrometridae,  or  water-bugs,  are  interesting  to  the  student  of  tropical 
medicine,  because  Patton  has  traced  out  the  development  of  a  Crithidia 

resembling  Leishmania  donovani  in  one  of  them,  as  has  been  described  in  the 
chapter  on  Protozoa. 

Family  Aradid^. 

Dysodius  lunatus  Fabricius  is  the  '  Pito  '  bug  of  South  American  houses, 
which  bites  severely. 
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CHAPTER  XXIV 

THE  DIPTERA 

CULICID^  AND  THEIR  ALL
IED  FAMILIES 

Diptera  :  Morphology.  Classification-Cu
licid^- Corethrid^-Cluronomid^ 

—Psychodidse— Simulidse—  References. 

DIPTERA. 

Hexapoda  with  two  well  -  developed  transp
arent  wings  and  two 

mdimentary  wings  in  the  form  of  halte
res.  ̂ ^^^h  parts  well 

developed,  adapted  for  piercing  and  suck
ing  or  for  suction.  Meso- 

notum  forms  by  far  the  larger  portion  of  the  t
horax.  Metamorphosis 

The  Diptera  are  by  far  the  most  important  order 
 of  the  Hexapoda 

as  regards  tropical  medicine,  for  they  inclu
de  the  blood-suckmg 

flies  which  are  capable  of  carrying  disease  ;  also  c
ertain  flies  which 

cause  disease  by  depositing  their  eggs  in  cavities 
 or  on  the  surface 

of  the  body,  with  the  result  that  the  larvae  enter 
 the  nose,  and 

cause  disease  by  gnawing  away  mucous  membrane, 
 cartilage,  and 

even  bone,  or  the  alimentary  canal,  in  which  they  may
  cause 

serious  symptoms.  Apart  from  these,  it  must  be  re
membered  that 

flies,  particularly  the  common  house-fly,  may  mechanica
lly,  either 

externally  or  by  its  alimentary  canal,  carry  and  deposit  germs  on
 

food,  by  which  means  human  beings  become  infected  with 
 disease. 

Morphology —The  most  important  points  in  the  morphology  of  the  Diptera in  general  may  be  briefly  mentioned.  . 

Head -  The  head  in  certain  famiUes  shows  an  anterior  depressed  area, 

the  lunula,  bounded  by  an  arched  suture,  which  passes  over  the  base  of  the 

antenna;.  This  is  the  invaginated  'ptilinum,'  or  vesicle,  by  which  the  imago 

breaks  its  way  out  of  the-pupa.  With  regard  to  the  antenna,  it  is  of  great  im- 
portance whether  it  is  many-  or  few-jointed.  In  the  latter  case  it  often 

carries  an  arista  on  the  third  joint,  which  may  be  looked  upon  as  represent- 
ing the  remainder  of  the  larger  antennae  of  other  species. 

The  mouth  parts,  though  composed  of  the  typical  labrum,  epipharynx, 

maxillae,  mandibles,  hypopharynx,  and  labium,  will  be  found  to  be  very 
different  in  the  various  species  of  biting  flies.  More  especially  are  the  labial 

palps  altered  in  Glossina  and  Ftonioxys.  becoming  armed  with  teeth  and 

645 
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Se  WoocL  "'""^''"^  "^^""^^  ̂•'^  necessary  for  the  sucking  of 
Thorax.— In  many  cases  the  thorax  is  largely  composed  of  mesothorax f  ^'^^"S  much  reduced!    Thi  wings  are  of  impor- 

tance.   Some  genera  possess  a  prolongation  backwards,  called  the  squarna which  conceals  the  halter.    The  venation  of  the  wing  has  a  peculiar  noS clature,  which  will  be  more  fully  explained  under  the  heading  Culicid,rbut which  may  here  be  compared  with  the  typical  arrangement  of  Comstock  and 

Mnwntl"^'  ̂ '^''"^      ̂ ^1'''  ̂ ^'y  ̂ y  the  for'm  of  coalescence  tlleJ inward,  which  means  that  two  veins  have  coalesced  from  the  tip  towards the  base  of  the  wmg,  ^ 

Typical  Names.  Dipteral  Names. 
Costa   Costa. 
Subcosta         . .        . .        . .  Subcosta. 
Radius  I    First  Longitudinal. 
Radius  2  \  ̂    .       ,  . 
Radius  3  J^-oalesced  .  .        .  .  Second  Longitudinal. 
Radius  4  I  „    ,       ,  ^,  . 

Radius  5  /Coalesced  .  .        .  .     Third  Longitudinal. Media  i  ̂  

Media  2    I  Coalesced  more  or  )  „  ^ 

Media  3    j      less       . .    -  . .  /  Fourth  Longitudinal. Media  4  j 

Cubitus  1 1  „. .  ,  ̂   . 

Cubitus  2/ Fifth  Longitudinal. 
Anal  I     \  .  -r 

Anal  2     /      ■  ■        ■  ■        •  •     Sixth  Longitudinal. 
Anal  3  . .        . .        . .        . .     Seventh  Longitudinal. 

The  above  table  shows  the  two  ordinary  systems  of  nomenclature  for  the 
wing-veins  of  the  Diptera  at  present  in  use.  The  terms  in  the  right-hand 
column  are  older  than  the  other  series,  and  are  generally  employed  by  English writers.  In  addition  to  the  longitudinal  veins  there  are  several  transverse 
veins,  viz.  : — 

1.  The  Humeral  from  the  Costa  to  Subcosta. 
2.  The  Radio-medial  or  anterior  from  the  Radius  to  the  Media. 
3.  The  distal  Medio-cubital  or  posterior  from  the  Media  to  the  Cubitus. 
4.  The  proximal  Medio-cubital  or  anterior  Basal. 
5.  The  Cubito-anal  or  posterior  Basal. 
The  wing  shows  a  costal  cell,  generally  subdivided  by  the  humeral  vein,  a 

subcostal,  a  marginal,  a  variable  number  of  submarginal,  a  posterior  and  an 
anal  cell.  The  second  anal  vein  is  often  wanting,  and  represented  by  merely 
an  incrassation.  In  addition  there  are  generally  an  anterior  or  radial,  a 
posterior  medial,  and  an  anal  or  cubital  basal  cell.  In  the  Culicidae  the  first 
submarginal  and  the  second  posterior  cells  are  often  called  the  fork  cells.  In 
the  first  posterior  cell  it  is  important  to  note  whether  it  is  closed,  and  does  not 
reach  the  margin  of  the  wing  owing  to  the  junction  of  the  media  with  the 
radius,  or  open,  or  partially  open,  and  does  reach  the  margin  of  the  wing.  A 
discal  cell  in  the  middle  of  the  wing  is  present  in  some  genera.  It  is  bounded 
either  by  the  media  or  by  that  vein  and  the  cubitus. 

The  legs  possess  the  usual  number  of  segments,  but  with  regard  to  the  nomen- 
clature of  these  segments  and  the  confusion  associated  therewith  reference 

should  be  made  to  p.  628.  The  fifth  tarsal  segment  carries  two  claws  and 
usually  two  pulvilli  or  pads,  while  between  them  lies  the  empodium  in  the 
form  of  a  bristle  or  third  pad,  which  may  be  looked  upon  as  a  sixth  tarsal  or 
claw  segment. 

Abdomen. — This  has  usually  nine  segments,  which  may  be  reduced  by  the 
fusion  of  segments,  especially  in  connection  with  the  male  and  female  genera- 

tive organs.  The  genitalia,  especially  the  male,  are  of  importance  in  classifica- 
tion, and  will  be  mentioned  in  detail  under  the  heading  Culicidae. 
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and  date  of  capture,  and  notes  of  interest  forward
ed  at  the  same  time. 

Classification.— The  Diptera  may  be  classified
  asfoUows,  according 

to  the  characters  of  the  pupa,  larva,  and  ante
nnse  :— 

SUBORDER  I.  ORTHORRHAPHA. 

Diptera  without  lunula  or  ptiUnum.  Larva  with
  a  distinct  head. 

Pupa  obtectate.    Imago  escapes  by  T-shaped  opemng. 

Section  i.  Nematocera.-Orthorrhapha  
with  antennae  com- 

posed of  more  than  six  joints,  with  the  jomts,  except  the  first  two
. 

similar  ;  without  arista.    Palpi  four-  or  five-jomted. 

Families— Culicida:,Corethn  dte.Chironomidse.Psycho-
 

didse,  Simuhidse,  Blepharoceridee,  etc. 

Section  2.  Brachycera.—Orthorrhapha  with  a
ntennee  in  which 

the  joints  differ  from  one  another,  with  or  without  arista,  whi
ch, 

when  present,  is  usually  terminal. 
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Tribe  i  Brachycera  Homceodactyla.  —  Orthorrhapha brachycera  with  three  well- developed  pulvilli  Larva with  a  projecting  posterior  stigma. 
Families— Tabanidse,  Leptid^. 

Tribe  2  Brachycera  Heterodactyla.  —  Orthorrhapha brachycera  with  two  or  three  pulvilli.  In  the  last  case 
the  middle  is  different  from  the  two  pulvilli  Some 
species  without  pulvilli.  Posterior  stigma  of  the  larva m  front  of  the  body-end. 

Families.— Asihdse,  Empida. 

SUBORDER  II.  CYCLORRHAPHA. 

Diptera  with  a  lunula  and  usually  a  ptihnum.    Antenna  with 
always  three  joints  and  an  arista.    Palpi  one-jointed.  Mandibles 
absent.    Maxillae  rudimentary.    Discoidal  cell  bounded  by  the media  and  cubitus.    Abdomen  with  seven  segments  at  the  most often  with  less. 

Section  i.  Aschiza.— Cyclorrhapha  with  a  clearly  defined 
lunula,  but  a  rudimentary  ptilinum.    Arista  poorly  developed. 

Families. — ^Not  of  interest  in  tropical  medicine. 
Section  2.  Schizophora.— Cyclorrhapha  with  lunula ;  at  times 

absent,  but  the  arChed  suture  over  the  antenna  is  well  defined. 
Ptilmum  usually  well  developed.  Antenuce  he  in  separated  hollows. Arista  well  developed. 

Tribes. — Muscidae  acalyptrataj  and  Muscidae  calyptrat^e. 

SUBORDER  III.  PUPIPARA. 

Diptera  with  well-developed  rudimentary  or  no  wings  ;  parasitic 
on  vertebrates.  The  fully-developed  larva?  are  passed  directly  from 
the  body  of  the  imago  without  a  free-hving  egg  stage. 

SUBORDER  ORTHORRHAPHA. 

SECTION  NEMATOCERA. 

Family  CuLiciDyE. 

Orihorrhapha  nematocera  with  a  long  piercing  proboscis,  and  a 
body  more  or  less  clothed  with  scales  and  hairs.  Antennae  with 

whorls  of  hairs  or  plumes,  which  may  be  dense  and  long  in  the  male, 
though  scanty  in  the  female.  Wings  with  six  to  seven  longitudinal 
veins,  with  scales  and  two  distinct  fork  cells.  The  costa  passes 
all  round  the  wing,  and  carries  scales,  which  form  a  fringe.  Meta- 

morphosis complete. 

The  Culicidse  include  the  flies  which  we  call  mosquitoes,  a  word 
which  is  derived  from  the  Spanish,  meaning  little  flies,  and  are  the 
same  as  gallinippers  in  America.  The  genus  Culex  was  formed  by 

Linnaeus  in  1790  for  the  gnat  Culex  pifiens :  the  genus  Anopheles 
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from  a  Greek  word  meaning  harmful,  by  Meigen  ui  1818  
;  the  genus 

Stcomyia  by  Theobald  in  1901.  A  great  many  ot
her  genera  have 

alsS  been  described,  but  are  not  so  important  in  tropi
cal  mcdicme 

Abd.  < 

Pr. 

Fig.  279. — Diagram  of  a  Mosquito,  after  Theobald,  from 
'  The  Culicid^  of  the  World.' 

proboscis;  P.,  palp;  An.,  antenna;  E.,  eye;  Oc,  occiput;  Pro.. 
prothorax  ;  Mes.,  mesothorax  ;  Scu.,  scutellum,  behind  which  is  seen  [Met.) 
the  shield-Uke  post-scutellum  ;  H.,  halter;  Abd.,  abdomen;  Ovp.,  ovi- 

positor ;  Wi.,  wing  ;  Fe.,  femur  ;  Ti.,  tibia  ;  Mi.,  metatarsus  ;  Ts.,  tarsus — 
the  line  indicating  the  tarsus  is  made  to  include  the  metatarsus,  which  is 
sometimes  regarded  as  the  first  tarsal  joint. 

as  these  three.  Among  the  early  workers  in  this  field  of  research 
special  prominence  must  be  given  to  the  names  of  Arribalzaga  and Ficalbi. 
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Fig.  280.— Transverse  Section 
OF  the  Proboscis  of  Ano- 

pheles maculipennis  Meigen. 

(After  Nuttall  and  Shipley,  from 
the  Jou  fval  of  Hygiene.) 

I,  Labium  ;  2,  maxilla  ;  3, 
hypopharynx,  with  salivary  duct ; 
4,  mandible  ;  5,  labrum  epi- 

pharynx  with  "the  figure  (5) 
placed  in  the  blood-tube. 

In  our  description  of  the  classification  of  the  Culicidai  we  have 
followed  Theobald,  but  a  simpler  system  is  urgently  required  and 

may  be  evolved  during  the  next  few 
years,  as  there  are.  already  .signs  that 

such  a  system  may  be  possible. 
Careful  dissections  of  Anopheles 

have  been  made  by  Nuttall  and 

Shipley,  and  of  Culex  by  Chris- 
tophers, while  the  larva  and  pupa  of 

Anopheles  have  been  studied  in  detail 

by  Imms. 
As  the  Anopheles  is,  without  doubt, 

of  the  greatest  importance  to  medical 
men,  its  anatomy  will  be  described. 

Morphology.  —  Anopheles  maculipennis 
Meigen  has  been  studied  by  Nuttall  and 
Shipley,  whose  account  is  followed  in  the 
description  given  below. 

The  body  of  a  mosquito  is  divided  into 
[a)  head,  (b)  thorax,  (c)  abdomen. 

(a)  Head. — The  most  conspicuous  objects 
on  the  head  are  the  two  large  reniform, 
often  brilliantly  coloured  eyes,  which  lie 

on  a  piece  of  exoskeleton,  called  the  '  epi- 
cranium,'  which  covers  the  whole  head,  except  in  the  ventral  median  line, 
where  the  gula  can  be  seen.  Dorsally  the  eyes  nearly  meet,  being  separated 

by  a  space  called  the  '  vertex,'  in  front  of  which  is  the  frons,  which  carries  a 
pair  of  antennse,  different  in  male 
and  female.  The  male  antenna 
has  sixteen  segments,  of  which 
the  first  segment  is  very  .small  ; 
the  second  is  globular,  and  con- 

tains an  auditory  organ ;  the  third 
is  long,  and  the  fourth  to  the 
fifteenth  carry  twenty -five  to 
thirty  hairs  in  whorls  at  the 
proximal  end  of  each  segment. 
The  sixteenth  segment  is  about 
half  as  long  as  the  penultimate 
So  dense  are  the  whorls  of  verti- 
cillate  hairs  in  the  male  that  the 

term  '  plumose '  is  applied  to  the 
whole  antenna.  The  base  of  the 
sixteenth  segment  carries  six  hairs, 
and  the  tip  is  rounded.  The 
female  antenna  consists  of  fifteen 
segments.  The  first  is  very  small, 
merely  a  ring  of  chitin  ;  the  .second 
is  deeply  hollowed  for  the  third 

segment,  which  is  the  longest. 
The  proximal  ends  of  the  fourth 
to  the  fifteenth  carry  six  large  hairs . 
The  tip  of  the  fifteenth  segment 
bears  fine  hairs.  These  few  hairs 

produce  quite  a  different  appearance  in  the  antenna;,  which  are  called  
pilose. 

In  front  of  the  frons  a  sclerite  called  the  '  clypeus,'  belonging  to  t
he  exo- 

skeleton of  the  head,  projects  fomards,  under  cover  of  which  the  mou
in 

appendages  appear  as  a  median  proboscis  and  two  lateral  
palpi. 

Fig.  281. — Distal  End  of  the  Proboscis 
of  Anopheles  maculipennis  Meigen. 

I,  Labium  ;  2,  labella;  ;  3.  labrum-ei)i- 
pharynx;  4,  maxilla;;  5,  mandibles;  6, 

skin  line.  (The  labella;  should  be  diver- 
gent to  the  plane  of  the  paper.) 





PLATE  II. 

ANOPHELES  MACULIPENNIS  MEIGEN. 
Male. 

UeoVateratoaASona.L'ili-Eain  To  JoCC  Plate  III. 
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These  mouth  parts  are  made  up  of  the  following  {vide  Fig  31): 

1.  Labrum,  or  upper  lip,  with  which  is  combined  the  epipharynx
  to  form 

the  labrum-epipharynx. 
2.  The  mandibles.  ,  .  , 

3.  The  first  pair  of  maxillae,  to  which  the  palpi  belong. 

s'.  The  So°nd  p^Ik'^of  maxillsi.  which  have  united  together  to  form  the lower  lip  or  labium.  ,     ,      ,       ,  . 

The  labrum-epipharynx  commences  at  the  head  end  as  two  separat
e 

cbitinous  structures  :  the  more  dorsal,  continuous  with  the  clypeus,  is  the 

labrum  and  the  more  ventral,  continuous  with  the  cliitinous  lining  ot  the 

mouth  'cavity,  is  the  epipharynx  ;  the  part  in  the  proboscis  forms  a  deep groove,  open  ventrally.  In  the 
temale  its  free  end  is  sharp  and 

pointed  ;  in  the  male  it  is  trun- cated. 
The  mandibles  are  absent  in 

the  males,  while  in  the  female 
they  appear  as  yellow  delicate 
chitinous  blades,  the  base  of 
which  is  attached  to  the  sides  of 
the  labrum,  and  the  apex  is 
knife  -  shaped,  with  its  edge 
serrated  by  thirty-one  fine  teeth 
{vide  Fig.  32). 

The  first  maxillae  are  chitin- 
ous rods  attached  posteriorly 

to  the  side  of  the  base  of  the 
labium,  which  is  here  swollen, 
and  carries  on  its  outer  angle 
the  palp.  It  is  continuous 
posteriorly  with  a  chitinous  bar, 
which  runs  backwards  into  the 
head,  and  affords  attachment  to 
several  muscles.  The  free  ex- 

tremity of  the  maxilla  has  thir- 
teen teeth  {vide  Fig.  33). 

The  maxillary  palps  project 
on  either  side  of,  and  dorsal  to, 
the  proboscis.  They  are  five- 
jointed  and  covered  with  scales. 
In  the  male  the  distal  end  of  the  third  segment  is  broadened,  and  the  whole 
fourth  and  fifth  segments  are  broad  and  flat,  giving  a  spatulate  appearance 
to  the  tip.  The  length  of  these  palpi  varies  in  the  different  genera  of  the 
Culicidse,  as  will  be  mentioned  under  the  heading  of  Classification. 

The  hypopharynx  takes  its  origin  just  above  the  base  of  the  labium  in  a 
soHd  mass  of  chitin,  which  is  pierced  by  the  salivary  duct,  which  is  a  canal  35 
to  36  M  in  diameter.    In  the  male  the  hypopharynx  is  fused  with  the  labium. 

The  second  maxillae  are  united  together  to  form  a  lower  lip,  or  labium, 
which  is  curved  dorsallyso  as  to  form  a  deep  groove,  in  which  the  first  maxillae 
He  ventrally  and  laterally,  with  the  hypopharynx  situated  dorsally  and 
mesially,  and  the  labrum-epipharynx  dorsally  with  the  mandibles  on  either 
side.  The  distal  end  carries  two  short  segments  called  'labellas,'  which  are 
movable  on  hinge-joints.  Between  these  labella;  there  is  a  projection  of 
the  labium  connected  with  them  by  a  thin  membrane— Dutton's  membrane 
—which  is  .stretched  during  the  act  of  biting.  Through  this  membrane filarial  embryos  escape  from  the  interior  of  the  labium  The  labium  itself 
is  composed  of  a  double  cuticular  wall  carrying  scales  on  its  exterior,  and 
enclosmg  internally  a  cavity  containing  muscles,  etc.,  among  which  the 
filarial  embryos] can  lie.  There  are,  therefore,  two  tubes  in  the  proboscis  : 
the  first,  large,  formed  by  the  labrum-epipharynx  and  the  hypopharynx,  is 

Fig.  282. — The  Occiput  and  Scutellum 
OF  AN   AnOPHELINE    MoSQUITO   TO  SHOW 
THE  Scale  Characters. 

At  the  side  is  seen  the  lateral  aspect  of 
the  vertical  scales. 

(After  Theobald,  from  '  The  Culicidae  of 
the  World.') 
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the  blood-tube,  up  which  the  blood  is  sucked  into  the  pharynx  •  while  the other,  small,  lying  m  the  hypopharynx,  is  the  salivary  duct.  The  first  is afferent,  the  second  efferent. 

Behind  the  eyes  there  is  an  area  of  the  head  called  the  '  occiput  '  which 
carries  different  kinds  of  scales  in  different  genera,  as  is  seen  by  the  following diagram  (Fig.  283).  These  scales  may  be  differentiated  into  narrow  curved 
scales,  upright  forked  scales,  and  flat  scales,  the  presence  and  character  of  which 
have  been  made  the  means  of  classification.  The  upright  forked  and  the  curved 
scales  occupy  the  middle  area  of  the  occiput,  and  alone  are  met  with  in  this 
species  ;  but  quite  different  arrangements  are  met  with  in  other  genera.  The 
extreme  posterior  area  of  the  head  is  the  nape.    Below  the  eye  laterally  is  the 

f       9     h         i        j  h 

Fig.  283. — Various  Forms  of  Scales  found  on  Different  Parts  of  a 
Mosquito. 

{After  Theobald,  from  '  The  Culicidse  of  the  World.') 
a,  Flat  scale  from  abdomen ;  h,  broad  wing  scale  ;  c,  another  broad  wing 

scale  ;  d,  curved  hair-like  scale  ;  e,  narrow  curved  scale  ;  /,  flat  spindle-shaped 
scale ;  g,  small  form  oi  f;  h  and  i,  upright  forked  scales ;  /,  twisted  upright 
scale  ;  k,  inflated  scale. 

area  of  the  head  called  the  '  gena.'  At  the  back  of  the  head  is  the  occipital 
foramen,  through  which  the  soft  structures  pass  to  the  neck. 

Neck. — The  neck  is  the  soft  connection  of  the  head  with  the  thorax.  It  is 
strengthened  with  chitinous  rods. 

Thorax. — The  thorax  shows  the  usual  three  divisions  into  pro-,  meso-,  and 
meta-thorax,  but  of  these  the  mesothorax  is  much  the  largest,  and  is  often  called 
'  the  thorax  '  ;  in  fact,  the  pro-  and  meta-thorax  are  hard  to  see.  It  will  be 
remembered  that  a  typical  thoracic  segment  should  show  dorsally  a  notum, 

composed  of  pra^scutum,  scutum,  scutellum,  and  post-scutellum  ;  ventrally 
a  sternum,  and  laterally  a  pleuron,  consisting  of  episternum  and  epimerum. 

On  the  posterior  portion  of  each  side  of  the  neck  may  be  seen  a  small  sausage- 
shaped  sclerite,  called  the  patagium,  in  front  of  which  is  the  neck  sclerite, 

while  posteriorly  there  is  another  sclerite  reacliing  as  far  as  the  first  thoracic 
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Ssed  together,  behind  which  is  a  trilobed  area,  the 
 '  scutellum.'  Behind  th^, 

S  is'a  shield-shaped  area,  looked  upon  by  some  obse
rvers  as  a  metanotum, 

hnt  more  probably  representing  the  post-scute
llum  of  the  mesothorax. 

??terX  beSd  the  first  spiracle  lies  the  episte
rnum  of  the  mesothorax 

Slow  and  bSd  which  is  the  mesosternum,  wedged
  in  between  the  second 

and  third  legs  on  each  side.    The  two  mesosterna  are  bo
und  together  by  a 

B^ween  the  post-scutellum  and  the  first  abdominal  segment
  lies  the  minute 

true  metanotum.  The  metasternum  is  easily  seen  betwee
n  the  second  and 

tlih-d  pairs  of  legs,  and  the  episternum  of  that  segment  hes 
 ]ust  dorsal  to 

the  tWrd  coxa,  Ind  contains  the  second  thoracic  spiracle  as  we
ll  as  carrying 

the  halter      The  thorax  is  covered  with  hair-like  curved  sc
ales,  and  its 

TIg.  284.— Lateral  View  of  Anopheles  macu
lipennis  Meigen. 

(After  Nuttall  and  Shipley,  Journal  of  Hygiene.) 

I   Labium;  2,  labrum-epipharynx ;  3.  palp  ;  4,  antenna;  5.  occiput; 

6,  mesothorax  (pr«=scutum  and  scutum);  7.  prothora
x  ;  8  mesosternum 

9   first  thoracic  spiracle  ;  10,  metasternum  ;  11,  secon
d  thoracic  spiracle 

12,  scutellum;  13,  post-scutellum;   14,  wing;   15,  tergum 
 ;   16,  pleural 

membrane;  17,  sternum. 

appendages  are  the  legs  and  wings.  There  are  three  pairs  of  legs,
  one  for 

each  division  of  the  thorax,  which  have  the  usual  number  of  segmen
ts- 

coxa,  trochanter,  femur,  tibia,  metatarsus,  and  tarsus,  the  latter  bein
g  four- 

iointed.  The  last  joint  of  the  tarsus  carries  the  two  claws  or  ungues,  which 

may  be  toothed.  In  the  first  leg  in  the  male  the  claw  is  single,  and  the  first 

terminal  tarsal  segment  is  hollowed  out.  In  the  female  all  the  legs  terminate 

in  a  double  hook,  and  the  first  tarsal  segment  is  not  hollow.  The  empodiuni. 

a  median  process  projecting  between  the  ungues,  is  in  Anopheles  maculipennis 
reduced  to  a  tuft  of  hairs.  The  arrangements  of  the  ungues,  however,  vary 
very  much  in  different  genera  and  species. 

The  wings  arise  by  their  bases  from  the  side  of  the  mesothorax,  between 

the  scutum  and  the  episternum.  The  anterior  border  of  the  wing  is  straight 

and  thick,  while  the  posterior  is  curved,  and  near  the  base  is  folded  or  indented 

twice  to  form  squama  and  alula.  The  area  of  the  wing,  bounded  by  the 
squama  and  alula,  is  broken  up  by  a  series  of  thickenings  and  ridges  from 

which  the  nerves  take  their  origin.  The  base  of  the  wing  has  a  socket  which 

fits  on  to  a  knob  on  the  episternum.    The  veins  of  the  wings  are  :— 1.  The  Costa. 

2.  The  Subcosta,  which  joins  the  Costa  some  distance  from  the  apex  of  the wing. 

3.  The  Radius  i   [First  Longitudinal). — Runs  from  base  to  apex  of  the 
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4.  The  Radius  2  +  3  {Second  Longitudinal).— Commences  in  the  mirlrli,.  t the  wing,  and  shortly  divides  into  two  branches  (1^^  V-^,V  .n^  °^ 

piece  of  the  wing  called  the  first  submarginl"ceir  '  ^'^^'"^^"K  a 

ofihe'^Ltatri-^n's^r^Si^^^^^^^^         F..«);_Commences  in  the  middle 6.  The  Media  {Fourth  Longitudinal  Few).— Runs  from  the  base  of  fh« 
r/i  r  T/^'l'J'^.^  (^^^^^  ̂   +  ̂)  to  enclose  the  second  po^^rior  ceU 

(clh^lt  r  J'^l^'^'  L^'^S^tudinal  Vein).-Runs  from  the  base  and  forks (Cubitus  1  +  2)  to  enclose  the  third  posterior  cell  ^ 

its  marjln^'*''^  I.o».g»i^^t«a/  F.w)._Runs  a  curved  course  from 

In  some  mosquitoes  there  is  a  second  anal  vein  (seventh  longitudinal  veinl but  more  often  this  is  only  indicated  by  a  fold  or  incrassation.    There  may be  a  vena  spuria  or  marking  between  the  cubitus  and  the  anal  vein.  ̂  
9.  Transverse  or  Cross  Veins. 

iu}  The  Humeral,  between  the  Costa  and  Subcosta. 
{b)  The  Radial,  between  Radius  2  +  3  and  Radius  4+  S  (second  +  third 

longitudinal  veins).  ^  .-r  t  mu 
(c)  The  Radio-medial,  between  the  Radius  and  Media  (third  +  fourth longitudinal  veins).  ■ 
{d)  The  Medio-cubital,  between  the  Media  and  the  Cubitus  (fourth  + nfth  longitudinal  veins). 

These  veins  mark  out  the  following  cells  :  

humerlfte^n  ̂ ^^"^^^"^  ̂ "^^^^         Subcosta,  but  subdivided  by  the 
2.  Subcostal  (Mediastinal)  cell,  between  Subcosta  and  Radius  i 
3.  Marginal  cell,  between  Radius  i  and  Radius  2  +  3 
4.  First  Submarginal  cell,  between  Radius  2+3. 
5.  Second  Submarginal  cell,  between  Radius  2+3  and  Radius  2+  c 6.  First  Posterior  cell,  between  Radius  4+  5  and  Media 7.  Second  Posterior  cell,  between  Media  1  +  2. 
8.  Third  Posterior  cell,  between  Media  and  Cubitus 
9.  Fourth  Posterior  cell,  between  Cubitus  1  +  2. 

10.  Anal  cell,  between  Cubitus  and  Anal  i. 
11.  Axillary  cell,  between  Anal  i  +  2  and  Anal  3,  when  present. 12.  Spurious  cell,  behind  Anal  3,  when  present. 
13  Anterior  Basal  cell,  bounded  anteriorly  by  the  Radius  i,  posteriorly by  the  Media,  and  externally  by  the  Radial  transverse  vein. 
14.  Posterior  Basal  cell,  bounded  anteriorly  by  the  Media,  and  posteriorly by  the  Cubitus,  and  externally  by  the  Medio-cubital  vein. 
The  wing  has  scales  on  all  its  veins,  except  the  cross  and  the  spurious  veins 

which  a- e  arranged  m  two  ways  :  (i)  Two  rows  of  flat  scales  on  each  vein  ' 
(2)  lateral  scales  along  each  vein.  ' 
.  Generally  these  scales  in  the  AnophelinK  are  lanceolate,  or  long  and  narrow but  one  genus,  Cycloleppteron,  has  large  inflated  scales.  It  will  be  found  that 
scales  vary  much  m  the  different  genera  and  species,  the  principal  forms  of 
which  may  be  gathered  from  the  following  :  The  posterior  margin  of  the 
wing  carries  a  fringe  consisting  of  scales  arranged  as  follows  :  (i)  Flat  scales  ; 
(2)  long  lanceolate  scales  ;  (3)  short  lanceolate  scales  alternating  with  the long  lanceolate  scales. 
Abdomen. — There  are  eight  segments  in  the  abdomen,  each  of  which  consists 

of  a  dorsal  plate,  the  tergum,  and  a  ventral  plate,  the  sternum,  joined  together 
by  a  pleural  membrane,  on  which  He  the  abdominal  spiracles,  said  to  number 
six  or  eight  by  different  observers. 

On  the  posterior  end  of  the  terminal  segment  are  the  external  genital 
organs.  In  the  male  these  consist  of  a  pair  of  large  basal  lobes,  each  termin- 

ating in  a  clasp  segment  armed  with  a  claw,  thus  forming  the  clasper.  The 
arrangements  of  the  male  genitalia  vary  so  much  that  they  have  been  used  as 
a  method  of  classification.  Therefore  it  is  necessary  to  explain  in  a  general 
way  the  terms  used  with  regard  to  the  various  parts  which  may  be  found. 
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On  the  ventral  surface  of  the  basal  lobe  is  the  tubercle  or  l
obe,  called  the 

daspette  while  from  their  inner  margin,  near  the  base  a  pai
r  of  claspers 

cS  cd  harpagoncs.  and  more  distally  another  pair  the  har
pes.  project. 

Tust  at  tli^  function  of  the  two  basal  lobes  are  another  pai
r  of  lobes-the 

setaceous  lobes— which  are  believed  to  be  the  rudimentary  nint
h  segment 

The  unci  are  absent  in  the  Anophelina;,  but  present  as  a  pair  of 
 ventral 

processes  in   the  Culicintc.     In  the  female  there   are  the   fla
p-like  ovi- 

^°The^flat  abdominal  scales  of  the  other  Culicidaj  are  absent  in  the  AnopheUnae, except  in  one  genus.  ,     .  ,       ,        ,  r 

Internal  Anatomy.— A  few  pomts  with  regard  to  the  internal  anatomy  ol 
the  mosquito  may  be  mentioned.  .     ,  ̂   n/r  4i, 
Alimentary  Canal.— The  alimentary  canal  consists  of  :  (i)  Mouth  , 

(2)  buccal  cavity  ;  (3)  pharynx,  or  pumping  organ  ;  (4)  oesophagus  and  its
 

pouches  ;  (5)  oesophageal  valve,  or  proventriculus  ;  (6)  mid-gut ;  (7)  ileum  ; 
(8)  colon  ;  (9)  rectum  ;  (10)  anus  {vide  Fig.  285). 

Fig.  285. — ^The  Alimentary  Canal  of  Anopheles  maculipennis 
Meigen. 

(After  Nuttall  and  Shipley,  Journal  of  Hygiene.) 

I,  Mouth  and  buccal  cavity  ;  2,  pharynx  ;  3,  oesophagus  ;  4,  dorsal  and 
ventral  oesophageal  diverticula  ;  5,  proventriculus  ;  6,  salivary  glands  ; 
7,  narrow  portion  of  ventriculus  ;  8,  so-called  stomach  ;  9,  Malpighian  tubules  ; 
10,  intestine  ;  11,  rectum  ;  12,  anus. 

1.  Mouth. — The  mouth  is  the  place  where  the  maxillae,  mandibles,  labrum- 
epipharynx,  hypopharynx,  and  palps  fuse  together. 

2.  Buccal  Cavity. — This  extends  from  the  mouth  to  the  valve  between  it 
and  the  pharynx,  and  is  lined  with  chitin,  and  has  an  upward  and  backward 
direction  until  it  approaches  the  pharynx,  when  it  turns  suddenly  upward. 
There  is  a  portion  of  its  roof  which  possesses  a  thinner  cuticle  than  the  rest 
of  the  buccal  cavity,  and  has  been  called  the  soft  palate.  This  structure 
possesses  two  spines  directed  downward  into  the  lumen  of  the  cavity,  and 
has  attached  to  it  live  pairs  of  palatal  muscles.  It  is  thought  that  as  this 
membrane  is  wrinkled,  and  has  muscles  attached  to  it,  it  may  indicate  that 
it  is  used  for  suctorial  purposes.  Posteriorly  there  is  a  valve  between  the 
buccal  cavity  and  the  pharynx,  lying  on  a  level  just  beloind  the  posterior  end 
of  the  clypeus.  This  prevents  the  return  of  fluids  to  the  mouth  during  pump- 

ing. Annett  and  Button  described  a  compHcated  sense-organ  at  the  junction 
of  the  buccal  cavity  and  the  pharynx,  but  this  has  not  been  confirmed. 

3.  Pharynx. — The  pharynx  extends  from  the  posterior  end  of  the  buccal 
cavity  to  nearly  the  posterior  end  of  the  head,  where  it  ends  in  the  oesophagus. 
It  is  considerably  larger  in  the  female  than  in  the  male,  because  the  former 
sucks  blood,  while  the  latter  does  not.  The  anterior  portion  is  tubular,  and 
passes  through  the  nerve  ring  between  the  supra-  and  infra  -  oesophageal 
ganglia.  The  posterior  portion  is  triangular,  and  has  a  chitinous  wall  arranged 
into  three  plates,  one  dorsal  and  two  latero-ventral. 

Posteriorly,  near  the  oesophagus,  the  triradiate  pharynx  is  surrounded  by 
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a  sphincter  muscle,  and  the  chitin  of  this  portion  is  marked  by  ridges  wliich 
end  m  very  fine  spmes,  making  a  comb-Hke  appearance,  and  possibly  acting as  a  stramer.  Ihe  three  chitinous  plates  have  powerful  muscles  attached  ' 
to  them,  of  which  the  two  posterior  dorsal  dilators  run  from  the  occiput  to the  dorsal  plate  ;  the  two  anterior  dilators  (two  pairs  in  the  female)  taking their  origin  from  the  vertex  are  inserted  also  into  the  dorsal  plate  and  the 
five-paired  latero-ventral  dilators  arising  from  the  lateral  posterior  angle  of the  head  pass  upwards  and  a  little  forwards  to  the  latero-ventral  plates 
When  these  muscles  contract,  the  triradiate  pharynx  becomes  nearly  circular' and  when  they  relax  the  walls  come  together. 

In  this  way  the  pharynx  pumps  the  blood  from  the  victim  up  the  blood tube  in  the  proboscis  into  the  alimentary  canal. 
,  ,4-  (Esophagus. — The  short  oesophagus  runs  from  the  pharynx  to  the  oeso- 

phageal valve.  Anteriorly  it  is  narrow,  but  posteriorly  it  expands  so  much 
that  this  portion  is  sometimes  called  the  crop.  It  is  lined  with  thin  chitin 
and  has  many  bands  of  muscles  attached  to  it.  Its  posterior  end  lies  on  a 
level  with  the  origin  of  the  first  pair  of  legs,  and  at  this  situation  it  gives  og 
three  pouches,  two  dorsal  and  one  ventral.  The  large  ventral  pouch  opens 
into  the  oesophagus  by  a  single  opening  in  the  middle  line,  and  extends  back- 

FiG.  286. — The  Alimentary  Canal  of  Anopheles  maculipennis  in  sitd. 

(After  Nuttall  and  Shipley,  Journal  of  Hygiene.) 

I,  Proboscis  ;  2,  buccal  cavity  ;  3,  pharynx  ;  4,  oesophagus  ;  5,  oesophageal 
pouches  ;  6,  salivary  glands  ;  7,  proventriculus  ;  8  and  9,  mid-gut ;  10,  Mal- 
pighian  tubes;  11,  ileum;  12,  colon;  13,  rectum;  14,  rectal  papiUae ; 
15,  anus. 

wards  under  the  alimentary  canal  to  the  level  of  the  fifth,  sixth,  or  seventh 
abdominal  segment,  when  fully  distended.     In  shape  it  is  fusiform.  The 
.two  small  latero-dorsally  placed  pouches  open  into  the  sides  of  the  oesophagus. 
All  these  sacs  are  lined  with  thin  chitin,  and  have  some  slight  musculature. 

5.  The  (Esophageal  Valve  or  Proventriculus. — The  oesophageal  valve  is  an 
annular  thickening  of  the  intestinal  wall,  due  partly  to  circular  muscles,  wliich 
are  capable  of  closing  the  lumen  of  the  gut  when  they  contract,  and  partly 
to  an  invagination  of  the  more  anterior  portion  of  the  gut  into  the  more 
posterior,  thus  forming  a  valve.  Projecting  from  it  are  six  small  protuber- 

ances, more  marked  in  the  larva  than  in  the  adult  insect.  Christophers 
considers  that  this  portion  of  the  alimentary  canal  is  the  proventriculus  of 
other  insects.    It  is  not  lined  with  chitin. 

6.  Mid-Gut  or  Chylific  Ventricle. — The  mid-gut  is  a  straight  tube  running 
from  the  oesophageal  valve  at  the  level  of  the  first  pair  of  legs  to  the  posterior 
limit  of  the  sixth  abdominal  segment ;  but  this  varies  as  to  whether  it  is  filled 
with  food  or  not.  It  consists  of  two  parts  :  an  anterior  narrow,  and  a  posterior 

more  distended,  often  called  the  '  stomach,'  which  begins  on  a  level  with  the 
second  abdominal  segment,  and  is  the  receptacle  for  the  food.  The  wall  of 
the  stomach  is  composed  of  the  following  layers  : — 

(i)  A  delicate  internal  cuticle. 
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M  \  single  layer  of  large  cylindrical  or  cubical  epithelial  c
ells  with 

large  nuclei ;  their  condition  varies  with  the  state  of  distension  oi  the stomach. 

(S)  An  elastic  basement  membrane. 

4)  Muscular  fibres,  circular  and  longitudinal,  forming  a  loose  network. 

In  this  last  layer  there  are  numerous  air-tubes  or  trachea,  which  proDaDiy 
help  to  keep  the  gut  in  position  in  the  coelom. 

7-10.  Hmd-Gut.—Thm  runs  from  the  end  of  the  mid-gut  to  the  anus,  being 
divided  into  the  following  regions  :  — 

(1)  A  dorsally  bent  portion,  the  ileum,  lined  by  flattened  epithelium. 

(2)  A  ventrally  bent  portion,  the  colon,  lined  by  cubical  epithelium. 

(3)  A  dilated  portion,  the  rectum,  which  has  six  large  ovoid  papdlse. 

The  rectum  narrows  just  before  the  anus,  which  opens  on  the  last  segment 
of  the  body.  .  ,  • 

Malpighian  Tubes.— Then  are  five  Malpighian  tubes  opening  at  the  junction 
of  the  mid-  and  hind-gut. 

Salivary  Glands.— The  salivary  glands  consist  of  two  groups,  each  con- 

taining three  acini,  lying  on  each  side  of  the  body,  in  the  anterior  portion  of 

the  thorax,  close  against  the  prosternum,  and  extending  almost  as  far  back 

as  the  proventriculus.  The  ducts  from  each  of  these  acini  unite  together 

to  form  a  single  duct  on  each  side,  which  passes  forwards  through  the  neck 

into  the  head,  where  it  unites  beneath  the  suboesophageal  ganglion,  with  its 

fellow  of  the  opposite  side,  to  form  a  common  salivary  duct.  This  duct 

passes  forwards  to  end  in  the  salivary  pump,  which  is  continuous  with  the 

salivary  groove  or  canal  of  the  hypopharynx.  The  duct  of  the  salivary- 
gland,  therefore,  is  not  in  any  way  connected  with  the  alimentary  canal. 

These  glands,  which  are  much  larger  in  the  female  than  in  the  male,  are 

composed  of  acini,  surrounded  by  a  basement  membrane  which  is  very 
delicate  and  structureless,  and  upon  which 

rests  a  single  layer  of  epithelial  cells  sur- 
rounding a  central  lumen.  The  whole  acinus 

lies  in  a  cleft  in  the  fat-body. 
Space  does  not  permit  of  descriptions  of 

the  vascular,  nervous,  and  muscular  systems 
being  included. 

Reproductive  Organs. — The  female  repro- 
ductive organs  consist  of  ovaries,  oviducts, 

and  a  common  oviduct,  a  mucous  gland  and 
its  duct,  and  a  spermatheca  and  duct,  while 
the  male  organs  are  testes  and  vasa  defer- 
entia,  which,  after  receiving  the  ducts  of  the 
receptacula  seminis,  run  to  an  ejaculatory 
duct,  which  ends  in  a  short  penis. 

Fig.  287. — Egg  of  Anopheles 
maculipennis. 

(After  Nuttall  and  Shipley.) 

On  the  left  the  egg  is  seen 
from  above,  and  on  the  right 
from  the  side. 

Life-History.  —  A  mosquito  passes 

through  a  compUcated  hfe-cyole,  con- 
sisting of  an  egg,  a  larval,  and  a  pupal 

stage,  the  last-named  giving  rise  to  the 
perfect  insect  or  imago. 

Soon  after  a  feinale  insect  is  hatched 

it  probably  becomes  fertihzed,  though  some  authorities  beUeve  that 

this  does  not  take  place  until  after  the  first  meal  of  blood,  which 
in  any  case  precedes  the  oviposition,  which  takes  place  in  the  early 
morning. 

The  eggs,  which  number  about  one  hundred,  are  laid  upon  the 
surface  of  the  water,  on  which  they  may  be  seen  arranged  in  stars, 
rows,  or  triangles. 

42 
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The  eees  of  A.  macuUpcnnis  ar
e  boat -shaped,  about  0-5 

to  I  milfmetre  in  length,  iith  a 
 fiat  upper  and  convex  lower 

surface,  and  with  one  end 
 somewnat 

broader  than  the  other.  The 
 head  of 

the  larva  will  be  found  at  t
his  broader 

anterior  end.  The  upper  surfac
e  is  gran- 

ular and  reticulated,  while  the  
lower 

is  smooth.  On  each  side  of 
 the  middle 

third  the  chitinous  capsule  is  t
hrown  into 

folds,  called  floats,  while  the  m
argin  pro- 

i  ects  as  a  chitinous  frih. 

The  duration  of  the  egg  stage  h
as  not 

been  well  defined.  Nuttal  and
  Shipley 

give  two  to  three  days  fo
r  Anopheles 

macuUpennis,  but  it  is  probabl
e  that  it  is 

shorter  in  the  tropics.  The  
appearance 

and  grouping  of  the  eggs  are
  quite  different 

in  the  Cuhcin^,  as  will  be
  mentioned 

letter 

The  larva  escaping  from 
 the  blunt 

anterior  end  of  the  egg  by  t
he  shifting 

off  of  a  piece  Hke  a  cap  from
  the  rest  ot 

the  shell  is  seen  to  consist  of 
 head,  neck, 

and  abdomen. 

When  first  hatched  the  head  is  very
  black  but 

latei  on  it  becomes  lighter  in  col
our,  and  shows 

characteristic  markings.  At  the  b
ack  of  the  head 

+here  is  a  little  notch,  and  from  ti
ns  a  V-shapea 

dark  iSe  opens  forwards  formed  ̂ Y^^J^l^^^^ 
bands  of  chitin,  arranged  along  yl^'^f^^^!^  Pf^^^^ 

of  pigment,  which  give  rise  to
  the  characteristic 

ma?^ngs  There  are  two  large  com
pound  eyes. 

behiSd^each  of  which  Ues  a  single  ey
e-spot,  or 

"""tS  antennae  are  conspicuous  rod-like  bodies 

endfng  iS  two  leaf-shaped  appenda
ges,  betvveen 

which  is  a  branched  hair  while  another  ha^^^^^^^ 

specific  importance  arises  from  a  pa
pilla  situate^ 

at  the  junction  of  the  proxima
l  and  middle 

'"^B^ween  the  roots  of  the  antenna  and  pro- 

S-fhXfn^Shcar^^^^^^^^ 

which  are  also  of  specific  i^^le  lil^^el^^^^^^^^^ hairs)  arise  anteriorly  near  the  ̂ ^^^^^^^^ '^^^^^[[i^  clypeus  ;  and  beliind ^ 

?he  m^trparts  consist  of  two  ̂ ^^^^^^^S'^^P'^" 
two  mandibles,  and  on  the  ̂ ef  ra  -e^-^^  un^^^^^  P  .^^^  ̂ ^.^^  p,,. 
conical  chitinous  structure,  and  a  

snout  hki.  p 
jecting  between  the  brushes.  j  older.    It  has 

^  The  thorax  is  large,  increasmg  .^i^^  ̂^lie  palmate  hairs  presently  to  be 

numerous  hairs,  and  sometimes  
a  pair  ol  tne  paim 

described. 

Fig.  288. — Larva  OF  Ano 

PHELES  MACULIPENNIS. 

(After  Nuttalland  Sliipley, 

Journal  of  Hygiene.) 

I ,  Internal  clypeal  hairs ; 

2,  external  clypeal  hairs; 

3,  antennae  ;  4.  tiead  mark- 

ings ;  5,  thorax  ;  6,  abdo- 
men ;  7,  palmate  hair;  8, 

stigmatic  siphon;  9,  last 
segment. 
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There  are  nine  segments  in  the  abdomen,  oi  which  the  eighth  is  characterized 
by  possessing  the  openings  of  the  tracheae,  and  the  ninth  by  possessing  four 
Jarge  papillae,  and  hairs  projecting  downwards  and  backwards.  The  first  two 
segments  possess  a  pair  of  large  feathered  hairs  on  each  side,  the  third  a  single 
hair  on  each  side.  The  others  do  not  possess  these  hairs.  Certain  of  the 
abdominal  segments  have  small,  fan-shaped  hairs,  called  'palmate  hairs,'  fixed 

Fig.  289. — Larva  of  an  Anopheline  Mosquito  lying  Parallel  to 
THE  Water. 

(Modified  after  Howard.) 

Water-line 

/ 

Fig.  290.— Larva  of  a  Culicine  Mosquito,  hanging  down  from  the Surface  of  the  Water. 
(After  Howard.) 

by  a  short  stalk  on  the  outer  sid  e  of  the  d  orsum  of  th  e  segment.  Each  of  these 
nTrf^f  ̂   ̂l-?''  ̂""^  ̂̂ '^"^^y  leaflets,  which  are  capable  of  closing  and  opening K  hke  a  fan     These  hairs  are  rudimeAtary  in  the  frishly  hS  ed 
nf  Pit'       'I  ^""^  ̂ ^11  "'arked,  and  have  been  used  for  purposes 

th'T^^ the  variations  in  their  number  and  posiSoTand me  Character  of  the  leaflets  and  their  termina  hairs,  if  present     These  hairs 
com.1        'k  to  keep  the  larva  in  its  hor  zontaf  posUion  when  It 
comes  up  to  breathe  on  the  surface  of  the  water.  poMuon  v  nen  it 
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The  stigmatic  siphon  is  placed,  as  already  mentioned,  on  the  eighth  seg- 
ment, forming  by  means  of  raised,  toothed,  chitinous  x^rocessesa  quadrilateral 

The  teeth  are  of  great  importance,  being  capable  of  being  approximated  so 
as  to  close  the  cavity,  and  thus  protect  the  two  openings  of  the  trachete  which 
he  m  the  anterior  portion  of  the  siphon.  From  these  openings  the  long tracheae  can  be  seen  running  from  back  to  front  along  the  larva. 

The  duration  of  the  larval  stage  varies  with  food  and  tempera- 
ture, being  longer  in  the  temperate  zone  than  in  the  tropics. 

According  to  Stephens,  it  is 
twelve  days  in  CelUa  argyroiarsis 
and  eleven  days  in  Mysomyia 
rossii,  while  it  may  be  eighteen 
to  twenty- one  days  in  Anopheles 
maculipennis  in  the  temperate 
zone.  The  larva  grows  by 
moulting  several  times. 

Culicine  larvae  are  easily  dis- 
tinguished from  Anophehne  larvae 

by  the  fact  that  the  spiracles 
are  carried  on  a  long  respiratory 

siphon,  formed  by  a  prolonga- 
tion of  the  dorsum  of  the  eighth 

abdominal  segment,  which  has 
been  used  to  distinguish  the 

different  species  (Fig.  290).  * 
Below  the  siphon  on  the  eighth 

segment  there  are  spines,  forming 

(After  Kuttall  and  Shipley,  Journal    ̂   COrnb,  while  along  the  length  of 
of  Hygiene.)  the  siphon  there  is  another  comb, 

distal  to  which  is  a  tuft  of  hairs. 

The  variations  in  these  structures,  together  with  those  in  the 
length  and  breadth  of  the  siphon,  associated  with  those  of  the 
antennae  and  clypeus,  afford  means  of  classifying  the  Culicine  larvae. 

For  further  information,  consult  either  Theobald's  Monograph, 

vol.  iv.',  p.  6,  or  Felt's  paper.  Bulletin  97  of  the  Division  of 
Entomology  of  the  New  York  State  Museum.  The  Megarhininae, 
JSdinae,  and  Uranotaeninae  possess  larvae  belonging  to  the  Culicine 

type. 
The  pupal  stage  lasts  about  forty-eight  hours.  Towards  the  end 

of  an  afternoon  the  pupa  comes  up  to  the  surface,  and  the  dorsal 

portion  of  the  thorax  splits  with  a  T-shaped  fissure,  and  the  adult 
insect  or  imago  emerges.    Pupae  do  not  eat. 

Differences  between  the  Anophelinae  and  Culicinae. — The  differ- 
ence between  these  two  important  families  may  popularly  be 

described  as  follows  : 

The  Anophelinae,  as  a  rule,  project  from  any  plane  surface  on 

which  they  may  be  resting  at  a  sharply  defined  angle,  owing  to 
their  head,  thorax,  and  abdomen  forming  a  more  or  less  straight 

line  ;  while  the  Culicinae,  on  the  other  hand,  do  not  make  such  a 

Fig,  291. — Pupa  of  Anopheles 
maculipennis. 
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well-defined  angle,  owing  to  the  fact  that
  the  abdomen  is  not  in 

the  same  straight  line  as  the  long  axis  of  the  th
orax    The  eggs  o 

he  Anophehnl  are  laid  singly,  while  those 
 of  the  Cuhcinae  arc  laid 

in  rafts.    The  larvcC  of  the  Anophelinse  have  
no  drawn-out  siphons. 

Fig.  292. — Diagram  to 
SHOW  THE  Posture 
OF     AN  AnOPHELINE 
Mosquito  on  a  Wall. 

(After  Sambon,  from  the 
British  Medical  Journal.) 

Fig.  293. — Diagram  to 
SHOW  THE  Posture  of 
Another  Anopheline 

Mosquito  on  a  Wall. 

(After  Sambon.) 

Fig.  294. — Diagram 
to  show  the  Pos- ture OF  Culex 
piPiENS  on  a 
Wall. 

(After  Sambon.) 

Fig.  295. — Raft  of  Culicine  Eggs. 

(After  Sambon.) 

and  therefore  lie  more  or  less  parallel  to  the  surface  of  the  water, 

while  the  larvs  of  the  Culicinse  hang  downwards.  There  are, 

however,  exceptions  to  these  mles— thus,  e.g.,  Myzomyia  cuUcifaaes 
rests  on  a  surface  like  a 

Culex,  not  Hke  an  Anopheles. 

Bionomics.  —  The  imago 
emerges  from  the  pupa 
during  the  late  afternoon, 
after  which  the  females  are 

ready  for  fertilization  by  the 
males.  These  latter  can 

sometimes  be  seen  in  large  numbers,  while  but  few  females  are 

observed,  which  is  supposed  to  be  characteristic  of  the  breeding 
period. 

The  female  alone  bites  man  and  animals,  apparently  for  the  pur- 

pose of  obtaining  rich  food  for  the  eggs,  while  the  male  feeds  on  the 

juices  of  pl.ants  and  fruits.  The  female  can  also  be  seen  feeding 

upon  vegetable  juices,  though  this  is  more  common  in  the  females 

of  the  CuUcinse  than  in  those  of  the  Anophelinse.  It  is  beheved 

that  a  female  feeds  on  blood  once  a  day  in  nature,  but  this  is  a 
difficult  matter  to  be  certain  about.  The  mechanism  of  the  bite 

has  already  been  described  in  Chapter  XL,  to  which  reference 
should  be  made.  It  will  also  be  noted  that  the  structure  of  the 

female  mouth-parts  is  adapted  for  piercing,  while  that  of  the 
male  is  not.  It  will  also  be  remembered  that  only  the  stylets 
pierce  the  skin,  and  that  the  labium  never  does  so.  Infection  of 

the  victim  by  the  malarial  germ  takes  place  during  the  act  of 
biting,  as  the  sporozoites  pass  down  the  hypopharyngeal  or  salivary 
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tube,  while  the  infection  of  the  mosquito  is  effected  by  the  blood 
which  passes  from  the  victim  along  the  labial  or  blood-tube  into  the 
mouth.  So  much  blood  may  be  sucked  that  it  may  appear  per  anum  ' 

Usually  the  mosquitoes  bite  at  night,  and  preferably  in  the  dark 
as,  for  example,  they  will  attack  the  ankles  of  people  while  sitting at  dinner  at  night. 

After  feeding,  the  mosquitoes  usually  retire  to  a  dark  portion  of 
the  room  to  digest  the  food.  It  is  noticeable  that  they  avoid 
white  areas  during  the  daytime,  and  prefer  dark-coloured  regions 
away  from  the  light,  and  hence  are  very  difficult  to  find  in  ill- 
lighted  native  huts. 

In  the  early  morning  the  female  flies  to  the  nearest  water  and 
lays  her  eggs.  Usually  she  does  not  travel  far,  but  is  believed  to 
be  capable  of  going  at  least  half  a  mile  in  case  of  need. 

The  females  of  the  CuHcinse  do  not  appear  to  concern  themselves  | 
as  to  the  nature  of  the  water  in  which  they  lay  their  eggs,  but  the 
female  AnopheUuce  prefer  clean  water  with  a  certain  amount  of 
weed.    This  water  may  be  the  back  eddies  of  a  river,  where 
there  is  the  protection  of  weeds,  or  the  margins  of  large  lakes, 
where  dense  surface  vegetation  is  to  be  found,  or  any  collection  of 
water  which  contains  green  vegetal  matter,  or,  faihng  these,  any  I 
collection  of  fresh  or  moderately  salt  water.    Small  and  large  wells 
are  a  prohfic  source  of  mosquitoes,  as  are  puddles,  and  water  in 
broken  bottles,  shells,  and  especially  in  plants  hke  bamboos,  etc.  j 
Having  laid  the  eggs,  they  retire  to  some  dark  corner  during  the  I 
dayhght,  and  emerge  at  night  for  another  feed  of  blood.    How  long  j 

they  live  is'not  known  with  certainty,  and  will  be  discussed,  together  I with  other  features  of  their  bionomics,  in  Chapter  XXIX.,  under Malaria. 

Mosquitoes  can  hibernate  during  the  cold  weather  of  the  tern-  I 
perate  zone,  and  sestivate  during  the  dry  hot  weather  of  the  tropics. 
In  this  latter  condition  they  bite  and  suck  blood,  but  apparently 
do  not  lay  eggs,  even  if  water  is  provided.  The  eggs  are  kept  afloat  I 
on  the  surface  of  the  water  by  their  structure,  and  in  due  course 
give  rise  to  the  larvae,  which  are  great  eaters,  living  not  merely 
upon  unicellular  organisms,  such  as  algse  and  diatoms,  but  also 

upon  their  fellows.  For  purposes  of  obtaining  air  they  are  com- 
pelled to  come  to  the  surface  of  the  water.  The  Anopheline  larva, 

not  possessing  a  siphon,  has  to  he  more  or  less  parallel  with  the 
surface  of  the  water  in  order  to  enable  the  air  to  enter  the  spiracles, 
and  this  it  is  able  to  do  by  the  aid  of  the  palmate  hairs  already 
mentioned  ;  while  the  Culicine  larvae  have  merely  to  bring  the 
apex  of  the  siphon  to  the  surface  of  the  water,  from  which  they 

apparently  hang  downwards.  Larvae  are  certainly  able  to  hiber- 
nate, and  perhaps  eggs  also.    The  pupa  does  not  feed. 

Mosquitoes  have  many  enemies  and  parasites,  but  the  most 
important  from  a  point  of  view  of  the  prophylaxis  of  malaria  are 

those  which  eat  the  eggs,  the  larvae,  and  the  pupae,  of  which  fish 
are  the  most  important. 
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he  mail  is  smaller.  The  female  is  du
ll  in  colour  wh:le  the  ma  e 

is  distinguished  by  red  splashes  and  a  black  ̂ ^'^""^^IJI"'}^^  'J^^ 
sides  The  great  importance  of  thes

e  httle  fish  is  that  they  are 

tSio  Jve  in  very  sh'allow  water,  and  to  work  th-r  wa^^^^^^^^ 
dense  surface  vegetation,  and  thus  to  gam  ̂ ^^f  %^°/t^/^'7^eeds 

of  the  mosquitoes,  which  otherwise  a
re  Protected  by  the  weeds 

from  attacks  by  the  larger  fish.  There  
is  no  doubt  that  the  e  small 

fish  should  be  introduced  into  malarious 
 places  as  ̂   Prophylactic 

measure  against  the  disease.  Other  c
losely  ̂ ^led  species  are 

G.  versicolor  Giinther,  found  in  St.  Domi
ngo  and  G  formosus 

found  in  Florida  and  South  Carolina 
 With  regard  to  other 

species,  Gambusea  molliensia  is  said  to  be
  of  great  value  m  con- 

suming  larv£e,  especially  when  protected
  by  dense  surface  vegeta- 

FlG.  296.  GiRARDINUS  PCECILOIDES  DE  FiLIPPI. 

(The  tail  should  have  been  drawn  expanded.) 

tion.  Recently  Graham  has  reported  that  Hapiochilus  grah
ami 

Boulenger  191 1  of  the  Cyprinodontidse  eat  larvse  greedily,
  while 

Gowdey  finds  the  same  for  Fundatus  tceniopygus  and  HaplocUlus 
pumilus  in  Uganda.  . 

Certain  plants,  as  is  well  known,  collect  water,  especially  the 

bromehas,  the  bamboos,  and  the  pitcher-plants.  In  this  water 

Culicine  and  sometimes  Anopheline  larvse  can  be  found.  E.  E. 

Green,  of  Ceylon,  has  shown  that  the  flowers  of  the  lobster-claw 

plant  {Heliconea  brasiliensis)  can  hold  a  considerable  amount  of 

water,  in  which  he  found  Stegomyia  and  Desvoidea  larvse  m  large 
numbers. 

Classification —Various  methods  of  classifying  mosquitoes  have 

been  brought  forward.  The  eariiest  were  based  upon  the  characters 

of  the  palpi,  but  in  1901  Theobald  showed  that  they  were  useless 

for  anything  but  specific  characteristics,  and  based  his  larger  divi- 
sions on  the  variations  of  the  scales  on  the  head,  body,  and  wings. 

Felt  brought  forward  a  classification  based  upon  the  male  genitalia 

and  the  wing  veins,  but,  as  Theobald  remarks,  the  majority  of 

known  mosquitoes  being  female,  it  is  most  undesirable  to  take  only 
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male  characters  for  the  classification.  Recently  Dyar  and  Knab 
have  issued  a  classification  of  the  Culicida;  by  larval  characters, 

Fig.  297.— Head    and    Scutellum    of  fied  and  brought  into  accord 
Megarhinus,  to  show  the  Scales.  with  one  based  upon  scales 

On  the  right  a  profile  view  of  the  scales.  generic  characters,  and 

(After  Theobald,  '  Culicidse  of  the  World.')  this  classification  is  followed 

Theobald '.s  Classification.— The  Culicidse  may  be  divided  into subfamilies,  according  to  the  characters  of  the  scales  on  the  head, 
body,  legs,  and  wings. 

A.  Scutellum  simple,  never  trilobed  ;  proboscis  straight ;  palpi 
long  in  male  and  female — Anophelince. 

B.  Scutellum  trilobed  : — 

L  Proboscis  strongly  recurved  ;  first  submarginal  cell  very 
small — M  egarhinincB . 

II.  Proboscis  straight ;  postscutellum  nude  : — 

I.  Wings  with  six  longitudinal  scaled  veins  : 

(1)  Antennae  with  second  joint  normal  in  length  : 

{a)  First  submarginal  cell  as  long  as  or  longer 
than  the  second  posterior  cell. 

Palpi  in  the  female  shorter  than  the 

proboscis  ;  long  in  male — CuUcince. 
Palpi  short  in  both  sexes — jEdincB. 

[b)  First  submarginal  cell  very  small ;  smaller 

than  second  posterior — UranotcBnincB. 

(2)  Antennae  with  second  joint  verj^  long — Deino- 
ceratince. 

2.  Wings  with  seven  longitudinal  scaled  veins — Hepta- 
fhlehomyincB . 

and  Eysell  has  advanced 
matters  considerably  by 

separating  the  Corethrinai 
from  the  ■  Cuhcidae  under 

the  term  Corethridae,  be- 
cause the  Corethridae  have 

an  entire  absence  of  the  long 

piercing  proboscis  and  of 
scales  in  the  adults,  both  of 
which  are  marked  features 

of  the  Cuhcidae.  It  will  be 
evident  that  this  is  useful. 

Lutz  has  brought  forward 
a  classification  based  upon 
larval  and  adult  forms, 

which  Theobald  has  modi- 

below. 
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III.  Proboscis  straight ;  postscutellum  with  scales  or  chsetse  
:— 

I.  Palpi  long  in  male,  short  in  female— Trichopr
oso- 

ponince. 
3.  Palpi  short  in  both  sexes— Dendromyincs. 

IV.  Proboscis  elbowed — Limatince. 

Of  these,  only  the  Anophelinae  and  the  Culicinae,  and  possibly 

the  .Edince,  contain  species  of  importance  in  tropical  medicme, 

and  concerning  these  subfamilies  a  few  details  must  be  given. 

Anophelin^.  ■ 

Culicidee  with  straight  proboscis  ;  palpi  long  in  both  sexes  ;  occiput 

mostly  with  upright  forked  scales,  never  with  fiat  lateral  scales. 

Thorax  with  scales  or  hairs,  scutellum  never  trilobed,  with  scales 

or  hairs.  Postscutellum  nude.  Abdomen  with  hairs  or  scales. 

Eggs  laid  singly,  and  not  in  rafts.  Larvge  without  respiratory 
siphon. 

This  is  a  most  important  subfamily,  because  it  contains  the  species 

which  are  known  to  carry  malaria.  The  hst  of  known  carriers 

is  as  follows  :  Anopheles  maculipennis  Meigen,  Europe  and  North 

America ;  A .  Ufurcatus  Linnaeus,  Europe.  The  less  well-knowri 
Anopheles  which  transmit  malaria  are:  A.  formoscensis  Tsuzuki 

Japan;  A.  cohaesus,  Japan;  A.  martini  Laveran,  Cambodia; 
A.  piirsati  Laveran  Cambodia;  A.  vincenti  Laveran  1901, 
Tonkin;  A.  farauti  Laveran  1902,  the  New  Hebrides;  Myzomyia 
listoni  Liston,  India ;  M.  culicifacies  Giles,  India ;  M.  funesta 

Giles,  West  Africa ;  M.  superpicta  Grassi,  Italy  ;  M.  Christopher  si, 
Theobald,  India,  Tonkin ;  M.  turkhudi  Liston,  India  ;  M.  ludlowi 

Theobald;  M.  lutzii  Theobald;  Myzorhynchus  paludis  Theobald, 

West  Africa  ;  M.  barbirosiris  van  der  Wulp,  Asia  ;  M.  pseudopictus 
Grassi,  Italy ;  M.  sinensis  Wiedemann ;  M.  coustani  Laveran, 

Madagascar  ;  M.  ziemanni  Griinberg,  Africa  ;  M.  fuliginosus  Giles, 

India  ;  M.  maculipalpis  Giles,  India  ;  Pyretophorus  costalis  Loew, 
West  Africa  ;  P.  jeyporensis  James,  India  ;  P.  chaudoyei  Theobald ; 

P.  my zomyifaci es  Theohald;  P.  sergentii  Theobald;  P.  superpictus 
Grassi ;  Nyssorhynchus  hitzi  Theobald,  Brazil ;  N.  anmilipes  Walker  ; 

N.  iheobaldi  Giles ;  N.  siephensi  Liston  ;  A'',  janesi  Theobald ; 
N.  wilmori  James,  Tonkin;  Cellia  argyrotarsis  Robineau-Desvoidy ; 
C.  albimana  Wiedemann  ;  C.  pharoensis  Theobald,  Africa  ;  C.  ptmc- 
iata,  New  Guinea;  Cycloleppteron  grabhamii  Theobald;  Stethomyia 
nimba  Theobald. 

It  is  also  certain  that  malaria  is  carried  by  Anopheles  martini 
Laveran  from  Cambodia,  A.  pursati  Laveran  from  Cambodia,  A. 
vincenti  Laveran  from  Tonkin  ;  but  the  position  of  these  mosquitoes 
in  Theobald's  classification  has  not  been  determined. 

It  appears  probable  that  the  following  are  also  malarial  carriers  : 
Pyretophorus  ardensis  Theobald,  P.  pitchfordi  Power. 

It  is  extremely  doubtful  whether  Myzomyia  rossii  ever  spreads malaria. 
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Filariasis  is  spread  by  Pyrelophorus  costalis  Loew,  Myzomyia 
rossii  Giles,  Myzorhynchus  nigenimus  Giles,  M.  minuhts  Theobald, 

Mansonia  imiformis  Theobald,  M.  pseudotUillans  Theobald,  C cilia  ' 
albimana,  Stegomyia  fseudoscuiellaris  Theobald  and  many  others. 

Filariacan  livein  Anopheles  maculipennis,  A .  annulipes,  Myzomyia 

funesta. 
It  is,  therefore,  important  for  the  student  of  tropical  medicine 

to  be  able  to  recognize  the  genera  and  species  of  the  more  important 

Anophehnae.  For  this  purpose  we  give  the  following  tables  taken 

from  Theobald's- '  Manual  of  the  Culicidse,'  vol.  v.,  igio  ;  for 
fuller  information  the  original  work  must  be  consulted,  but  it  must 

be  admitted  that  there  is  a  growing  opinion  that  Theobald's  genera 
imperceptibly  merge  with  one  another,  and  are  not  founded  on 
essential  points. 

Subfamily  ANOPHELiNyE  Theobald  1901. 

Table  of  Genera. 

A.  First  submarginal  cell  very  small — Bironella  Theobald. 
B.  First  submarginal  cell  large  :  , 

I.  Antennal  segments  with  dense  lateral  scale-tufts — Chagasza  Cruz. 

II.  Antennal  segments  with  outstanding  scales  on  the  second  segment 

and  more  appressed  ones  on  the  first.    At  least  one  abdommal 

segment  with  long  flat  more  or  less  spatulate  sca.\es—Calverhna Ludlow. 

III.  Antennal  segments  without  dense  lateral  scale-tufts  : 
I.  Thorax  and  abdomen  with  hair-like  curved  scales  : 

(a)  No  flat  scales  on  head,  but  upright  forked  ones, 

(a)  Basal  lobe  of  male  genitalia  of  one  segment. 

(1)  Wing  scales  large,  lanceolate — Anopheles  Meigen. 

(2)  Wing  scales  mostly  small,  or  narrow,  or  shghtly 

lanceolate,  costa  s-potted— Myzomyia  Blanchard. 

(3)  Wings  similar  to  (2)  but  with  fourth  longitudmal 

vein  very  near  base  of  third.  Prothoracic  lobes 

with  outstanding  sca.les—Neomyzomyia  Theo- bald. 

(4)  Wings  with  patches  of  large  mflated  sca
les— 

Cycloleppteron  Theobald. 
(B)  Basal  lobe  of  two  segments  : 

Prothoracic  lobes  with  dense  outstandmg  scales— Feltinella  Theobald. 

(h)  Median  area  of  head  with  some  flat  scales  ;  prothorac
ic 

lobes  mammillated.    Wing  scales  lanceolate— S/e^/iow.ria Theobald. 

2   Thorax  with  narrow  curved  scales  ;  abdomen  hairy  : 

(a)  Wing   scales  small  and  lanceolate;   head  wth 
 normal 

forked  scales— Pyretophorus  Blanchard.     ,  ̂      ̂   , 

lb]  Wing  scales  broad  and  lanceolate  ;  head  with  broad  
scales 

not  closely  appressed  but  not  forked  or  f
imbriated— 

Myzorhynchella  Theobald. 

3.  Thorax  with  hair-like,  curved  scales,  and  some  
narrow  curved 

ones  in  front ;  abdomen  with  apical  lateral  scale-tufts  and  sea  > 

venter  ;  no  ventral  tuft.    Wing  scales  lanceolate—
 ^rnfeo/^agw 

4.  Thorax?^  with  hair-like  curved  scales  ;  no  l
ateral  abdominal 

tufts  ;  distinct  apical  ventral  tuft.  Pa  pi  densely  f^ly. 
 ̂^  ni. 

with  dense,  large,  lanceolate  scTiles-Myzorhyvch
us  Blanchard. 
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c  Thorax  with  hair-like,  curved  scales,  and  some  narrow,  c
urved 

■  ■    lateral  ones  ;  abdomen  hairy,  with  dense  long,  hair-hkc  lateral 

apical,  scaly  tufts.    Wing  scales  short,  dense,  lanceolate  
;  tork 

cells  short— Christya  Theobald. 

6.  Thorax  with  very  long,  hair-like,  curved  scales  ;  abdomen
  with 

hairs  except  last  two  segments,  which  are  scaly.  L>en
se 

scale-tufts  to  hind  femora.  Wings  with  broadish.  blunt,  lanceo- 
late scales — Lophoscelomyia  Theobald. 

7.  Thorax  and  abdomen  with  scales  :  ,        ,       k  i 

(a)  Thoracic  scales  narrow-curved  or  spindle-shaped  ;  abao- 
minal  scales  as  lateral  tufts  and  small  dorsal  patches  of 

flat  scales — Nyssorhynchus  Blanchard. 

(h)  Abdomen  nearly  completely  scaled,  with  long,  irregular 

scales,  and  with  lateral  scale-tufts— Ce//w  Theobald. 

(c)  Similar  to  above,  but  no  lateral  scale-tufts— Neoce//«
rt 

Theobald. 

(d)  Abdomen  completely  scaled  with  large  flat  scales,  as  in Culex — A Idrichinella  Theobald. 

(e)  Thoracic  scales  hair-like,  except  a  few  narrow-curved  ones 

in  front ;  abdominal  scales  long,  broad,  and  irregular — Kerteszia  Theobald. 

{/)  Thorax  with  narrow,  hair-hke,  curved  scales,  some  broad 

straight  scales,  and  some  spatulate  laterally.  Abdomen 
with  fine  hairs  except  last  three  segments,  which  have 
scales.  Tufts  of  scales  on  hind  femora.  Wing  scales 
lanceolate — Manguinhosia  Cruz. 

Note.— The  genus  Ccelodiazesis  Dyar  and  Knab  is  said  by  Theobald  to  be 
invalid,  being  based  on  Anopheles  barberi,  which  is  a  true  Anopheles. 

Anopheles  Meigen  1 81 8. 

Essentially  Anopheles  are  temperate  zone  or  hill-station  Anophelinae,  of 
which  the  type  Anopheles  maculipennis  Meigen  181 8  has  been  already described. 

Eighteen  species  are  definitely  known,  but  in  addition  there  are  the  uncertain 
species  of  A.  ferruginiensis  Wiedemann,  A.  martini  Laveran,  A.  pursati 
Laveran,  A.  vincenti  Laveran,  A.  vestitipennis  Dyar  and  Knab  1906,  A.  strigi- 
macula  Dyar  and  Knab  1906.  A.  apicumacula  Dyar  and  Knab  1906.  A.  puncti- 
macula  Dyar  and  Knab  1906,  etc. 

Theobald  gives  the  following  table  by  means  of  which  the  species  may  be 
recognized. 

Anopheles. 
A.  Wings  spotted  : 

I.  Legs  unhanded  : 
1.  Wings  with  spots  formed  of  collections  of  scales  on  the  wing 

field  ;  no  costal  spots — maculipennis  Meigen. 
2.  Wings  with  light  and  dark  costal  markings. 

(1)  Costa  with  two  yellow  spots  : 
(a)  Large  species  : 

(a)  No  fringe-spots — punctipennis  Say. 
(jS)  Fringe-spots  present — pseudopunctipennis  Theo- bald. 

(5)  Small  species.     Wings  much  spotted — franciscanvs McCracken. 

(2)  Costa  with  one  spot — perplexus  Ludlow. 
II.  Legs  with  basal  pale  bands. 

1 .  Costa  with  two  large  dark  spots — gigas  Giles. 
2.  Two  large  and  two  small  basal  spots — formosus  Ludlow. 

III.  Legs  with  narrow  apical  bands. 
Costa  dark,  with  two  small  pale  yellow  spots  —  wellcomei  Theo- 

bald. • 
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B.  Wings  unspotted  : 
I.  Legs  unhanded  : 

1.  Thorax  adorned  as  in  Corethra — corethroides  Theobald. 
2.  Thorax  normal  ornamentat  on. 

(a)  Second  fork  cell  much  more  than  half  the  length  of  the  first. 
(1)  Palpi  unhanded. 

(a)  Petiole  of  first  fork  cell  more  than  one-third  length of  cell. 

Abdomen  with  golden  hairs — bifurcatus  Linnaeus. 
Abdomen  with  brown  hairs — algeriensis  Tlieobald. 

(/3)  Petiole  of  first  fork  cell  one-third  length  of  cell — 
barberi  Coquillett. 

(2)  Palpi  banded.    Dark  species.   Wing  scales  very  dense 
— smithii  Theobald. 

Wing  scales  not  so  dense — nigripes  Staeger. 
(b)  Second  fork  cell  not  more  than  half  the  length  of  the  first 

— aitkenii  Theobald. 
II.  Legs  banded  : 

1.  Hind  femora  only  with  broad  white  band — lindsayii  Giles. 
2.  Apices  of  hind  tarsi  pale — immaculatus  Theobald. 

Myzomyia  Blanchard  1902. 

This  Myzomyia  includes  some  important  mosquitoes  found  in  West  Africa, 
and  in  India  and  Ceylon,  which  are  carriers  of  malaria. 

The  diagnostic  table  given  by  Theobald  is  as  follows  : — 

Myzomyia. 

Proboscis  unbanded  : — ■ 

1.  Legs  banded  — 
{a)  Palpi  with  three  white  rings. 

(1)  Legs  with  faint  apical  pale  bands. 
Wing  fringe  spotted — funesta  Giles. 

(2)  Legs  with  prominent  apical  pale  bands,  and  a  broad, 

pale,  median  band  to  fore-  and  mid-metatarsi — luizii Theobald. 

(3)  Legs  (hind)  with  apical  and  basal  pale  bands. 

Wings  with  five  to  six  pale  costal  spots,  the  largest  T- 
shaped — rossii  Giles. 

Wings    with    three    yellow    costal    spots  —  longipalpis Theobald. 

[b)  Palpi  with  two  white  rings — 
(1)  Apex  white — aconita  Donitz. 

(2)  Apex  black — d'thali  Patton. 
(c)  Palpi  with  four  white  rings — jehafi  Patton. 

2.  Legs  spotted  and  banded. 

(a)  Supernumerary  cross-vein  straight.    Palpi  with  three  wlute 
bands.    Apical  and  basal  pale  leg  banding. 

(1)  Tliird  large  costal  spot  with  two  spots  beneath  on  first vein — ludlowii  Theobald. 

(2)  Similar  but  much  smaller — mangyana  Banks. 

(3)  Third  costal  spot   T-shaped,   as  in  Rossti—mdepnata Ludlow. 

(3)  Thorax  with  two  ocelli ;  wings  much  spotted — tessellata Theobald. 

{b)  Supernumerary  cross-vein  markedly  curved  —  pyretophoroide
s Theobald. 

3.  Legs  unbanded :  ,    , 1  j 

(fl)  Apex  of  palpi  white  and  ringed.    Three  pale  palpal  bands, 

(a)  Third  long  vein  mostly  yellow — listoni  Liston. 
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(^)  Third  long  vein  dark. 

(1)  Several  fringe-spots — /c/Jtowert's  riieobald. 
(2)  Two  fringe-spots — ctilicifacies  Giles. 

(3)  No  fringe-spots — rhodesiensis  Theobald. 

(b)  Apex  of  palpi  white  only — nili  Theobald. 
(c)  Apex  of  palpi  black. 

(1)  Black  apex  narrow — turkhudi  histon. 

(2)  Black  apex  broad — hispaniola  Theobald. 

4.  Legs  with  spots  only  at  joints.    Palpi  with  three  bands  ;  apex  black —azriki  Patton. 
B.  Proboscis  banded  : 

I.  Legs  unspotted — alhirostris  Theobald. 
IL  Legs  spotted — throntonii  Ludlow. 

Neomyzomyia  Theobald  191 2. 

Tliis  genus  includes  only  one  species,  Neomyzomyia  elegans  James  1903.  It is  found  in  India. 

PyretophOPUS  Blanchard  1902. 

The  important  species  is  Pyretopliorus  costalis,  the  spreader  of  malaria  in West  Africa  and  Mauritius. 

Pyretophorus. 

A.  Legs  unbanded  : — 
I.  Palpi    with    three    pale    bands  ;    apex    black  —  nigrifasciatus Theobald. 

II.  Palpi  with  three  pale  bands  ;  apex  white  : 
(a)  Wings  with  four  large  and  two  small  black  costal  spots  ;  mid 

cross-vein  very  long — nursei  Theobald. 
{b)  Wings  with  four  large  black  spots  ;  mid  cross-vein  normal 

— minimus  Theobald. 
(c)  Wings  with  five  large  black  costal  spots  : 

(i)  First  fork  cell  much  longer  than  the  second  posterior — 
sergentii  Theobald. 

{2)  First  fork  cell  about  as  long  as  the  second  cell — palesti- 
nensis  Theobald. 

B.  Legs  banded  : — 
I.  Legs  with  apical  banding.    Hind-legs  only  banded.    Palpi,  black 

apex,  and  three  pale  bands. 
(a)  Three  dark  lines  on  postscutellnm—myzomyfacies  Theobald. 
(b)  Two  dark  lines  on  postscutellum — chaudoyei  Theobald. 

II.  All  legs  with  apical  pale  bands.    Palpi  with  three  white  bands. 
[a)  Wings  with  four  black  costal  spots  ;  fringe  unspotted — super- 

pictus  Grassi. 
(&)  Wings  with  four  large  and  two  small  costal  spots  ;  fringe 

spotted. 
(a)  Apical  palpal  band  broad  ;  other  two  small — jeyporensis Theobald. 

(|8)  Apical  and  median  palpal  bands  broad — austenii  Theo- , bald. 

(7)  Thoracic  scales  creamy — pitchfordii  Power. 
III.  Fore  and  hind  legs  with  apical  pale  bands. 

Four  white  palpal  bands — cinereus  Theobald. 
C.  Legs  spotted  and  banded  : 

I.  Last  three  hind  tarsals  all  white. 
Thorax  golden  scaled — aureosquamiger  Theobold. 

11.  Last  hind  tarsal  not  white  : 
(a)  Femora  and  tibiae  spotted.    Tarsal  bands  apical.    Three  palpal bands. 
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(a)  Apical  one  broad  ;  others  narrow — costalis  Loew. 
(1)  Fringe-spots  narrow — costalis  Loew. 
(2)  Fringe-spots  broad — mcrus  Donitz. 

(/3)  Apical  and  median  ones  broad — marshallii  Theobald. 
[b)  No  spots  on  femora — pseudocostalis  Theobald. 
(c)  Femora,  tibiffi,  and  first  tarsals  spotted.    Tarsal  bands  apical. 

Four  palpal  laands — ardensis  Theobald. 

Myzorhynehus  Blanchard  1902. 

These  mosquitoes  are  usually  said  to  only  occur  in  the  open,  but  we  have 
repeatedly  found  Myzorhynehus  havbirostris  in  houses.  M.  sinensis  is  known 
to  carry  the  parasite  of  malaria  in  Japan.  No  species  have  so  far  been 
reported  from  America. 

The  thirteen  species  can  be  recognized  as  follows  (it  has  been  asserted  that 
Anopheles  coustani,  which  has  never  been  correctly  placed,  is  M.  cousiani 
Laveran) : 

Myzorhynchus. 

A.  Palpi  unbanded  : 
I.  Last  hind  tarsals  brown  : 

Legs  with  pale  apical  tarsal  bands  : 

(a)  One  fringe-spot. 
(1)  Legs  not  spotted — barbirostris  van  der  Wulp. 
(2)  Legs  with  speckled  femora  and  tibiae,  and  more  numerous 

'  round-ended  '  scales  on  the  wing — pseudobarbirostris 
Ludlow. 

(&)  Several  fringe-spots— fiawcra/itM  Giles, 
(c)  No  fringe-spot. 

(1)  One  pale  costal  spot ;  wings  with  light  and  dark  scales— umbrosus  Theobald. 

(2)  Two  pale  costal  spots ;  wings  mostly  dark  scaled — strachami Theobald. 

II.  Last  hind  tarsal  white — alboitsniatus  Theobald. 

B.  Palpi  banded  : 
I.  Last  hind  tarsal  brown  : 

(a)  Wing-fringe  with  one  pale  spot — sinensis  Wiedemann. 

(b)  Wing-fringe  unspotted. 
(a)  Palpi  with  four  pale  bands  ;  apex  white. 

1 .  Wings  with  two  yellow  costal  spots. 

(1)  Wings  distinctly  spotted — vanns  MValkev. 

(2)  Wings  without  prominent  spots — pseudopictus Grassi. 

2.  Wings    with    two    white    costal    spots  —  mmuius Theobald. 

((3)  Apex  of  palpi  black — nigerrimus  Giles. 
II.  Last  two  hind  tarsals  white — mauntianus  Grandpre. 

III!  Last  three  hind  tarsals  white— paludis  Theobald. 

NysSOrhynehUS  Blanchard  1902. 

The  important  member  is  Nyssorhynchus  fuliginosus  Giles  1900
,  which  L= 

without  doubt  a  malarial  carrier.    Theobald's  diagnostic  table 
 is  as  follows. 

Nyssorhynchus. 

A.  Last  hind  tarsals  brown  : 

Legs  spotted  : 
(a)  Apical  pale  bands  to  legs. 

(1)  Proboscis  dark — stephensi  Liston. 

(2)  Proboscis  pale  on  apical  half— was^m  Skuse.
 

{h)  Apical  and  basal  pale  banding— «««M^»^es  W
alker. 
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I.  Legs  siiottcd  witli  white  :  ,        .,,       ■  t 

(a)  Palpi  with  three  white  h&uAs—willmon  J
ames. 

(b)  Palpi  with  four  white  bands— wacM/a?MS
  iheobald. 

II   Les?s  not  spotted  ;  four  palpal  bands— Aama
n  James. 

C.  Last  two  hind  tarsals  white.  Legs  vntY,  mottled  fe
mora,  tibiae,  and  tarsi : 

three  white  palpal  bands  :  ,      j_,  t^/jv  r-;i„c 

(a)  Two  apical  palpal  bands  close  together— the
oham  Gi  es 

\b)  Two  apical  palpal  bands  far  apart— ̂ retonewsis  Theobald. 

D.  Last  two  and  a  half  to  two  and  three-quarters 
 tarsals  v^lxite—ttbam 

Patton. 

E.  Last  three  hind  tarsals  white  : 
I.  Palpi  with  three  white  bands  :  ^-i 

■     (a)  Palpi  spotted  ;  legs  spotted— wacM/j^fl/^w  Lriles. 

(b)  Palpi  spotted  ;  hind  legs  not  ha.nd.ed.—indiens
ts  Theobald. 

(c)  Palpi  not  spotted  ;  legs  spotted— /flwesJ*  Theo
bald. 

{d)  Palpi  and  legs  not  spotted. 

(1 )  Wings  with  four  white  costal  spots— fuhgtnosus  Gile
s 

(2)  Wings  with  five  white  costal  spots— mvipes  Theobal
d. 

II.  Palpi  with  four  white  ha.nds—p hilippinensis  Ludlow. 

F.  Legs  uniformly  brown — bmnnipes  Theobald. 

Cellia  Theobald  1902. 

This  genus  which  is  widely  distributed  throughout  the  tropics  has  tw
o 

malarial  carriers,  Cellia  argyrotarsis  and  C.  albimana,  the  latter  being  al
so 

known  as  a  filarial  carrier. 
Cellia. 

A.  Legs  with  last  three  hind  tarsals  white  : 

I   Dark  species — argyroiarsis  Robineau-Desvoidy. 

II.  Dark  species  but  with  whitish -grey  apex  to  abdomen— braziltensts Chagas. 
III.  Yellowish  species — pulcherrima  Theobald. 

B.  Legs  with  last  hind  tarsals  white  :  •  t-i,    -u  i  j 
I.  Femora  and  tibiffi  mottled  ;  apical  foot-bands — pharcensts  Theobald. 

11.  Femora  and  tibiae  not  mottled — bigotii  Theobald. 

C.  Legs  with  last  hind  tarsal  white,  except  base  ;  second  and  third  white — albimana  Wiedemann. 

D.  Legs  with  last  hind  tarsal  dark. 

I.  Dark  species  ;  three  white  long  lateral  thoracic  lines— squamosa Theobald. 
II.  Pale  species  : 

[a)  Thorax  with  two  eye-like  spots  ;  pleurae  pale  with  large  black 
spots — kochii  Donitz. 

(&)  Similar  but  with  wings  more  spotted — pundulata  Donitz. 

Subfamily  Culicin^  Theobald  1901. 

Culicidae  with  straight  proboscis,  long  palpi  in  the  male,  short  in  the  female. 
Postscutellum  nude  ;  wings  with  a  long  first  submarginal  cell,  and  without  a 
third  anal  vein.    Larvae  with  respiratory  siphons. 

There  are  upwards  of  sixty-three  known  genera,  but  of  these  only  Stegomyia, 
Ctdex,  and  perhaps  Mansonia,  are  of  importance  to  medical  men  at  present. 

Stegomyia  Theobald  1901. 
Culicinae  with  the  head  and  scutellum  clothed  with  flat  scales. 
The  important  species  is  Stegomyia  fasciata,  the  tiger  mosquito,  which 

spreads  yellow  fever.  It  is  peculiar  in  that  it  bites  chiefly  in  the  afternoon . 
It  is  round  all  over  the  world,  which  is  due  to  the  fact  that  it  can  live  on 
board  ship  easily. 
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Unfortunately  its  name  is  tibout  to  be  chanj^cd  either  to  S.  calopus  Meigen 
or  S.  fyater  Desvoidy.  Theobald  at  present  is  not  certain  which  will  prove 
to  be  the  correct  term.    The  name  as  it  stands  at  present  is  S.  fasciata  < 

Fig.  298. — Head  and  Scutellum  of  Stegomyia,  to  show  Scales. 

(After  Theobald,  '  The  Culicida;  of  the  World.') 

Fabricius  1805  {non  O.  F.  Miiller  1764)  (synonyms:  Culex  calopus  Meigen 
i8i8(?),  C.  jvater  Desvoidy  1827).  O.  F.  Miiller,  it  appears,  used  the  term 
'  fasciata  '  for  a  Culex  in  1764. 

Stegomyia. 
A.  Proboscis  banded  : 

I.  Legs  basally  banded  : 

{a)  Thorax  brown,  with  scattered,  creamy-white  scales — annuli- rostris  Theobald. 

(b)  Thorax  black,  with  narrow,  curved,  golden  scales — periskelata Giles. 

II.  Legs  with  basal  and  apical  banding.    Fore-legs  with  no  bands  ;  mid 
with  apical  and  basal  bands  on  first  tarsal  and  second  tarsal ;  hind 
with  basal  bands. 

Thorax  white  in  front,  with  a  brown  eye-like  spot  on  each  side — 
thomsoni  Theobald. 

B.  Proboscis  unbanded  : 
I.  Legs  basally  banded  : 

(a)  Abdomen  basally  banded. 

(a)  Thorax  with  one  median  silvery  white  line- Walker. 

(/3)  Thorax  similar,  but  with  two  white  spots  near  where the  line  ends. 

(7)  Thorax  with  two  median  yellow  lines  and  lateral  curved 
silvery  lines — fasciata  Fabricius. 

(5)  Thorax  with  two  short  median  pale  lines  and  a  white  patch 
on  each  side — nigeria  Theobold. 

(e)  Thorax  with  large  lateral  white  spots  in  front,  smaller 
ones  by  the  wings,  two  narrow  median  yellow  lines,  and 

two  posterior  submedian  white  lines — lilii  Theobald. 

(f)  Thorax  with  a  white  W-shaped  area  in  front,  a  prolonga- 
tion curved  on  each  side  enclosing  a  brown,  ej-e-Uke 

spot — W-alba  Theobald. 

-scutellaris 
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(t;)  Thorax  with  white  frontal  median  spot,  two  Iarf(e  lateral 
spots,  one  small  spot  on  front  of  wings,  one  narrow 
median  white  line  and  narrow  submedian  lines  on 

posterior  half.  Last  two  hind  tarsi  white — wellmanii Theobald. 

[6)  Thorax  brown  with  broad  white  line  in  front,  extending 
laterally  towards  the  wings,  where  they  swell  into  a 
large  patch,  a  white  line  just  beliind  wings.  Last  two 
hind  tarsi  white — albipes  Theobald. 

(t)  Thorax  with  silvery  white  spot  on  each  side  in  front, 
small  spot  over  root  of  wings,  and  a  white  spot  over 
the  base  of  the  wings — pseudonigeria  Theobald. 

(k)  Thorax  with  two  lateral  white  spots,  the  front  one  the 
largest  ;  a  small  median  one  near  the  head  ;  two  yellow 
median  lines  and  a  short  silvery  one  on  each  side  before 
the  scutellum — simpsoni  Theobald. 

(\)  Thorax  with  a  silvery  white  scaled  area  in  front,  and 
another  on  each  side  in  front  of  wings — argenteomaculata 
Theobald. 

{fx)  Thorax  with  a  median,  yellowish-white  line,  a  silvery  patch 
on  each  side  in  front  of  the  wings,  extending  as  a  fine 
yellow  line  to  scutellum,  and  another  silvery  spot  before 
base  of  each  wing — poweri  Theobald. 

{v)  Thorax  with  small  grey-scaled  area  in  front  of  roots  of 
wings,  and  three  short  creamy  lines  behind — minu- 
tissima  Theobald. 

(0)  Abdomen  black,  fifth  segment  with  yellow  basal  band, 
sixth  unbanded  (seventh) ,  two  medio-lateral  white  spots, 
(eighth)  two  baso-lateral  white  spots  ;  second  hind  tarsi 
nearly  white — dubia  Theobald. 

(6)  Abdomen  unbanded. 
(1)  Third  hind  tarsal  nearly  all  white. 

Thorax  with  two  lateral  white  marks  directed  upwards — 
africana  Theobald. 

(2)  First  hind  tarsal  all  white. 
Thorax  with  one  white  spot  anteriorly,  and  one  in  front 

of  each  wing— apicoargentea  Theobald. 
Thorax  chestnut  brown — terrens  Walker. 

II.  Legs  with  white  lines  as  well  as  basal  bands. 
Thorax  brown,  with  white  lines  ;  abdomen  with  basal  bands — grantii Theobald. 

III.  Fore  and  mid  legs  with  apical  bands  ;  hind  basal. 
Fourth    tarsal    of    hind-legs    nearly    all    white  —  mediop  unctata Theobald. 

Base  of  mid-metatarsi,  base  and  apex  of  hind,  and  base  of  first  tarsal 
with  pale  banding — assamensis  Theobald. 

[V.  Legs  unbanded  : 
(a)  Abdomen  basally  banded. 

(1)  Thorax  with  front  half  silvery  white,  remainder  bronzy - 
brown — pseudonivea  Theobald. 

(2)  Thorax  deep  brown  with  scattered  golden  scales — albo- 
cephala  Theobald. 

(3)  Thorax  brown  with  golden  stripes — auriostriata  Banks. 
(6)  Abdomen  banding  indistinct. 

Thorax   with  broad   silvery  white   patch   on   each  side 
anteriorly — albolateralis  Theobald, 

(c)  Abdomen  unbanded. 
Thorax  with  six  silvery  spots — argenieopunctata  Theobald. 

{d)  Abdomen  with  apical  wliite  lateral  spots. 
Thorax  unadorned,  except  for  pale  scaled  lines  laterally — punctolateralis  Theobald. 43 
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{c)  Abdomen  with  basal  white  lateral  spots. 
(1)  Thorax  with  two  pale  indistinct,  median,  parallel  lines  and two  silvery  lateral  spots—minula  Tlieobald. 
(2)  Thorax  unadorned. 

White  spot  mid-head— tripunctata  Theobald. 
No  white  spot — amesii  Ludlow. 

C.  Proboscis  yellow  basally,  dark  apically. 
Abdomen  with  apical  pale  bands — crassipes  van  der  Wulp. 

D.  Proboscis  with  median  interrupted  white  line  on  basal  half. 
Head  black  with  grey  margin — albomarginaia  Newstead. 

Note.— 5.  lamberti  Ventbrillon,  5.  leucomeres,  S.  desmotes  Giles  ;  5.  striocrura Giles,  of  uncertain  position. 

Culex  Linnaeus  1758.  y 
CuUcidas  with  head  covered  with  narrow,  curved  scales  above,  flat  scales  at 

the  sides,  and  upright  forked  scales.    Male  palpi  long,  acuminate.  Female, 
short.  Thorax  with  hair-like' curved  scales  or  narrow  curved 
scales.  Linear  lateral  vein- 
scales. 

The  important  species  are 
Culex  pipiens  Linnaeus  and  C. 
''atigans  Wiedemann. 

Culex  pipiens  Linnaeus  1758. 

Synonyms.  —  Culex  vulgaris 
Linnaeus  1767,  C.  alpinus  Lin- 

naeus 1767,  C.  agilis  Bigot,  C. 
ciliaris  Linnaeus  1767,  C.  com- 

munis de  Geer,  C.  rufus  Meigen 
1 81 8,  C.  phytophagus  Ficalbi 1889. 

C.  pipiens  is  widely  distributed 
in  Europe,  North  Africa,  and 
North  America,  where  it  is  the 
common  brown  mosquito. 

Its  general  appearance  is  well 
shown  in  the  illustration,  in 
which  the  head  is  brownish  from 

the  golden-brown  scales,  as  are  the  proboscis,  p.alpi,  and  antennas.  The  thorax 
is  dark  brown,  with  golden-brown  curved  scales,  and  with  three  black  lines 
due  to  black  bristles.  Abdomen  brown,  with  basal  yellow  bands.  Legs  are 
brown  and  unbanded. 

Culex  f atigans  Wiedemann  1828. 

Synonyms. — Culex  csstuans  Wiedemann  1828,  C.  pungens  Wiedemann  1828, 
C.  pallipes  Meigen  1838,  Heteronychia  dolosa  Arribalzaga  1896. 

This  is  the  common  brown  house-mosquito  of  the  tropics,  which  is  believed 
to  spread  dengue  fever. 

It  resembles  the  above,  but  has  only  two  dark  lines  on  the  thorax  as  a  rule, 
while  the  basal  abdominal  bands  are  white  or  pale  cream  colour,  and  the  first 
fork  cell  is  longer. 

MumM  Theobald. 

CulicidcB  with  straight  proboscis,  short  palpi  in  both  sexes,  usually  plumose 
antennas  in  the  male,  pilose  in  the  female.  Wings  with  six  scaled  longitudinal 
veins,  and  with  the  first  submargi^al  cell  as  long  as  or  longer  than  the  second 
posterior,    Postscutellum  nude. 

Fig.  299. — Head  and  Scutellum  of  a 
Culex,  to  show  Scales. 

(After  Theobald,  '  Culicidae  of  the  World.') 
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The  mosquitoes  included  in  this  subfamily  are  generally  fou
nd  in  the 

jungle,  and  not  in  habitations. 

Fig.  300. — CuLEX  pipiens  Linnjeus. 

Daniels  thinks  that  perhaps  they  may  be  proved  to  be  malarial  carriers. 
Loew  suspects  some  of  them  {Hamogogus  ?)  as  possible  carriers  of  Filaria 
(especially  F.  perstans). 
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The  eggs  are  laid  in  rafts,  and  the  larvae  have  respiratory  siphons.  A 
number  of  genera  are  described  by  Theobald,  whose  work  should  be 

consulted  if  further  information  is 
desired. 

LiMATiN^  Theobald. 

Culicidee  with  elbow-bent  proboscis 
and  squamaj  on  postscutcllum.  Palpi 
short  in  both  sexes.  First  fork  cell  longer 
than  second. 

Genus. — Limatus. 

Family  CoRETHRiDiE  Eysell  1905. 

Orihorrhapha  nemefcera  with  short 
proboscis  not  formed  for  piercing, 
without  scales  in  the  adult  condi- 

tion, with  transparent  larvae  rather 
resembling  those  of  Chironomus. 

The  only  reason  why  this  family, 
which  includes  the  genera  Coreihra 
and  Mochlonyx,  is  mentioned  here 

is  that  it  has  only  recently  been  separ- 
ated from  the  Culicidse,  of  which  it 

formed  a  subfamily — Culicimorphse. 

Family  Chironomid^ 

Synonyms. — Tipularice  culiciformis,  CuUmtes  Newman,  TipiladcB 
Leach,  Chironomii  Zelt,  Chironomince  Rondani. 

Orthorrhapha  nematocera  with  head  small,  often  retracted  under 
and  covered  by  the  thorax.  Ocelli  absent.  No  transverse  suture 

on  thorax  ;  eyes  reniform.  Antennae  from  six  to  fifteen  joints  ; 

pectinate  in  male,  simple  and  composed  of  fewer  joints  in  female. 
Wings  without  veins  along  the  posterior  margin  ;  costal  vein  ending 
near  the  tip  of  the  wing. 
The  Chironomid^e  include  over  800  species  of  very  dehcate 

and  often  quite  minute  flies,  popularly  called  '  midges,'  w^hich  are found  all  over  the  world,  especially  near  water. 

Kieffer  classifies  the  family  into  three  subfamihes,  as  follows  :— 

A.  Media  and  cubitus  united  by  a  cross  vein — Tanypince. 
B.  Media  and  cubitus  united  only  at  the  base. 

I.  Thorax  humped  over  the  head — ChironomincB. 

II.  Thorax  not  humped  over  the  head — Ceratopogonince. 

Of  these  three  subfamihes  only  the  last  concerns  us. 

Subfamily  Ceratopogonin^  Kieffer  1899. 

Chironomidae  with  the  thorax  not  prolonged  over  the  head, 

antennae  with  fourteen,  rarely  thirteen,  joints  in  both  sexes,  and 

the  last  joint  never  longer  than  the  two  preceding  taken  together, 

while  the  last  five  are  longer  or  almost  the  same  as  the  precedmg 

joint. 

Fig.  301. — Head  and  Scutellum 
OF  iEOES,  TO  SHOW  ScALES. 

(After  Theobald,  '  Culicidse  of 
the  World.*) 
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The  eees  may  be  laid  on  land  or  water.  If  they 
 are  laid  on  land 

the  larvl  and  pupee  resemble  those  of  Phlehotomu
s,  presently  to  be 

described  •  while  if  they  are  laid  in  water  they  occur  
m  small  clusters 

nf  thirty  to  sixty  eggs.  The  larva  is  snake-hke  a
nd  transparent,  and 

lives  on  the  surface  of  stagnant  water,  or  slowly  f
lowing  streams 

along  which  it  wriggles  and  finally  develops  in
to  a  dark-coloured 

inactive  pupa,  with  usually  breathing  organs  on  t
he  thorax,  which 

floats  on  the  surface  of  the  water.  ,  j.  ,  u     t  t 
Genera— The  subfamily  has  been  especially  studied  by  J.  J. 

Kieffer,  who  recognizes  the  following  genera  :  Lepioconops  
Skuse 

i88q  Ceratopogon  sensu  sirido  Kieffer  1899,  CuUcotd
es  Latreille 

i8oq  (Ecada  Poey  1851,  Bezzia  Kieffer  1899,  Brachypogon  K
ieffer 

iSqo  Ceratolophus  Kieffer  1899,  Palpomyia  Mergele  1818.  Of  t
he 

other  genera  usually  mentioned  he  considers  Tersesthes  
Townsend 

1803  and  Myderoiypus  Noe  1905  to  be  simply  synonyms  of  Lepio-
 

conops Skuse  1889  ;  and  Psychophcena  Philhpi  1865,  Tetraphora 

PhiUipi  1865,  and  Didymorphleps  Weyenbergh  1883  to  be  identical
 

with  either  Ceratopogon  or  Culicoides,  but  which  it  is  impossible 

to  say,  as  the  descriptions  are  too  imperfect. 

Key  of  Genera. 

(a)  Wings  absent  or  rudimentary. 
(aa)  Wings  present.  , 

(6)  Median-cubital  cross  vein  present  {i.e.,  cell  enclosed  by  a  vein). 

(bb)  Median-cubital  cross  vein  absent. 
(c)  Wing  with  four  to  five  very  indistinct  longitudinal  veins, 

wing  club-shaped,  the  anterior  margin  with  a  long,  curved 
seta  ;  the  antennae  with  about  twelve  joints, 

(cc)  Wing  margin  without  long,  curved  seta. 
(d)  Proboscis  and  palpi  rudimentary. 

{dd)  Palpi  not  rudimentary. 
(e)  Antennae  with  not  more  than  ten  joints. 

(ee)  Antennae  with  thirteen  to  fifteen  joints. 
(/)  Antennae  fifteen  jointed  (European  and  tropical  genera), 

(g)  Wings  hyaline. 
iSS)  Wings  spotted — (i)  (Ecacta. 

(ff)  Antennae  fourteen  or  less  joints. 
(g)  Thorax  rounded  and  not  produced  over  the  head.  Antennae 

thirteen  to  fourteen  joints,  legs  of  moderate  length. 
(/()  Antennje  thirteen  joints — (2)  Lepioconops. 

[hh]  Antennae  fourteen  joints,  plumose  in  the  male,  sparsely 
paired  in  female.    Typical  wing  venation. 

[i)  Wings  hairy  ;  last  joint  of  tarsus  with  an  empodium. 

{;')  Empodium  well  developed,  almost  as  long  as  the  claws,  which 
are  without  setae — (3)  Ceratopogon. 

[jj)  Empodium  not  so  distinct,  less  than  half  as  long  as  the  claws, 
which  have  setae  on  the  underside — (4)  Culicoides. 

(n)  Wings  bare  ;  pulvilli  and  empodium  wanting. 
{j)  Wing  with      distinctly  separated  from  R2-I-3.  and  not  connected 

with  it  by  the  cross  vein  like  R2 — (5)  Bezzia. 
(jj)  Wing  with  R2  present,  cells  sometimes  indistinct. 

(k)  Media  wanting — (6)  Brachypogon. 
[kk)  Media  present. 

(I)  Femora  unarmed — (7)  Ceratolophus. 
(II)  Some  of  the  femora  spinose  beneath — (S)  Pirlp.iinyia. 
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Leptoconops  Skuse  i88g. 

Synonyms. — Tersesihes  Townsend  1893,  Mycieroiypus  Noe  1905. 
The  flies  of  the  genus  are  found  in  Egypt,  Austraha,  New  Mexico, 

and  Italy. 

The  various  species  are  L.  kerleszi  Kieffer  1908,  L.  siygius  Skuse 
1889,  L.  iorrens  Townsend  1893,  L.  hezzii  Noe  1905,  and  L.  irritans 
Noe,  and  they  can  be  recognized  as  follows  : — 

A.  Antennae  of  the  female,  twelve  joints,  with  verticillates  twice  as 
long  as  the  thickness  of  the  joint.  Palpi  thrfee-jointed.  Costal 
nervure  stops  at  the  cubitus.  Legs  without  spines,  except  four 
anterior  ;  metatarsi-tarsal  hooks  simple  (Egypt— I.  lierteszi  Kieffer). B.  Antennse  of  the  female  thirteen  articles. 

L  Palpi  with  four  joints,  legs  without  spines,  tarsal  hooks 
simple,  costal  nervure  stops  at  the  cubitus,  flagellum 
with  dense  verticillates  (Australia — L.  siygius  Skuse). 

IL  Palpi  with  three  joints. 

{a)  Legs  without  spinules,  tarsal  hooks  simple,  costal 
nervure  nearly  to  the  extremity  of  the  wing,  verticil- 

lates of  flageUi  a  little  shorter  than  thickness  of 

joints  (New  Mexico — L.  torr ens  Townsend). 
(b)  Legs  armed  with  spinules,  especially  the  tibias. 

(1)  Tarsal  booklets  of  the  female  with  one  large  basal 
tooth  ;  those  of  the  male  unequal  ;  the  anterior 

with  one  long,  curved,  S-shaped  tooth ;  the  pos- 
terior with  a  short,  arched  tooth  (Italy — L.  hezzii Noe). 

(2)  Tarsal  booklets  of  the  female  with  one  strong  basal 
tooth,  flagellum  with  some  verticillates,  spinose, 

and  stronger  than  in  L.  hezzii  (Italy — L.  irritans Noe). 

New  species  are  L.  laurcB  Weiss  1912,  Tunisia,  and  L.  interruplus  Enderlein 
1907,  South  Africa. 

Ceratopogon  sensu  stricto  Meigen  1803. 

Ceratopogonin^e,  with  long-haired  wings,  especially  in  the  female, 
and  with  a  very  apparent  and  hairy  empodium  on  the  last  joint  of 
the  tarsus. 

Type. — Ceratopogon  bipundatus  Linnaeus. 
Kieffer  has  subdivided  this  genus  into  the  subgenera  Ceratopogon, 

Atrichopogon,  and  Forcipomyia,  but  none  of  the  species  of  these 
genera  are  definitely  known  to  suck  the  blood  of  vertebrates, 
although  Austen  states  that  in  the  type  specimen  of  the  species 
C.  castaneus  Walker  1848  the  abdomen  is  apparently  distended 
with  blood  as  far  as  can  be  judged  by  external  examination. 

Culicoides  Latreille  1809. 

Synonym. — Ceratopogon  Meigen  1803  pro  parte,  Cheironotnus 
Fabricius. 

Body  small,  pilose,  or  bare.    Head  depressed  in  front,  prolonged 
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into  a  short  rostrum.  Proboscis,  which  is  markedly  l
onger  thaii 

the  head  with  fleshy  labium  ;  labrum  horny,  seated  o
n  base  of 

labium  'MaxillsE  long  and  horny.  Antennte  fihform,  fo
urteen- 

i Dinted,  hairy,  with  the  second  to  eighth  joints  cyhndric
al  ovate, 

and  the  next  four  or  five  more  elongate  and  subcyhndrical,  and 
 the 

last  joint  ovate  and  cylindrical.  Subcostal  vein  ending  m
uch 

beyond  half  the  length  of  wing  ;  radial  ending  near  tip  ;  cubital 

ending  by  the  tip.  Abdomen  composed  of  eight  segments.  Legs 

almost  equal  in  length  ;  femora  armed  beneath  with  spines. 

Type. — Culicoides  puUcaris  Linnaeus. 

There  are  over  one  hundred  known  species  of  this  genus  (and 

many  more  have  been  described  since  this  statement  was  first 

Fig.  302. — Culicoides  pulicaris;  Female. 

(After  Austen,  '  British  Blood-Sucking  Flies.') 

written),  in  which  only  the  females  suck  blood,  which  they  do  most 
viciously,  and  though  they  are  not  known  to  cause  disease,  still 
they  give  rise  to  much  irritation,  especially  as,  being  very  small, 

they  can  get  through  any  ordinary  mosquito-netting.  The  eggs 
of  the  naked  species  are  laid  in  water,  attached  to  floating  algse, 
and  give  rise  to  white  worm-like  larvse  and  small  pupae,  with 
prominent  respiratory  horns.  The  eggs  of  the  hairy  species  are  laid 

in  decaying  vegetal  matter,  and  give  rise  to  small  larvae. 

Culicoides  grahamii  Austen  1909. 

Synonyms. — Culicoides  habereri  Becker  1909,  (Ecacia  hosiilissima 
Pittaluga  1910. 

This  minute  fly  appears  to  be  extremely  common,  and  to  be 
almost  the  most  troublesome  of  these  blood-thirsty  insects  in 
tropical  Africa.    It  is  known  in  the  Spanish  Guinea,  Ashanti, 
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Congo  Free  State,  Uganda,  Kamerun,  Southern  Nigeria,  Angola 
l^or  fuller  particulars  see  Austen's  '  African  Blood-Sucking  Flies ' 
p.  7,  Plate  1.,  Fig.  3,  and  Pittaluga's  Works. 

Culicoides  varius  Winn, 

This  is  the  blood-thirsty  species  in  Europe. 

CEeaeta  Poey  iSsiy 

This  genus  is  closely  related  to  Ceraiopogon  and  Culicoides.  The  antennae 
have  fafteen  and  the  palpi  five  joints.  Ocelli  are  present.  The  wings  have tew  cells.  The  tibial  spurs  and  the  pulvilU  are  absent.  The  sexes  are  similar 
but  the  antenna;  of  the  male  are  more  hairy  than  those  of  the  female. 

Species.— CEcadrt  furens  Poey  1851,  found  in  America,  but  according  to Austen  CEcacta  hoshhssima  Pittaluga  191 2,  is  the  same  as  Culicoides  erahamii Austen  1912. 

CEcacta  furens  Poey  1851. 

This  is  the  jejen  of  Cuba,  which  is  said  to  be  very  irritating.  Its  length  is 2  millimetres  from  the  head  to  the  end  of  the  abdomen.  Frons  and  antenna 
rufous.  Thorax  bronze-coloured  with  fuscous  spots  ;  abdomen  fuscous  ;  legs 
with  whitish  articulations  and  a  ring  upon  each  femur  ;  tibia  fuscous.  Wings broad,  whitish,  with  fuscous  spots.  They  are  covered  with  minute  scales  and 
possess  conspicuous  marginal  fringes. 

Bezzia  Kieffer  1899. 

Synonym. — Ceraiopogon  Meigen   1803  pro  parte.      Ceratopogonincs  with bare  wings  and  tarsi  without  empodia.    Radius  with  three  branches. 
Type.- — Bezzia  ornaia  Meigen  1803. 

Brachypogon  Kieffer  1899. 

Ceratopogonincs  with   bare  wings,  media  coalescent  with  R^-l-r,  pulvilli 
absent.  

' 

Type. — Brachypogon  vitiosus  Winnertz  i852(?)  i846(?). 

Ceratolophus  KiefEer  1899. 

Synonym. — J ohannseniella  Williston.  Ceratopogonincs  with  bare  wings, 
simple  Rj  and  R3  connected  by  cross  vein,  tarsal  claws  without  teeth. 

Type. — Ceratolophus  femoratus  Fabricius.  There  is  a  subgenus  Serromyia. 
C.  fulcithorax  Austen  1912  is  the  first  Ceratolophus  to  be  described  in  Africa. 

Palpomyia  Mergele. 
Synonym. — Xylocrypta  KiefEer. 
Ceratopogonincs  with  bare  wings  and  five  radial  cells.  R2  present ;  media 

simple  ;  some  or  all  the  femora  spinose  underneath  ;  pulvilli  and  empodia 
wanting. 

Four  subgenera:  Alasion  Rondani  1857,  Sphcsromyas  Stephens  1829, 
Serromyia  Mergele  181 8,  Heteromyia  Say  1825. 

Family  Psychodid^. 

Orthorrhapha  nemaiocera  without  ocelli,  and  with  body  densely 
covered  with  coarse  hairs.  Thorax  without  transverse  suture. 

Antennae  long,  sixteen-jointed.  Wings  very  broad  and  hairy.  No 
discoidal  cell.    Legs  long,  tibiae  without  spurs. 

The  members  of  this  family  are  small,  sometimes  very  small 
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midges  with  the  bodies  and  wings  thickly  covered  with
  hairs  and 

scales  which  give  them  a  most  characteristic  appearance
.  They 

are  found  all  over  the  world,  and  have  a  preference  for  damp
, 

shady  places,  while  their  larvae  have  been  found  m  dam
p  places— 

in  cracks  in  rocks,  old  walls,  etc  ;  in  rotting  vegetation,  hquid,  hlth 

and  water.  The  blood-sucking  genera  are  :  Phlehotomus  and
 

Sycorax  belonging  to  the  Phlebotominse,  and  possibly  one  in  t
he 

Psychodinse. 

The  Psychodidae  are  classified  into  two  subfamihes  : 

(i)  Psychodince.—Psycho^idi?^,  in  which  the  second  longitudin
al 

vein  gives  off  its  first  branch  in  the  root  of  the  wing.    The  female 

has  a  horny  ovipositor,  while  the  male  has  two  claspers. 

(3)  PhlebotomincB. — Psychodidse,  in  which  the  second  longi- 
tudinal vein  branches  after  it  has  passed  well  into  the  body  of  the 

wing.  The  female  has  not  got  a  horny  ovipositor,  while  the  male 
has  three  claspers. 

Subfamily  Psychodin^. 

The  genera  Pericoma  and  Psychoda  and  their  allies  belong  to  this 

subfamily.  As  a  rule  it  is  stated  that  these  flies  are  not  blood- 
suckers, but  Howlett  states  that  an  Indian  species  occasionally 

sucks  blood. 

Subfamily  Phlebotomin^. 

This  subfamily  is  of  importance  not  merely  because  it  contains 

blood-sucking  flies,  but  because  the  genus  Phlehotomus  is  accused 

of  spreading  the  '  Three  Days'  Fever.'  The  two  blood-sucking 
genera  may  be  distinguished  as  follows  : — 

(i)  Two  simple  veins  between  the  forks  of  the  second  and  fourth 

longitudinal  veins — Phlehotomus. 
(3)  One  simple  vein  between  the  forks  of  the  second  and  fourth 

longitudinal  veins.  Seventh  longitudinal  vein  very  short — Sycorax. 

Phlehotomus  Rondani  1840. 

Morphology. — Phlebotominse,  with  mouth-parts  formed  for  pierc- 
ing and  sucking,  palpi  of  five  joints,  antennae  long,  filiform, 

composed  normally  of  sixteen  segments.  The  thorax  is  mainly 

mesothorax,  the  prothorax  being  very  diminutive,  but  the  scutel- 
lum  and  postscutellum  are  well  developed.  Wings  hairy,  narrow, 
with  second  longitudinal  vein  twice  forked,  thus  forming  one  of  the 
two  simple  veins  between  the  forks  of  the  second  and  fourth 

longitudinal  veins,  the  other  simple  vein  being  the  third  longi- 
tudinal. The  cross  veins  are  placed  near  the  basal  fourth  of  the 

wing.  Legs  very  long  and  slender,  and  densely  clothed  with  scales. 
Ungues  simple.  The  abdomen  has  ten  segments,  the  last  being 
TTiodified  for  the  genitalia,  which  in  the  female  are  flattened,  leaf- 

like structures,  and  in  the  male  very  complex  structures  composed 
of  superior  claspers,  inferior  claspers,  submedian  lamellae,  and 
intermediate  appendages,  and  a  penis 
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The  buccal  cavity  is  wide  in  front  and  narrow  Ijehind,  where  it 
leads  via  the  pharynx  into  the  oesophagus,  which  divides  posteriorly 
into  two  tubes,  one  leading  to  the  sucking  and  the  other  to  the 
mid-gut,  at  the  posterior  extremity  of  which  are  situate  the  four 
Malpighian  tubules,  after  which  come  the  small  and  large  intestines 
Attention  is  invited  to  the  presence  of  the  sucking  stomach,  and 
to  the  number  of  the  Malpighian  tubules. 
The  female  organs  consist  of  ovaries,  from  which  the  tubular 

oviducts  pass  to  unite  before  reaching  the  base  of  the  inferior 
claspers.    There  are  two  spermathecse. 

The  male  organs  are  testes,  seminal  vesicles,  ejaculatory  duct, 
pompetta  or  little  pump,  which  regulates  the  exit  of  the  sper- 

matozoa ;  ejaculatory  ducts,  and  penis. 
Life-History. — After  fertihzation  the  female  takes  a  meal  of 

blood,  even  though  she  may  have  previously  sucked  blood.  She 
then  lays  some  thirty  to  eighty  eggs  in  damp  places,  usually  cracks 
in  rocks,  stones,  or  bricks,  and  in  doing  so  is  apparently  much 
exhausted,  and  in  captivity  may  soon  die.  The  eggs  vary  in  size 
in  different  species  from  0-15  to  0-5  milhmetre  in  length.  They 
are  elongate  oval  in  shape,  marked  with  longitudinal  dark  marks, 
connected  at  places  by  means  of  cross  lines.  The  eggs  are  laid 
singly,  and  require  four  to  six  days  in  warm,  and  fourteen  days  in 
cold,  weather  before  hatching.  The  larvae  measure  some  2  to 
5  millimetres  in  length,  and  are  composed  of  a  head  without  eyes, 
but  with  well-developed  mouth-parts  and  a  Y-shaped  mark,  and 
cylindrical  body  of  twelve  segments,  each  with  a  transverse  row 
of  spinous  hairs,  and  with  spiracles  on  the  first  and  penultimate 
segments.  The  characteristic  point  about  the  larvae  is  the  presence 
of  two  very  long  bristles  situate  on  two  tubercles  on  the  ultimate 
segment.  These  bristles  may  be  as  long  as  the  head  and  body 
taken  together.  The  length  of  the  larval  stages  depends  upon  the 
air  temperature,  and  may  last  from  two  to  fourteen  days. 

The  pupa,  2  to  5  millimetres  in  length,  is  motionless,  lying  in  the 

wrinkled,  brownish  larval  skin  which  envelops  its  last  three  seg- 
ments, and  by  which  it  is  attached  to  the  stone  on  which  it  lives. 

The  duration  of  the  pupal  stage  varies  from  eight  or  nine  to  twenty- 
eight  days.  The  whole  development,  therefore,  requires  about  one 
month  in  warm  and  two  months  in  cold  weather. 

Habits. — These  little  flies  are  essentially  nocturnal  in  their  habits, 
but  are  attracted  by  light.  During  the  day  they  lie  up  in  cool, 
shady  places  in  houses,  etc.,  under  bricks,  in  hollow  trees,  behind 

shutters,  books,  pictures,  etc.,  often  in  bathrooms,  and  more  often 
in  latrines.  They  are  very  small,  and  can  easily  pass  through  the 
meshes  of  an  ordinary  mosquito  curtain  and  fill  themselves  with 

human  blood  ;  or,  faihng  this,  they  will  content  themselves  \\\t\\ 

animal  blood — e.g.,  that  of  cattle,  dogs,  frogs,  etc.  They  fly  quite 
silently,  and  only  the  female  bites,  and  that  only  at  night.  She 
appears  to  be  stimulated  in  her  biting  propensities  by  an  increase 

of  humidity  and  temperature,  and  will  even  crawl  under  the  bed- 
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clothes  to  get  at  her  victim.  During  the  act  o
i  biting  the  posterior 

end  of  the  abdomen  is  raised,  while  the  who
le  abdomen  becomes 

much  distended  with  blood  and  reddish  in  colou
r,  except  at  the 

^°The' OTigTnally  replete  female  becomes  half  empty  in  sixteen 

and  quite  empty  of  blood  in  thirty-six  to  forty  
hours.  When  hrst 

gorged,  she  cannot  fly  easily,  and  may  be  unable  
to  escape  from 

the  mosquito  curtain,  where  she  may  be  caught  
while  quietly 

digesting  her  enormous  meal.  During  the  day  the 
 flies  remain 

resting  in  cool,  shady  places  in  houses  and  other  bu
ildings,  under 

bricks,  in  hollow  trees,  behind  shutters,  pictures,  books,  etc
.,  and 

are  often  found  in  bathrooms,  and  more  often  in  latrines. 

The  larv£e  are  very  difficult  to  find,  because  they  are  so  small
, 

while  the  pup£e  are  even  more  difficult  to  see,  because  not  me
rely 

are  they  small,  but  they  are  also  of  a  colour  similar  to  the 
 stones 

to  which  they  are  attached.  Hence  the  habits  of  larvae  and  pupse 

are  not  well  known,  and  require  to  be  restudied.  Their  presence 

may  be  determined,  even  when  they  cannot  be  found,  by  placing 

the  stones  in  a  glass  case  or  under  fine  netting,  when  the  adult  flies 

will  appear  in  due  course  if  any  pupse  are  present. 

Pathogenicity .—P/?Ze&o^ow'Ws  papatasii  Scopoh  1786  is  the  carrier 

of  the  virus  of  '  Pappataci  fever,'  and  the  whole  genus  is  composed 
of  virulent  blood-suckers,  whose  bite  is  generally  severe,  and  may 

be  quite  painful  to  non-immune,  new  arrivals,  when  the  sensations 

produced  by  bite  is  stated  to  resemble  that  which  people  imagine 

ought  to  be  experienced  by  the  application  of  a  red-hot  needle. 
The  area  of  the  bite  becomes  a  small  rose-red  papule,  surrounded 

by  a  reddish  macula,  the  total  result  being  a  maculo-papule,  which 

may  persist  for  several  days,  and  is  associated  for  a  day  or  so  with 

a  sensation  of  itching.    Children  are  especially  hable  to  be  attacked. 

Prophylaxis. — Newstead  classifies  the  possible  means  of  prophy- 
laxis into— (i)  Repellents,  (3)  fumigation,  (3)  Hght,  (4)  artificial 

air  movements,  (5)  traps,  (6)  nets,  (7)  destruction  of  breeding- 
grounds,  and  of  all  these  he  thinks  that  very  fine  spraying  with  a 
I  per  cent,  solution  of  formalin  is  the  most  effective,  especially  if 

performed  during  the  day  into  the  dark  portions  and  angles 

of  the  sleeping-chamber,  while  the  mosquito  curtain  might  be 
sprayed  towards  night.  He  thinks  that  an  electric  fan  and  a 

modified  biscuit-box  trap  Hned  with  dark  cloth  and  placed  high 

up  in  dark  places  in  the  sleeping-chamber  would  be  useful.  Major 
Crawford  recommends  the  following  ointment  for  personal  use  : 

Oleum  anisi,  i  drachm  ;  oleum  eucalypti,  i  drachm  ;  oleum  tere- 
binthinse,  J  drachm  ;  and  unguentum  acidi  boracici,  i  ounce. 

Species. — The  species  are  fairly  numerous,  and  may  be  grouped  geographic  • 
ally  as  follows  : — 

Europe. — Phlebotomies  papatasii  Scopoli  1786  (type  species),  P.  minutus 
Rondani  1840,  P.  mascitii  Grassi  1908,  P.  nigerrimus  Newstead  191 1,  P.  per- 
niciosus  Newstead  191 1. 

Africa. — P.  duboscquii  Neveu-Lemaire  1906,  found  in  Timbuktu. 
A.ua. — P.  papatasii  Scopoli  i786(?),  P.  argentipes  Annandale  T910,  P.  major 

Annandale  1910,  P.  malabaricus  Annandale  1910,  P.  babii  Annandale  191U 
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P.  himalayensis  Annandale  1910,  P.  perturbans  Meijere,  P.  angustipennis 
Meijere. 

America. — P.  vexator  Coquillett  1906,  P.  cruciatus  Coquillett  1906,  P.  ros- 
trans  Summers  1912. 

Newstcad  gives  the  following  table  for  the  purpose  of  recognizing  the 
Phlebotomi  of  Malta  : — 

A.  Abdominal  Hairs  Recumbent —  i 

(«)  Integument  black.  Large  species.  Palpi  with  second  segment 
slightly  longer  than  the  third — P.  nigerrimus. 

(&)  Integument  ochreous.  Small  species.  Palpi  with  second  seg- 
ment one-half  the  length  of  the  third — P.  minutus. 

B.  Abdominal  Hairs  more  or  less  Erect — 

(a)  Legs  in  both  sexes  relatively  short ;  average  length  of  hind-leg 
3  millimetres — P.  perniciosus. 

{b)  Legs  in  both  sexes  relatively  long  ;  average  length  of  hind-leg 
4  millimetres — P.  papatasii. 

Phlebotomus  papatasii  Scopoli  1786. 

Synonyms. — Cyniphes  molestus  Costa  1840,  Hermasson  minutus 
Loew  1844. 

Newstead  reports  that  there  are  two  distinct  colour  varieties  of 

this  insect — viz.  :  (i)  A  uniformly  pale  variety  which  is  to  be  con- 
sidered typical ;  and  (2)  a  variety  with  a  dark  fringe  to  the  costa 

and  hind  margin  of  wing.  These  two  varieties  he  distinguishes 
as  the  pale  variety  and  the  dark  variety. 

Pale  Variety. — Almost  uniformly  pale  translucent  ochreous ; 
thorax  with  a  long,  dull,  red-brown  median  stripe  and  a  single  spot 
of  the  same  colour  on  either  side  near  the  front  ;  wing  fringe  not 

markedly  darker  than  the  hairs  on  the  disc  of  the  wing. 

Dark  Variety. — Female  with  general  colour  of  pale  form,  but 

with  wing  fringes  smoky  grey,  and  some  of  the  hairs  on  the  veins 

also  dark  grey  or  smoky  grey.    The  male  was  not  observed. 

Life-History. — Ovum  when  first  expelled  shows  the  oolemma 

(interior)  and  a  micropyle  at  anterior  end.  The  first  instar  of  the 

larva  is  caterpillar-hke.  Two  pairs  of  caudal  bristles,  one  much 

longer  than  the  other,  the  other  pair  very  short.  Length,  2  to 

3-28  milHmetres.  Pupa  with  abdomen  curved  upwards  in  varjang 

degree. 

Pathogenicity. — It  is  the  carrier  of  Pappataci  fever. 

Family  Simuliid^. 

Synonyms. — Melusinidce  Tipulance  latipennis  Meigen,  Simulides 

Zelt,  Simuliies  Newman,  SimulincB  Rondani. 

Orthorrha-pha  nematocera  without  ocelH  ;  without  transverse  suture 

on  the  thorax  ;  with  short  legs,  in  which  the  posterior  tibiae  and  the 

first  joint  of  the  hind  tarsi  are  dilated  ;  with  short  straight  cylm- 

drical,  eleven-jointed  antennae  without  setae.  Eyes  of  the  male 

are  large,  and  meet  in  the  middle  line,  while  those  of  the  female  are 

smaller  and  separate.    Size,  1-5  to  4  milhmetres  in  length. 

The  SimuliidcB  or  Melusinidce  are  the  sand-flies,  also  called 
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and  S  hiriipes  Fries  are  known  in  Scotland.  S. 
 columbaczense 

Schonberg,  locally  known  as  the  '  banat,'  is  the  ca
use  of  much 

destruction  of  cattle  in  South  Hungary.  S.  indtcum  Bech
er  is 

the  '  dam  din  '  of  Assam,  which  is  a  cause  of  irritation  to  tea- 

cooKes.  S.  damnosum  Theobald  in  Uganda,  where  it  is  call
ed 

'mbwa'  and  in  the  Sudan,  where  it  is  called  '  kunteb';  and  5. 

griseicoiUs  Becker,  of  Dongola,  locaUy  called  '  nimetta,'  ar
e  very 

virulent.  Austen  says  that  the  '  potu  '  flies  were  accused  of  having 
caused  the  death  of  coohes  while  constructing  an  Indian  road. 

The  effects  of  the  bite  of  these  small  insects  is  most  irritating,  and 

the  appearance  of  a  person  after  a  severe  attack  is  most  peculiar, 

the  face  and  hands — i.e.,  the  exposed  parts — being  covered  with 
papules. 

Life-History. — ^The  eggs  are  deposited  on  stones  or  plants  in 
running  water.  The  larva  is  broad  posteriorly,  where  it  possesses 

a  sucker,  capable  of  attaching  it  to  any  convenient  object.  An- 
teriorly it  has  two  fan-like  organs.  It  moves  about  in  the  water 

after  the  manner  of  a  leech,  and  also  by  the  aid  of  a  silken  thread, 

which  it  spins.  It  feeds  on  water  plants.  The  larval  stage  lasts 
about  a  month,  when  a  cocoon  is  spun,  inside  which  the  pupa  is 
formed.  The  pupa  breathes  by  means  of  branched  filaments,  and 
at  the  end  of  a  week  becomes  the  imago,  which  is  carried  to  the 
surface  of  the  water  in  an  air- bubble. 

Habits. — -The  Simuliidce  live  in  the  open  country,  and  very 
rarely  enter  houses.  They  can  be  found  in  the  early  morning,  or, 
better,  in  the  late  afternoon,  fljdng  in  clouds.  During  the  day- 

time they  can  be  found  on  trees,  grasses,  etc.    It  is  common  to 

Fig.  303. — SiMULiuM  reptans  Latreille  :  Female. 
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find  the  males  quite  close  to  the  streams  in  which  the  eggs,  larvae, 
and  pupae  abound  ;  but  the  female  can  apparently  travel  for  con- 

siderable distances  in  search  of  food,  and  can  quite  easily  be  caught  ' 
on  the  wing.  They  may  also  be  found  in  the  ears  of  cattle,  donkeys, 

etc.,  where  they  feed.  They  are  not  all  vicious,  blood-thirsty 
insects.  Thus,  for  example,  5.  jenustum  Say  is  said  to  be  quite 
peaceably  disposed.  It  is  quite  possible  that  in  some  instances 

mistakes  have  been  madq  with  regard  to  the  blood-thirsty  pro- 
pensities of  some  species,  and  it  is  possible  that  the  real  culprit 

Fig.  304. — SiMULiuM  Larva  Fig.  305.— Simulium  Pupa 
(X  8).  (X  8). 

was  one  of  the  Ceratopogoninse,  and  therefore  it  is  necessary  to  be 

quite  certain  that  the  insect  in  question  is  really  a  Simulium,  and 

this  can  only  be  done  by  careful  examination.  For  purpose  of 

quick  field  examination,  it  is  as  well  to  inspect  the  antennae  care- 
fully, as  they  are  fairly  characteristic. 

Enemies— The  Simuliidce  have  many  enemies,  among  which 

may  be  mentioned  the  larvae  of  the  May-  and  that  of  the  Caddis-fly, 

and  many  kinds  of  fish  which  prey  upon  the  larvae,  pupae,  or  flies. 

Classincation.— The  genus  has  been  divided  into  two  subgenera 

byRoubaud— I.e.,  ProsimuUum  and  Eusimulium,  but  the  diff
erenti- 
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ation  of  the  species  is  very  difiacult.  In  fact,  the  family  urgently 
requires  revision. 

Pathogenicity.— Although  sand-flies  are  very  irritating,  and  cause 

the  death  of  cattle,  it  is  not  known  whether  they  are  the  carriers  of 

any  definite  disease  of  cattle  or  man,  though  it  seems  very  probable 

that  they  may  be  associated  with  the  spread  of  pellagra,  as  Sambon 

has  suggested  ;  but  more  will  be  said  on  this  subject  when  dis- 
cussing pellagra  in  Chapter  XLVII. 

Marchoux  and  Borret  have  suggested  that  sand-flies  may  play  a 
role  in  the  transmission  of  leprosy. 

Family  Blepharocerid^  Loew  i860. 

Orthorrhapha  nematocera,  without  discal  cell  and  with  a  secondary  set  of 
crease-like  lines  on  the  wings. 

In  tliis  family  the  genus  Curupira  Osten-Sacken  is  said  to  contain  species 
wliich  suck  blood.  The  larvae  live  in  rapid  streams.  C.  lorrentium  (Miiller) 
is  found  in  Brazil. 
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CHAPTER  XXV 

DIPTERA  [concluded) 

MUSCID^  AND  ALLIED  FAMILIES. 

Flies— Orthorrhapha—Brachycera—Tabanidae—Leptidffi—AsilidEe—Phoridae 
— Scenopinidae— Empidffi  — Cyclorrhapha— Sepsidie— Oscinida^Droso- 
philidffi— Borboridffi— CEstrida2— Sarcophagidae— Muscid^e— Anthomyidae — Pupipara — References. 

FLIES. 

This  chapter  deals  with  all  those  insects  which  come  under  the 

term  '  flies.'  In  medicine  they  are  of  importance  because  of  either 
their  blood-sucking  habits,  through  which  they  are  able  to  dis- 

seminate animal  parasites,  or  of  their  capability  of  carrying  germs 
on  the  hairs  of  their  legs  and  body,  or  in  their  ahmentary  canal. 
These  germs  are  liable  to  be  deposited  on  food,  either  by  being 
brushed  off  the  hairs  or  by  being  voided  with  the  faecal  matter  of 
the  flies.  Further,  the  larva  of  certain  species  may  enter  the 
skin  or  the  ahmentary  canal,  and  cause  irritation  and  disease  in 
this  way  (Myiasis  Hope  1837). 

Continuing  the  classification  of  the  Diptera  already  given,  the 
first  Section  included  in  this  chapter  is  that  known  as  the  Brachy- 
cera. 

SUBORDER  I.  ORTHORRHAPHA. 

SECTION  BRACHYCERA. 

The  principal  Orthorrhapha  Brachycera  may  be  divided  into  two 

groups  : — 

Group  i.  Brachycera  Homceodactyla. — Imago  with  pulvilli- 
form  empodia.  Larvfe  with  a  terminal  posterior  stigma.  Families  : 
Tabanidae,  Leptidas,  Stratiomyidas. 

Group  2.  Brachycera  Heterodactyla. — Imago  with  empodia 

undeveloped  or  bristle-like.  Posterior,  stigma  of  the  larva  not  ter- 
minal.   Families  ;  Asilidag,  Empididae. 688 
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BRACHYCERA  HOMGEODACTYLA. 

The  families  with  which  we  are  concerned  may  be  recognized  as 
follows  : — 

A.  Antennc-e  composed  of  more  than  five  joints,  or  third  joint 
complex. 

I.  Squamae  large — Tabanidce. 
II.  Squamte  small. 

Tibia  with  spurs — Leptidcs  in  part. 
B.  Antennfe  composed  of  three  joints  or  third  joint  simple — - 

LeptidcB  in  part. 

Family  Tabanid^. 

Orthorrhapha  Brachycera  with  bulky  bodies  and  often  large 
heads.  The  eyes  usually  meet  in  the  males,  but  are  separate  in 
the  females.  Antennas  with  third  joint  marked  by  four  to  eight 
annuli,  but  without  a  terminal  bristle.    Proboscis  strong  and 

Fig.  306. — Tabanus  bovinus  Linn^us  :  Female. 

prominent.  Thorax  narrower  than  the  head.  Wings  with  large 
basal  cells  and  five  posterior  cells.  Third  longitudinal  vein  bifur- 

cate.   Legs  moderately  stout.    Empodia  large. 
Remarks. — The  Tabanidse  are  blood-sucking  flies,  of  which  some' 

2,000  species  are  known.    The  blood-sucking  habit  is  confined  to 

the  females,  while  the  males  live  on  the  juices  of  plants'.  They ^ariously  known  as  horse-flies,  breeze- flies,  gad-flies,  serut-flies 
lJNue),.and  mangrove-flies  (West  Africa),  and  are  distributed  widely 44 



690  PARASITIC  CAUSES  OF  DISEASE— DIPTERA 

over  the  world.  They  are  in  the  habit  of  coming  to  water  for 

drinking  purposes,  and  this  has  enabled  them  to  be  killed  in  large 
numbers  by  sprinkling  the  water  with  kerosene,  which  probably 
prevents  them  escaping  from  the  surface  of  the  water,  and  partially 
kills  them  by  its  poisonous)  effects. 

k  k1 

Fig.  307. — ANTENNiE  of  the  TabanidjE. 

a,  a',  a",  Silvius  ;  b,  b',  Chrysops  ;  c,  Rhinomyza  ;  d,  d',  Cadicera  ;  e,  Dorca- 
loemus  ;  /,  Pangonia  ;  g-,  Erephopsis  ;  h,  Lepidoselaga  ;  i,  i',  Tabanus  ;  /, 
Hffimatopota  ;  k,  k',  Hippocentrum. 

Morphology. — As  a  rule  the  head  is  as  wide  or  wider  than  the  thorax,  convex 

anteriorly,  and  concave  posteriorly,  with  very  large,  brilliantly  coloured  eyes, 
with  golden-green  or  purple  markings. 

The  antennae  are  very  distinct,  but  the  proboscis  varies,  being  very  short 

in  some  genera  and  enormously  long  in  others.  In  the  genera  in  which  it  is 

short  it  hangs  vertically  downwards  from  the  head.  It  consists  of  a  labrum, 

two  maxillffi  with  palps,  two  mandibles,  a  hypopharynx,  and  a  thick  labium 

Fig.  308. — Larva  of  a  Tabanus  (x  2 J). 

with  well-marked  labial  palps  (labella).  The  wings  have  a  large 
 discoidal 

cell  and  very  elongate  basal  cells.  When  at  rest  the  wmgs  diverge  at
  the 

tips  They  may  be  mottled.  The  legs  are  large  and  strong.  
The  body  is 

brown,  whitish,  or  yellowish  in  colour,  but  there  may  be  markin
gs  on  tne 

abdomen. 

Life-History.— The  eggs,  which  are  spindle-shaped
,  and  whitish 

in  colour,  are  laid  in  raft-  or  flask-shaped  ma
sses  attached  to 
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water-plants.  The  larvae  live  either  in  water  or  d
amp  earth  and 

feed  upon  small  animal  organisms.  They  are  
spmdle-shaped  and 

segmented,  with  knobs  or  protuberances  on  the 
 rmgs,  either  all 

round  or  only  ventrally.  The  pupa,  which  is  free,  is
  found  m  water 

or  damp  rubbish.  •    .  + 

Pathogenicity.— It  is  possible  that  they  may  disse
minate  try- 

panosomes.  The  diseases  m'bori  in  dromedaries  m  Tim
buktu  and 

souma  in  Segon  are  believed  to  be  spread  by  Tabanus  di
icematus, 

Pjc  309.— Pupa  of  Tabanus  King:  Austen.    (After  King.) 

(From  the  Fourth  Report  of  the  Wellcome  Tropical  Research  Laboratories, Khartoum.) 

while  the  dromedary  disease  of  Algeria  is  spread  by  T.  nemoralis 

Meigen  and  T.  nigriius  Fabricius.  T.  glaucopis  Meigen  is  infected 

with  Herpetomonas  suUtlata.  According  to  Leiper,  Chrysops  is  the 

carrier  of  Loa  loa  Cobbold  1864. 

Prophylaxis. — Kerosene  spread  on  water  appears  to  be  the  best 

method  of  deahng  with  these  pests. 

Classification.— The  family  is  divided  into  two  subfamilies : 

Tabaninse  and  Pangoninae. 

TABANIN.E. 

Tabanidae  without  spurs  on  the  hind  tibiae. 

The  important  genera  of  the  Tabaninse  may  be  recognized  by  the 

following  table  : — 

L  Thorax  and  abdomen  withiri descent  tomentum — Lepidoselaga. 
II.  Thorax  and  abdomen  without  iridescent  tomentum. 

I.  Eyes  bare. 

{a)  Third  joint  of  the  antenna  without  basal  tooth — 

(1)  Antennae  extremity  slender,  and  first  joint 

elongate — Hippocenirum  (Fig.  307,  k,  k'). 
(2)  Antennae  not  remarkably  slender  and  first 

joint  not  remarkably  elongate — Hcema- 

topota  (Fig.  307,  /,  /'). 

(6)  Third  joint  of  the  antenna  with  well-developed 

basal  tooth — Tabanus  (Fig.  307,  i,  i'). 
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Lepidoselaga  Macquart  1838. 

Synonym. — Hadrus  Pcrty. 
Lepidoselaga  lepidotaWiedcma.nn  1828,  the  motuca  fly  of  Brazil 

is  a  well-known  biter.    (Kntennse,  vide  Fig.  307,  h.) 

Fig.  310. — Lepidoselaga  lepidota  Wiedemann:  Female  (x  6). 

Fig.  311.  HiEMATOPOTA  vittata  LOEW  (X  4). 

Haematopota  Meigen  1803. 

Synonym.— Chryso"ona  Meigen  1800. 

The  number  of  species  comprised  in  this  genus  is  rapidly  i
n- 

creasing About  130  have  already  been  described,  and  Austen  informs 
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us  that  many  moi'e  still  await  description  from  Africa  alone.  The 

characteristics  of  a  species  belonging  to  this  genus  are — The  elon- 

gate antennas,  the  pecuhar  wing-markings  (Fig.  311),  and  the 
peculiar  arrangement  of  the  wings  when  at  rest,  when  the  bases 
meet  together,  while  the  rest  of  the  wings  diverge  slightly  and 
slope  backwards  and  outwards.  The  species  of  Hcematopota  are 
very  bloodthirsty,  and  are  a  terrible  pest  in  the  wet  season  to  man 
and  beast  alike.  They  are  said  never,  to  bite  in  the  early  morning 
or  after  simset,  but,  on  the  contrary,  Mayer  states  that  H.  decora 
is  most  troublesome  in  the  early  morning  and  late  evening.  Neave 
states  that  the  females  bite  in  rather  dull,  damp  weather,  and 

rarely  in  the  heat  of  the  sun,  being  mostly  in  evidence  from  about 
8  to  10  a.m.  and  from  4  p.m.  to  simset  in  sunny  weather,  but  in 
the  shady,  damp  forest  they  may  be  troublesome  all  day.  The 

Hfe-history  of  the  tropical  species  is  but  little  known,  but  Neave 
thinks  that  the  majority  of  the  species  may  have  two  broods.  The 

hfe-history  of  H.  pluvialis  Linnaeus  is  partially  known.  The  egg 
stage  has  not,  so  far  as  we  know,  been  observed.  The  larva  and 

pupa  are  of  the  Tabanid  type,  as  described  above.  With  regard 

to  pathogenicity,  Balfour  reports  El  Takasha  ('  the  attacking  fly  '), 
probably  H.  taciUirna  Austen,  is  believed  to  cause  swelling  of  the 
lungs  in  sheep  and  goats. 

With  regard  to  individual  species,  H.  pluvialis  Linnaeus  is  common 
in  Europe,  while  H.  grahami  Austen  1912,  H.  daveyi  Austen  1912, 
H.  rubens  Austen  1912,  H.  beringeri  Austen  19x2,  H.  crudelis  Austen 

1912,  are  some  new  species  recently  described  by  Austen  from 
tropical  Africa.  Other  species  are  H.  obscura  Loew,  1875  in  South 
Africa,  H.  vittata  Loew  in  tropical  Africa ;  and  H.  bullatifrons 
Austen  in  Northern  Nigeria. 

Hippocentrum  Austen  1908. 

This  genus  is  nearly  allied  to  Hcematopota  Meigen  1803,  but  is, 
according  to  Austen,  distinguished  by  the  fact  that  the  head  is 
for  the  most  part  shining,  the  antennse  extremely  slender  and  the 

first  joint  elongate  (Fig.  307,  k,  k'),  and  the  terminal  joint  of  the 
palpi  in  the  female  very  large  and  shining  on  the  outer  side,  which 
is  strongly  convex,  while  the  inner  side  is  flattened ;  the  wings  are 
more  or  less  suffused  with  dark  colour,  interrupted  with  pale 
streaks  or  blotches  without  the  pecuhar  light  markings  of  Hcematopota. 

Species.— versicolor  Austen  1908  in  Uganda  and  the  Lado, 
H  trimactilatum  Newstead  in  West  Africa,  H.  strigipennis  Karsch, 
which  may  be  identical  with  H.  trimaculatum,  has  only  been  found 
m  Gaboon,  and  H.  murphyi  Austen  1912  in  West  Africa.  The  females 
bite  man  and  animals.    The  life-history  is  unknown. 

Tabanus  Linuceus  1761. 

There  are  over  900  known  species  of  Tabanus,  of  which  Tabanus 
minus  Linnseus  1761  is  found  in  Europe,  Asia,  and  South  Africa, 
in  the  Sudan  these  flies  are  called  serut- flies :  T.  ditceniatus 
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Macquart,  T.  gratus  Locw,  T.  tceniola  Palisot  de  Beauvois,  T.  fas- 
ciakts  Fabricius,  T.  africanus  Gray,  may  be  noted.  In  West  Africa 

they  are  k;iown  as  mangroves  flies.  Recently  Patton  has  described 
the  life-cycle  of  a  Crithidia  (C.  tabani  Patton  1909),  which  is  a  true 
parasite  of  T.  hilarius  and  r  nother  species. 

Subgenus  Therioplectes  Zeller  1842. 

A  number  of  species  of  this  genus  are  known  in  Europe.  Therioplectes 
micans  Meigen,  T.  borealis  Meigen,  T.  montanus  Meigen,  and  T.  tropicus,  may 
be  mentioned. 

Subgenus  Atylotus  Osten  Sacken  1876. 

Atylotus  fulvus  Meigen  and  A.  rusticus  Fabricius  are  met  with  in  Europe. 

Other  Genera. 

In  1906  Griinberg  described  three  genera,  with  one  species  in  each,  as 
belonging  to  the  Tabaninse — viz.,  Thaumasiocera  T.  akwa  in  West  [ Africa  ; 
Holoceria — H.  nobilis — in  German  East  Africa  ;  Parhcsmatopota — P.  cognaia — 
in  German  East  Africa  and  Zanzibar  ;  while  other  genera  are  Hexatoma  Meigen 

in  Europe,  Dasybasis  Macquart  in  South  America  and  Australia,  Bolbodimyia 
Bigot  in  South  America,  Udenocera  Ricardo  in  Ceylon,  Diachlonis  Osten 
Sacken  in  America,  Stibasoma  Schiner  in  South  America,  Acanthocera  Mac- 

quart  in  South  America,  Dichelacera  Macquart  in  South  America,  and 
Selasoma  Macquart  in  South  America. 

Pangoniin^. 

Tabanidse  with  hind  tibias  armed  at  the  tips  with  spurs. 

I.  Proboscis  short. 

1.  Antennae  longer  than  the  head — Chrysops. 
2.  Antennae  shorter  than  the  head — Silvius. 

II.  Proboscis  long. 

1.  Proboscis  little  longer  than  the  head — Cadicera. 

2.  Proboscis  usually  much  longer  than  the  head,  often 

longer  than  the  body — Pangonia. 

Chrysops  Meigen  1803. 

This  genus  has  become  of  greater  importance  since  Leiper  has 

shown  that  it  includes  the  carrier  of  Loa  loa  Cobbold  1864,  which 

in  its  turn  is  suspected  to  be  the  cause  of  Calabar  swellings. 

The  genus  is  world-wide  in  its  distribution,  and  is  said  to 

contain  more  than  160  species,  of  which  some  seventeen  or  more 

have  been  found  in  the  Ethiopian  region.  The  African  flies  be- 

longing to  the  genus  are  of  medium  size,  not  exceeding  10-5  milli- 
metres in  length  according  to  Austen.  The  wings  of  the  majority 

show  a  conspicuous  black  band  (Fig.  312)  running  across  the 

surface.  There  are  three  ocelli  on  the  crown  of  the  head.  The 

characters  of  the  antennae  are  shown  in  Fig.  307,  b,  b' ;  in  the  latter 

the  first  joint  is  shown  to  be  conspicuously  swollen.  During  li
ie 

the  eyes  are  of  a  golden-green  colour,  and  are  marked  with  
purplish 
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spots  and  streaks,  which  Austen  considers  present  u
seful  specihc 

characters.    When  resting,  the  wings  are  kept  half  open.
 

The  females  inflict  a  very  severe  bite,  which  causes  pain,
  in- 

flammation, and  even  at  times  oedema  and  fever. 

The  eggs  which  at  first  are  white  and  later  turn  brown  o
r  black 

are  deposited  upright  in  a  single  layer  upon  leaves  and 
 stems  of 

plants  near  water,  in  which,  or  in  the  mud  in  the  vicinity,  the  l
arvae 

live.    The  larvK  and  pupae  resemble  those  of  Tabanus,  but  in  th
e 

larva  the  last  antennal  joint  is  longer  than  the  penultimate,  an
d 

Fig.  312. — -Chrysops  wellmani  Austen:  Female  (x 

in  the  pupae  the  antennae  project  beyond  the  head.  With  regard 
to  pathogenicity,  the  genus  is  now  known  to  contain  the  carrier  of 
Loa  loa. 

As  examples  the  following  species  may  be  mentioned  :  C.  dimi- 
diata  van  der  Wulp  1885  in  West  Africa,  C.  distinctipennis  Austen 
1906  in  tropical  Africa  generally,  C.  bicolor  Cordier  1907  in  German 
East  Africa,  C.  silacea  Austen  I907  in  West  Africa,  C.  magnifica 
Austen  1911  in  German  East  Africa,  C.  centurionis  Austen  1911 
in  Uganda,  C.  cana  Austen  1911  in  East  Africa,  and  C.  dispar 
Fabricius  in  the  Oriental  region. 

Silvius  Meigen  1830. 

This  widely-distributed  genus  may  be  exemplified  by  Silvius 
fallax^  Austen  1912,  found  in  North-Eastem  Rhodesia,  and  5. 
decipiens  Loew.  The  characters  of  the  antennae  are  illustrated 

in  Fig.  307,  a,  a',  and  a". 

Cadicera  Macquart  1854. 

Over  a  dozen  species  of  this  genus  are  now  known  in  the  Ethiopian 
region,  of  which  the  following  may  be  mentioned  :  C.  melanopyga 
Wiedemann  1819,  C.  chrysosiigma  Wiedemann    1828,  C.  rubra- 
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marginata  Macquart   1885,  C.  quinquemaculala  Austen   igoS,  C. 
hiclausa  Loew  i860,  C.  chrysophila  Macquart  1834,  C.  disianii  Austen  , 
I9I2,^C.  speciosa  Ai^sten  I912,  C.  Jlavicoma  Austen  1912,  and  C. 

Fig.  313. — Cadicefa  chrysostigma  Wiedemann:  Female  (x  2^). 

obscura  Ricardo  lgo8.  The  females  have  been  observed  to  bite 

man,  but  very  httle  is  known  as  to  the  habits  or  hfe-history  of  the 
species  of  this  genus. 

Pangonia  Latreille  1802. 

This  widely  distributed  genus  used  to  contain  a  very  large  number 

of  species,  but  has  of  late  been  split  up  into  several  subgenera, 

as  may  be  shown  in  the  following  table  taken  from  Miss  Ricardo's 
paper  in  The  Annals  and  Magazine  of  Natural  History.  Series  7, 

vol.  v.,  January,  1900  : — 
1.  Wings  with  first  posterior  cell  closed. 

(«)  Eyes  bare — Pangonia  Latreille  (subgenus  Pangonia). 

{b)  Eyes  hairy — Pangonia  Latreille  (subgenus  Erephopsis Rondani). 

II.  Wings  with  first  posterior  cell  open. 

(a)  Eyes  hairy — Diatomineura  Rondani  (subgenus  Diafo- mineura). 

{b)  Eyes  bare — Diatomineura  Rondani  (subgenus  Corizo- 
neura  Rondani). 

The  characteristic  of  the  genus  is  the  extremely  long  proboscis. 

The  antennal  characters  of  Pangonia  are  shown  in  Fig.  307,  /, 

and  of  Erephopsis  at  g  in  the  same  figure.  Tbe  females  are  known 

to  be  very  bloodthirsty  and  to  bite  while  on  the  wing,  a  feat  which 
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they  can  readily  perform  owing  to  the  length  of  th
e  proboscis.  At 

the  present  time  the  life-history  is  miknown,  and  the  pa
thogenicity 

is  also  unknown.  ,    ,  t  • 

As  examples  the  following  maybe  mentioned  :  P.  rostra
ta  Lmnaus 

1764,  P.  varicolor  Wiedemann  1828,  P.  gulosa  Wied
emann  1828 

in  Africa,  P.  beckeri  Bezzi  1900  in  Somaliland,  P.  riippelln  Jaenn
icke 

Fig.  314. — Pangonia  rxtppellii  Ja^innicke  1867:  Female  (x  3). 

1867  in  the  Anglo-Egyptian  Sudan  and  British  East  Africa,  P. 
comata  Austen  1912  in  East  Africa,  Diatomineura  suavis  Loew 
1858  in  South  Africa,  D.  (Corizoneura)  Uneatithorax  Austen  1912  in 
Northern  Rhodesia,  D.  {Corizoneura)  penetrahilis  Austen  I912 
in  Northern  Rhodesia,  and  D.  {Corizoneura)  hasta  Austen  igi2 
in  Portuguese  East  Africa. 

Rhinomyza  Wiedemann  1820. 

In  this  genus  the  first  and  second  segments  of  the  antennce  are 
short,  while  the  third  segment  is  composed  of  five  rings  (Fig.  307,  c). 
Moreover,  the  third  segment  has  a  well-marked  tooth.  The  pro- 

boscis is  short.  R.  fusca  Wiedemann  1820  is  known  in  Java, 
and  R.  denticornis  Wiedemann  1828  in  South  Africa.  R.  costata 
Loew,  R.  edentula  Wiedemann,  and  R.  pusilla  Schiner,  may  also 
be  noted,  as  may  R.  umbraticola  Austen  1911  in  North  -  Eastern 
Rhodesia  and  Kalanga,  while  R,  maculata  Surcouf  is  found  in 
Madagascar. 
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Other  Genera. 

Other  genera  of  t\e  Pangoniinaj  arc  Dicrania  Macquart  in  Brazil,  Apo- 
campta  Schiner  in  ASustralia,  Pityocera  Tos  in  Central  America,  Goniops 
Aldrich  in  North  America,  Pelecorhynchus  Macquart  in  Australia  and  South 
America,  Apatolestes  Williston  in  California,  Dorcalamus  Austen  in  South 
Africa,  Scione  Walker  in  South  America,  Pronopes  Loew  in  South  Africa, 
Gastroxides  Saunders  in  India,  and  Subpangonia  Surcouf  in  West  Africa. 

Family  Leptid^. 

Orthorrhapha  hrachycera  with  brownish,  medium-sized  or  long  narrow 
bodies  and  small  heads.  The  third  antennal  joint  is  short,  and  carries  either 
a  terminal  brush  or  bristle.  The  proboscis  resembles  that  of  the  Tabanidaj, 
as  does  the  wing  venation. 

Three  genera  are  accused  of  blood-sucking  :  Leptis,  Symphoromyia,  and 
Trichopalpus. 

With  regard  to  Leptis,  the  species  L.  scolopacea  Linnaeus  and  L.  strigosa 
Meigen  are  said  to  bite  persons  in  France,  but  this  is  rare.  Symphoromyia 
(species  uncertain),  characterized  by  a  single  spur  on  the  hind  tibia  and  a 
kidney-shaped  third  antennal  joint,  is  found  in  California.  Trichopalpus 
obscurus  Phil,  is  known  in  Chili. 

The  life-history  of  the  blood-sucking  species  is  not  known,  but  the  other 
larvae  of  the  Leptidae  live  upon  decaying  vegetable  matter. 

BRACHYCERA  HETERODACTYLA. 

A.  Antenna  apparently  two-jointed  with  a  three-jointed  arista. 
Small  hunch-backed,  quick- running  flies — PhoridcB. 

B.  Antenna  always  three-jointed. 
Empodia  wanting,  vestigial  or  linear. 

I.  Radial  4  and  5  separate. 

{a)  Arista  dorsal — EmpidcB  (in  part). 
{b)  Arista  terminal. 

(1)  Front  hollowed  out  between  the  eyes.  Males 
never  holoptic.  Prosboscis  without  fleshy 

labellse  at  tip — Asilidce. 

(2)  Front    plane    or    convex.     Males  often 

holoptic.  Not  more  than  four  posterior 

cells .  Third  antennal  j  oint  without  bristle 

or  style — Scenopinidce. 
II.  Radial  4  and  5  not  separate. 

Wings  not  lanceolate,  anal  cell  short ;  second  basal  cell 

confluent  with  distal  cell.    Not  briUiantly  coloured— 
EmpidcB  (in  part). 

The  orders  Therevida;,  Midasidae,  and  Dolichopodidas,  while  containing 

species  predatory  on  other  insects,  do  not  appear  to  attack  man. 

Family  Asilid^. 

Orthorrhapha  brachycera  with  long  narrow  body,  short  broad  head,  prom- 
inent eyes,  third  joint  of  the  antenna;  simple.  Thorax  narrow  m  front. 

Wings  with  elongate  basal  cells,  third  longitudinal  vein  bifurcate,  two  inter- calary veins  present.    Empodium  with  a  horny  bristle. 

It  is  not  known  whether  the  Asilidae  are  really  blood-sucking  flies  or  not. 

It  is  suspected  that  they  bite  in  the  tropics,  but  there  is  no  definite  informati
on. 
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Family  Phorid^. 

Phorafemorata  occurs  occasionally  in  houses.    Aphiochcsta  
ferruginea  Brun- 

ner  causes  intestinal  myiasis. 

Family  Scenopinid^. 

Scenopinus  fenestralis  Linnseus  is  the  so-called  window  fly,  whi
ch  is  prob- 

ably the  only  household  fly  which  is  not  injurious  to  health. 

Family  Empid^e. 

Orthorrhapha  brachycera  with  medium  or  small  bodies  and  sma
ll  heads. 

\ntennffi  with  the  first  two  joints  very  small  and  hardly  distinct,  the
  third 

ioint  annulated,  often  with  terminal  bristle.  Wings  with  three  large  comp
lete 

basal  cells  of  which  the  third  is  shorter  than  the  second.  The  posterior 
 basal 

transverse  vein  is  parallel  to  the  border  of  the  wing.    Empodium  membr
ana- 

ItTs  doubtful  whether  these  insects  attack  man.  As  a  rule  they  live  on  the 

juices  of  other  insects  and  plants. 

SUBORDER  II.  CYCLORRHAPHA. 

Section  i.  Aschiza.— This  group  includes  the  family  Syrphidae 

of  which  no  species  is  known  to  bite  man. 

Section  2.  Schizophora— This  group  includes  the  true  fli
es 

characterized  by  a  distinct  frontal  lunula  and  a  frontal  suture  ; 

antenuce  with  three  simple  segments,  and  an  arista  which  is  generally 

dorsal.    They  may  be  classified  into — ■ 

Muscoidea. 

Synonym. — Eumyidea. 
This  superfamily  is  divided  into  : — 

Tribe  i.  Muscoidea  ACALYPTRAXiE,  without  squamae  covering 
the  halteres. 

Tribe  2.  Muscoidea  calyptrat^,  with  squamae  covering  the 
halteres. 

MUSCOIDEA  ACALYPTRAT^. 

A  large  number  of  families  are  grouped  together  under  this 

division,  of  which  the  most  important  for  our  purposes  are — 
1.  Sepsidae. 
2.  Oscinidae. 

3.  Drosophilidae. 
4.  Borboridae. 

These  families  can  be  recognized  as  follows  : — 

A  Subcostal  (auxiliary)  vein  present,  Radial  i  (first  longitudinal) 
terminates  near  or  beyond  the  middle  of  the  wing. 

I.  With  a  distinct  bristle  on  each  side  of  the  face  near  the 

oral  margin. 

Front  never  bristly  near  antennae  ;  abdomen  some- 
what elongate,  cylinclrical,  usually  narrowed  near  base. 

Small  black  flies  found  about  decaying  matter — Sepsidce. 
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B.  Subcostal  vein  absent,  vestigial,  or  incomplete.  Radial  i 
usually  ends  in  the  costa  before  the  middle  of  the  wing 
Head  not  produced  into  lateral  processes. 

I.  Hind  metatarsi  incrassate  and  usually  shorter  than  the 

second  joint — Borhoridm. 

11.  Hind  metatarsi  not  incrassate  and  always  longer  than 
the  following  joint. 

{a)  Discal  and  basal  cells  united  ;  anal  cell  absent ; 
front  bare,  or  at  most  bristly  above  ;  small, 

■  usually  light-coloured  flies — Oscinidce. 
[b)  Discal  and  second  basal  cells  separated  ;  anal  cell 

complete  though  small.    Scutellum  not  elongate 
and  triangular,  and  without  spines  on  margin. 

Oral  vibrissa  present.    Arista  long  plumose — 
DrosofhilidcB. 

Family  Sepsid^. 

The  Sepsidse  includes  the  genus  Piophila,  of  which  the  species 

Piophila  casei  Linnaeus  may  cause  intestinal  myiasis.  Sepsis 

violacea  is  a  dung-fly  often  found  in  houses. 

Family  Oscinid^  Latreille  1804. 

Muscoidea  acalyptratae  with  front  without  bristles  ;  crown  with 

only  a  few  short  bristles ;  border  of  mouth  without  vibrissse. 
Middle  tibia  with  small  spurs  ;  costa  of  wings  without  bristles. 
Subcostal  vein  absent.  Anterior  of  two  small  basal  cells  united 

with  discal  cell ;  posterior  wanting. 

The  genera  with  which  we  are  concerned  are — Microneurum 
Becker  1903  and  Hippelates  Loew  1863. 

Microneurum  Becker  1903. 

Microneurum  funicola  de  Meijere  1905. 

Synonym. — Siphonella  funicola  de  Meijere  1905. 

This  little  fly  is  the  common  '  eye- fly  '  of  Ceylon  and  Java,  wliich 
causes  great  annoyance  by  hovering  in  front  of  the  eyes,  especially 
when  reading  or  writing  indoors. 

It  is  said  to  suck  blood,  but  our  experience  is  quite  opposed  to 

this.  It  chiefly  attacks  the  eyelids  and  the  ears,  and  since  the 

experiments  performed  by  Sir  Allan  Perry  and  Castellani  it  has  been 

suspected  as  a  possible  carrier  of  the  Koch- Weeks  bacillus,  which 

is  the  cause  of  severe  attacks  of  conjunctivitis.  It  objects  to  the 

odour  of  such  substances  as  Odol,  which  may  be  used  to  drive  it 
away. 

Hippelates  Loew  1863. 

Some  authorities  consider  this  genus  not  well  founded,  and  state 

that  a  revision  of  the  genera  of  the  Oscinidae  is  urgently  required. 
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The  species  Hippdates  flavipes  Loew,  H.  pieb
efus  Loew,  and  i?. 

iusio  Loew,  attack  men  and  domestic  animals  by
  dartmg  at  the 

eves  and  other  parts  of  the  body  in  search  of  mo
isture  or  perspira- 

tion They  also  attack  wounds,  sores,  scratches,  ul
cers,  iheir 

life-history  is  unknown.  In  habits  they  are  diurnal,
  frequenting 

open  and  sunny  places.  They  are  found  in  th
e  southern  United 

States  in  Florida,  Alabama,  and  Texas.  Veils  can  be 
 used  as  a 

protection,  and  eucalyptus  oil  can  be  sprinkled  on  the
  coat  collar  to 

drive  them  away. 

Family  Drosophilid^. 

This  family  includes  the  species  Drosophila  ampelophila  Loew, 

commonly  called  the  fruit-fly,  and  found  hovering  over  fruit  in
 

houses  ;  and  as  it  is  attracted  by  excrementum  it  must  be  regarded 

as  dangerous.  There  are  a  large  number  of  species  of  Drosophila 
known. 

Family  Borborid^. 

This  family  includes  Borborus  equinus,  a  small  fly  sometimes 
found  in  houses. 

MUSCOIDEA  CALYPTRAT^. 

1.  ffistridae. 

2.  Sarcophagi dae. 

3.  Muscidse. 
4.  Anthomyidas. 

Diagnostic  Table. 

A.  First  posterior  cell  of  the  wings  not  widely  open. 

T.  Antennae  small,  more  or  less  hidden  in  round  pits; 

arista  single  or  plumose  ;  body  very  hairy — (Estridce. 
n.  Antennae  well  marked,  not  hidden  ;  arista  more  or  less 

plumose  ;  body  not  very  hairy. 

[a)  Arista  plumose  for  only  half  its  length,  bare  in  the 

terminal  half,  which  is  hair-like — Sarcophagi  dee. 

{b)  Arista  plumose  or  pectinate  along  its  whole  length — 
MuscidcB. 

B.  First  posterior  cell  widely  open— Anihomyidce. 

Family  (Estrid^. 

Muscidae  calyptratae  with  very  hairy  bodies,  which  cause  them 
to  resemble  bees.  Antennae  inserted  into  round  pits,  with  a  terminal 
bristle  on  the  third  joint.    Mouth-parts  rudimentary. 

Remarks. — -The  CEstridae  are  commonly  known  as  the  bot  or 
warble  flies,  and  are  of  interest  because  the  larvae  become  parasitic, 
either  under  the  skin,  in  the  nasal  or  pharyngeal  cavities,  or  in  the alimentary  canal. 
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Classification. — The  genera  may  be  grouped  into  two  subfamilies — 

(a)  QisirincB, -with  rudimentary  proboscis,  including  the  genera  Gasiro- 

Fig.  315. — Hypoderma  bovis  de  Geer  (x2^). 

-bhilus,  (Estrus,  Hypoderma,  etc.,  and  (&)  Cuterehrince
,  with  a  ̂TOll- 

developed  retractile  proboscis,  includmg  DermatoUa
,  etc.  lUe 

four  genera  of  interest  to  us  may  be  recognized  as 

follows  : — 

Wing  without  posterior  transverse  vein
; 

the  media  runs  towards  the  posterior 

border.  First  posterior  cell  is  partly 

open.  Arista  naked — Gastrophilus  Leach 1817. 

Wing  with  posterior  transverse  vei
n.  The 

media  at  its  end  is  bent  towards  th
e 

radius,  and  the  first  posterior  ceU  is  eit
her 

open,  partially  open,  or  closed. 

A.  Facial  grooves  approximated  belo
w.  Firet 

posterior  cell  closed  and  petiolate  bod
y 

nearly  bare — (Estrus  Linnaeus  1758. 
B.  Facial  grooves  remote.  r  u  •r.a 

(«)  Proboscis  straight,  capable  
of  being 

extended,    or    entirely  rudime
ntary. 

Antennal  groove  with  small
  angular 

Fig.  316.— Larva  of  dividing  wall.     Palpi  absent —  rtV/'O- 

^J'gTmx  it  '-rn,a  I.atreille  1825. 
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Proboscis  bent  and  capable  of  being  drawn  into
  a 

deep  cavity  on  the  under  surface  of  the  hea
d,  and 

generally  hidden  therein.  Arista  with  hai
rs  on 

the  upper  side.  Third  antennal  joint  much  l
onger 

than  the  first  two— Dermatobia  Brauer  i860. 

Fig.  317. — CEsTRUS  ovis  Linn^us  :  Female  (x  4). 

Hypoderma. — A  good  example  of  dermal  infection  is  Hypoderma 
bovis  de  Geer,  which  infests  cattle.  The  eggs  are  laid  on  tlae  skin  of 
the  animal,  and  are  probably  transferred  to  the 

mouth  by  licking,  whence  they  pass  via  the 
oesophagus  to  the  skin,  in  which  they  form 
tumours.  It  is  found  in  Europe  and  America, 
and  Peiper  has  gathered  together  histories  of 
several  cases  in  which  Hypoderma  bovis  and 
H.  diana  Brauer  have  occurred  in  man,  but 

this  is  very  rare.  The  larva  which  is  commonly 

found  in  man  belongs  to  Dermatobia  cyaniven- 
tris,  which  is  described  below. 

(Estrus. — Rhinal  myiasis  is  exemplified  by 
(Esirus  ovis  Linnaeus  1761,  which  has  been  found 

several  times  in  the  nasal  cavities  of  man,  though 
usually  found  in  sheep.  The  egg  is  laid  in  the 
nasal  cavity,  in  which  the  larvae  live  until  they 
become  pupae. 

Gastrophilus. — Intestinal  m5nasis  is  exempli- 
fied by  Gastrophilus  equi  Fabricius.    The  eggs 

are  laid  on  the  skin,  often  about  the  knees,  ̂  

and  transferred  to  the  mouth,  and  so  to  the  ̂ ^stru7oti7lin^ 
stomach,  by  hcking.    In  this  organ  they  live      i^mus  (x  4). 
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on  the  secretions  and  contents  ;  but  though  they  do  not  bite  tlie 
mucosa,  they  cause  irritation.    In  due  course  they  pass  out  of  the 

Fig.  319. — Gastrophilus  equi  Fabricius  (x  3^). 

alimentary  canal  with  the  faeces,  and  then  proceed  to  pupation. 

G.  peccntm  Fabricius  1704  is  stated  to  frequently  attack  man  in 
Siberia. 

Dermatobia  Brauer  i860. 

Dermatobia  cyaniventris  Macquart  1843. 

Synonyms. — Cuterebra  noxialis  Goudot  i&45i 
Dermatobia  noxialis  Brauer  i860. 

There  appears  to  have  been  great  doubt  as  to 
whether  D.  noxialis  is  the  same  as  or  different 

from  D.  cyaniventris.  At  present,  on  the  strength 

of  R.  Blanchard's  observations,  it  is  usual  to  look 
upon  them  as  the  same.  The  larva  of  this  species 

is  found  in  the  skin  of  man  in  tropical  America  at 

times,  and  is  known  by  various  local  names :  '  Ver 

moyoquil '  in  Mexico  ;  '  ver  macaque '  in  Cayenne ; 
'  torcel '  in  Venezuela  ;  '  nuche  '  in  Colombia  ; 
'  ura  '  and  '  berne  '  in  Brazil ;  '  cormollote  '  and 

'  anal  coshol '  in  British  Guiana  ;  '  nuche '  or 

'  gusano  '  in  New  Granada. 

The  fly,  which  has  a  yellowish  head  and  dark  blue  abdomen,  is 

supposed  to  lay  its  eggs  on  the  skin  of  domestic  and  wild  
animals 

Fig.  320. — Larva 
OF  Gastf:ophi- 

Lus  equi  Fab- ricius (x  3). 
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and  man. .  The  larvje  from  these  eggs  are  supposed  to  enter  the  skin. 

The  usual  areas  affected  are  the  head  or  trunk. 

Fig.  322.— Young  Larva  of  Fig.   323.— Older  Larva  of DerMATOBIA  CYANIVENTRIS  DermATOBIA  CYANIVENTRIS 
(x  3).  (After  Blanchard.)  Macquart  (x  2^). 

The  larva  presents  two  quite  different  appearances.  In  the  first 
they  are  club-shaped,  white  in  colour,  with  a  thick  anterior  and  a 
thm  posterior  end.    The  anterior  portion  is  beset  with  hooklets 



706    ■        PARASITIC  CAUSES  OF  DISEASE— DIPTERA 

and  has  two  strong  oral  hooks.    The  posterior  end  carries  the 

stigmata.  ,  ' 
If  left  to  themselves,  the  larvae  will  remain  in  the  skin  for  some  ' 

time,  after  which  an  abscess  forms,  and  they  are  thrown  out,  drop 
on  to  the  ground,  and  become  pupte,  and  finally  images. 
We  have  seen  larvae  resembling  these  in  the  skins  of  Europeans 

in  Africa,  and  similar  observations  have  been  made  by  Plehn, 
Strahan,  Kolb,  Nagal,  Arnold,  and  Smith  and  others,  but  whether 
these  are  D.  cyaniveniris  or  some  other  species  has  not  been 
determined. 

Pathogenicity. — They  cause  pain  and  itching  at  the  infected  spot, 
with  swelling  and  oedema  of  the  surrounding  region,  giving  rise  to 

a  boil-like  swelling,  rather  hard,  of  a  deep  red  colour,  with  a  central 
opening. 

Treatment. — On  inspecting  the  region,  a  small  opening  will  be 
seen,  and  the  larva  may  be  noted,  showing  its  stigmata  at  times, 

and  at  other  times  disappearing  and  reappearing  like  a  j  ack-in-the- 
box.  There  is  no  difficulty  in  seizing  this  parasite  with  a  pair  of 

forceps  and  forcibly  removing  it,  and  then  treating  the  wound 
antiseptically.  The  Brazilians  try  to  asphyxiate  the  larva  by 

tobacco-smoke,  or  apply  some  animal  fat  to  the  opening  in  the 
little  tumour.  The  fat  is  said  to  act  by  preventing  the  larva  from 

breathing  and  compelling  it  to  leave  the  tumour.  Some  authors 
advise  the  application  of  calomel  to  the  opening. 

Dermatobia  (?)  kenise  Kolb.  I 

Kolb  described  a  reddish-brown  fly  in  East  Africa  under  this 
term. 

The  fly  behaved  like  D.  cyaniveniris  in  laying  its  eggs  on  the 
skin  of  people  when  bathing.  The  larvae  entered  the  skin,  forming 

nodules.  The  natives  called  the  fly  '  ngumba.'  It  is,  however, 
possible  that  this  is  not  a  true  Dermatobia,  which  is  a  New  World 
genus,  but  a  Cordylohia. 

Family  :  Sarcophagid^. 

Muscidae  calyptratae  with  large  bodies,  and  antennal  bristles 

feathery  at  the  base,  but  hair-hke  and  very  fine  at  the  tip.  Legs 
stout.    First  posterior  cell  closed  or  only  slightly  open. 

The  Sarcophagi dae  are  the  blow- flies,  of  which  S.  camaria  is 
common. 

Genera. — Sarcophaga,  Wohlfahriia,  Sarcophila,  Cynomyia. 

Sarcophaga  Meigen  1826. 

It  is  by  no  means  uncommon  in  the  tropics  to  find  ulcers,  and 

especially  syphilitic  erosions  of  the  nose,  infected  with  larvae  of  flies, 

which  may  belong  to  S.  camaria  Linnaeus  1758.  The  larvae  have 

also  been  found  in  several  cavities  of  the  human  body,  and  those  of 

the  former  in  the  ahmentary  canal.    The  following  are  causes  of 
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intestinal  myiasis  :  5.  affinis,  S.  carnaria  Linnaeus  1761,  5.  hcemor- 
rhoidalis  Fallen  1810, 5.  hcematodes,  and  S.  chrysostoma  Wiedemann 

Fig.  324. — Sarcophaga  carnaria  Linn^us  :  Female  (x  3). 

1830,  5.  lambens,  and  S.  ruficornis,  cause  cutaneous  myiasis  in 

South  America.  S.  -pUnthopya  and  S.  lambens  have  been  found  in 
ulcers. 

Wohlfahrtia  Brauer  and  Bergenstamm  i88g. 

The  larvae  of  Wohlfahrtia  magnifica  Schiner  i862 

have  been  found  in  cavities  in  man's  body,  and 
also  in  cattle,  sheep,  dogs,  and  domestic  fowls. 

Sarcophila  Rondani  1856. 

The  larvae  of  species  of  this  genus — e.g.,  S.  meigeni 
Schiner,  .5.  latifrons  Fall.,  and  S.  niralis  Fall. — may 
also  be  found  in  ulcers,  etc.,  in  Germany,  Austria- 
Hungary,  and  France. 

Cynomyia  Robineau-Desvoidy  1830. 

Cynomyia  moyhiorum  Linnaeus  1761  is  believed 
to  infect  ulcers  with  its  larvae. 

Family  :  Muscid^. 

Muscidae  calyptratae  with  stout  bodies  and  short    f]^',  ̂ ^t^ tVini-o^^r.  A  -,1  ,-1  1  i^ARVA  OF  bAR- 
tnoraces.     Arista    either    entirely    plumose    or    cophaga  sp 
pectinated.     The    first    posterior    cell  is  either 
only  slightly  opened,  or  else  closed  at  the  border  of  the  wing. 
The  Muscidae  include  a  number  of  important  genera,  which  may 

be  recognized  by  the  following  table  :^ 
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Proboscis  long,  adapted  for  biting — Stomoxydin^e. 

I.  Proboscis  partly  chitinous,  partly  fleshy,  with  large 

fleshy  labellse — Pliilcematomyia. 
II.  Proboscis  entirely  chitinous  with  attenuated  labellse. 

(a)  Arista  feathered  dorsahy  only. 

(fl)  Palpi  thin,  much  shorter  than  the  proboscis. 

Third  longitudinal  vein  with  bristles  proxi- 

mally  ;  first  posterior  cell  open — Stomoxys. 

{b)  Palpi  thickened,  as  long  as  or  nearly  as  long 
as  the  proboscis. 

(1)  Proboscis  long  and  tapering  ;  first  pos- 
terior cell  widely  open  ;  third  longi- 

tudinal vein  without  bristles — Lypero- sia. 

(2)  Proboscis  short  and  stumpy  ;  first  pos- 
terior cell  narrowly  open  ;  third  longi- 

tudinal vein  with  bristles  proximaUy 

— Stygeromyia. 

(c)  Palpi  strongly  built  everywhere,  not  thick- ened. 

Proboscis  thin,  more  than  twice  the  head 

length,  swollen  at  the  base.  Arista 

with  many  branched  hairs.  Media 

(fourth  longitudinal)  with  two  sharp 
bends — Glossina. 

[13)  Arista  feathered  dorsally  and  ventrally. 

{a)  First  posterior  cell  narrowly  open  ;  third  longi- 

tudinal vein  without  hustles— Hcemaio- 
bosca. 

(b)  First  posterior  cell  widely  open. 

(1)  Third  longitudinal  vein  with  bristle
s 

proxinially — Hcematobia. 

(2)  Third  longitudinal  vein  without  brist
les 

proximaUy — Bdellolarynx. 

Proboscis  short,  not  adapted  for  biting— MusciNJ
i. 

{a)  Mid-tibia  without  bristle  on  inner  side—
 Mmsc«. 

(&)  Mid-tibia  with  bristles  on  inner  side. 

(1)  Thorax  and  abdomen  bluish-black,  not 
 lustrous 

— Calliphora. 

(2)  Thorax  and  abdomen  green  or  greenish
,  lustrous. 

{a)  Scutum  longitudinally  marked
— Chry so- 

myici. 
[b)  Scutum  so  not  marked. 

(tt)  Thorax  metalhc  green  or  blui
sli- 

green — Lucilia. 

(13)  Thorax  brassy  green  or  purpH
sh- 

blue — Pycnosoma. 
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(3)  Thorax  and  abdomen  dirty  brownish-yellow. 

{a)  Eyes  wide  apart  in  both  sexes,  second 
abdominal  segment  of  the  female  more 

than  half  the  length  of  the  abdomen — 
Auchmeromyia. 

[b)  Eyes  of  male  not  wide  apart,  and  second 
abdominal  segment  without  the  above 
character — Cordylohia. 

Philaematomyia  Austen  igog. 

Stomoxydinse  resembling  Musca  domestica  Linnaeus,  being  grey 
flies  with  remarkable  proboscis.  Front  in  male  narrow,  its  width 

in  centre  being  from  one-eleventh  to  one-fifteenth  of  total  width  of 
head  ;  width  of  the  front  in  the  female,  one-third  of  total  width 
of  head.  Proximal  portion  of  proboscis  shows  a  swollen  chitinous 
bulb,  distal  portion  soft  and  fleshy,  and  folded  back  under  distal 
end  of  bulb  when  not  in  use,  but  when  extended  there  is  a  tubular 
extension  furnished  with  a  circle  of  chitinous  teeth.  Distribution  : 

India,  Ceylon  (very  common),  Cyprus,  Senegal,  and  the  Congo. 

Type  Speeies. — PhilcBmatomyia  insignis  Austen  igog. 

Philaematomyia  insignis  Austen  igog. 

Smoke  grey  or  yellowish-grey  in  colour,  with  dorsum  of  thorax 
with  four  dark  longitudinal  stripes.  The  eggs  are  laid  in  batches  of 

fifty  to  sixty  in  cracks  in  dry  cow's-dung.  Egg  is  2  to  2' 2  millimetres 
in  length  by  0-4  millimetre  in  breadth.  Larvas  hatch  in  eight  to 
nine  hours,  and  when  mature  measure  about  i'25  centimetres. 
They  are  bright  lemon  yellow  in  colour.  They  burrow  under  the 
ground  on  the  evening  of  the  second  day,  and  pupate.  The  puparium 

resembles  that  of  Musca,  0-5  centimetre  long  by  o-i8  centimetre 
broad.  It  is  of  a  light  mahogany  colour,  and  has  eleven  segments. 

The  hfe- history  maybe  summarized :  Egg-laying,  five  to  ten  minutes  ; 
egg,  eight  to  ten  hours  ;  larvse,  two  days  ;  pupa,  three  and  a  half  to 
four  and  a  half  days  ;  total,  six  to  seven  days.  The  fly  is  ready  to 
feed  eight  hours  after  hatching.  Feeds  usually  on  cattle,  only  occa- 

sionally bites  man.  They  pass  out  a  clear  watery  fluid  from  the 
anus  while  feeding  (common  in  a  blood-sucking  fly) . 

Enemies. — Hymenoptera,  spiders,  tachinids. 
Other  Species . — Ph.  lineata  Brunetti  igio — synonym  :  Pristirrhyn- 

chomyia  lineata  Brunetti  igio— and  Ph.  etirnei  Patton  and  Cragg 1912,  both  in  India. 

SxOMOXYDINiE. 

Stomoxys  Geoffry  1764. 

Arista  of  three  segments,  feathered  dorsally  only  ;  proboscis  long, 
tapermg,  chitinized  in  all  its  extent,  non-retractile  ;  palpi  slender, 
very  short,  less  than  half  the  length  of  the  proboscis.  Fourth 
longitudinal  vein  curved  so  as  to  merely  narrow  the  first  posterior 
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cell  distally  ;  third  longitudinal  vein  bristly  at  its  proximal  end Front  narrower  in  the  male  than  in  the  female. 

Type  Species.- — Stomoxys  calcitrans  Linnaeus  1758. 
The  genus  Stomoxys  is  cosmopohtan  in  its  distribution.  The 

principal  species  are — 

European  Species. — S.  calcitrans  L.  1758. 
Asiatic  Species. — Twelve  species  known  and  two  synonyms  :  S.  brunnipes Griinberg,  S.  calcitrans  L.,  S .  plurinotata  Bigot,  5.  dacnusa  Speiser,  5.  indica 

Picard,  5.  limbata  Austen,  5.  nigra  Macquart,  S.  bengalensis  Picard,  5.  oblongo- punctata  Brunetti,  5.  prattii  Summers,  S.  pulla  Austen,  S.  siliens  Rondani 
5.  triangularis  Brunetti. 

African  Species. — Fourteen  species  and  four  probable  synonyms  are  known  : 
5.  calcitrans  L.  (5.  korogwensis  Griinberg),  S.  sitiens  Rondani,  S.  griseiceps 
Becker,  5.  nigra  Macquart  (5.  glauca  Griinberg  and  5.  lafonti  Picard),  S.  bou- 
vieriyar.  clara  Rouband,  S.  inornata  Griinberg,  5.  omega  Newstead,  5.  varipes 
Bezzi,  5.  intermedia  Roubaud,  5.  bouffardi  Picard,  5.  bilineata  Griinberg,  S. 
brunnipes  Griinberg  (S.  stellata  Griinberg),  5.  tceniatus  Bigot,  5.  ochrosoma 
Speiser. 

American  Species. — 5.  calcitrans  L. 
Australian  Species. — 5.  calcitrans  L. 
For  the  methods  of  diagnosis  of  these  species,  vide  Summers,  L.  M.  (1912), 

Journal  of  London  School  of  Tropical  Medicine,  July,  p.  184  ;  London. 

The  following  table,  modified  from  Griinberg,  gives  the  diagnosis  of  a  few 
of  the  species  : 

A.  Legs  entirely  yellow.    Wings  yellowish — 5.  tceniatus  Bigot  1887. 

B.  Legs  either  entirely  black  or  largely  black  or  blackish-brown.  Wings clear  or  darkish  coloured. 

I.  Venter  brilliantly  white — 5.  sitiens  Rondani  1873. 

II.  Venter  pale  dusky  brown,  with  characteristic  omega  mark  on  the 
thorax — 5.  omega  Newstead  1907. 

III.  Venter  grey  or  yellow. 

1.  Thorax  without  clear  black  stripes.    Hinder  part  black  without 
any  markings — S.  inornata  Griinberg  1906. 

2.  Thorax  with  clear  black  stripes.    Abdomen  with  regular  dark 
marks  or  spots. 

(fl)  Knee,  tibia,  and  tarsus — at  all  events,  on  the  two  anterior 
pairs  of  legs — entirely  brown. 

(1)  Tibia  and  tarsus  on  the  anterior  and  middle  legs  light 
brown,  on  the  hind  legs  dark  brown.  Thorax  with  two 
small  brown  longitudinal  median  lines — S.  bilineata 
Griinberg  1906. 

(2)  Tibia  and  tarsus  brown  on  all  three  legs.    Thorax  with 
broad  black  longitudinal  stripes. 

Wings  blackish,  head  and  thorax  brown-yellow — 
S.  brunnipes  Griinberg  1906. 
Wings  glassy,  head  and  thorax  grey — S.  stellata 

Griinberg  1906. 

[b)  Legs  black,  with  light  brown  knees  or  decidedly  dark  brown 

spots. 
(i)  Wing  brushes  yellowish  -  brown,  with  black  tips. 

Abdomen  witli  dark  middle  longitudinal  line. 
Second  and  third  segments  with  dark  anterior  and 
posterior  borders — 5.  glauca  Griinberg  1906. 
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(2)  Wing  brushes  black.  Abdomen  grey.  Both  middle 

segments  with  regularly  arranged  dark  spots  without 
dark  median  longitudinal  line. 

Second  and  third  abdominal  segments  with  one 

middle  basal,  one  side  apical  dark  spot,  and  dark 

*  anterior  border,  with  which  the  basal  spot  unites — 
S.  korogwensis  Griinberg  1906. 

Second  and  third  abdominal  segments  with  the 

same  dark  spots,  but  without  anterior  border-lines — S.  calcitrans  Linnaeus  1761. 

Stomoxys  calcitrans  Linn^us  1758. 

S.  calcitrans  is  the  common  stable-fly,  found  in  houses,  stables, 

and  in  the  open  near  cattle.  It  bites  all  classes  of  mammals,  and 

in  so  doing  is  suspected  of  spreading  trypanosomes,  especially 

Fig.  326. — Stomoxys  calcitrans  :  Female. 

T.  evansi.  Manders  considered  S.  nigra  Macquart  1850  to  be  the 
cause  of  the  spread  of  surra  in  Mauritius. 

It  is  rather  like  the  common  house-fly,  but  is  easily  recognized 
by  the  head  being  raised  in  the  resting  position,  by  the  projecting 
proboscis,  and  by  the  closed  wings,  touching  one  another  at  their 
bases,  and  diverging  behind. 

Morphology. — The  mouth-parts  consist  of  a  proboscis,  composed  of  rostrum, 
haustellum,  and  labelte,  which  are  bent  posteriorly,  forming  an  elbow-shaped 
joint.  The  posterior  portion  can  be  retracted  or  projected  forwards,  and 
carries  the  chitinous  fulcrum  of  the  pharyngeal  wall,  the  maxillas,  and  their 
palps.    It  is  cone-shaped,  and  is  called  the  rostrum. 

The  structure  of  the  haustellum,  or  proboscis  proper,  is  very  complex.  It 
consists  essentially  of  a  labrum,  hypopharynx,  and  labium.  The  labrum  is  a 
sharp-pointed  stylet,  which  near  its  apex  bears  a  ventral  ridge  with  four 
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sensory  hairs.  Posteriorly  it  is  attached  to  tlie  head,  where  it  forms  a  chitinous 
projection.  It  is  horseslioe-sliaped  on  transverse  section,  tlie  ventral  opening being  closed  by  the  hypopharynx,  while  laterally  its  walls,  which  expand  and 
enclose  a  cavity  containing  muscles,  articulate  with  the  labium,  thus  keeping 
the  hypopharynx  in  its  place.  The  hypopharynx,  which  contains  the 
salivary  tube,  starts  from  the  labium  and  runs  forwards,  expanding  laterally 
and  closing  in  the  labial,  pharyngeal,  or  blood-tube  mentioned  above.  Its 
lateral  expansions  contain  a  cavity.    At  its  tip  it  appears  to  be  membranous, 

which  Stephens  and  Newstead  think 
by  its  flaccid  condition  prevents 
ingress  of  fluid  during  blood-sucking, 
while  freely  permitting  the  egress  of 
saliva.  The  labium  is  stout  and  thick, 
with  a  swollen  basal  portion,  gradu- 

ally tapering  towards  the  proximal 
and  distal  extremities,  but  less  so 
basally.  Posteriorly  it  encloses  the 
labrum  and  hypopharynx,  which  it 
carries  on  a  sclerite,  which  farther 
forwards  forms  the  boundary  of  the 
labial  gutter,  and  is  joined  dorsally  by 
another  dorsal  hooked  sclerite.  These 
sclerites  stop  at  the  base  of  the  labellae. 
Ventral  to  the  dorsal  sclerites  are  two 
ventral  sclerites,  which  anteriorly 
articulate  with  a  transverse  forked 
sclerite  whose  arms  run  forwards.  To 

Fig.  327. — Head  of  Stomoxys  cal-  these  arms  the  tendons  of  longitudinal 
ciTRANS  :  Female.  muscles   are   attached,    which  are 

capable  of  rotating  them,  causing  the 
eversion  of  the  labellae.  Farther  forward  the  two  labellae  are  strengthened 
internally  by  dorsal  and  ventral  sclerites,  wliile  a  pear-shaped  axial  apophysis 
projects  forwards  freely  from  the  labium. 

The  ventral  plate  is  obliquely  placed,  and  carries — (i)  five  teeth  ;  (2)  nine 
sets  of  petiolated  blades  ;  (3)  six  sets  of  rod-like  hairs  ;  (4)  five  sets  of  opercu- 
late  hairs  ;  (5)  six  sets  of  bifurcated  hairs  ;  (6)  an  anterior  dorsal  fringe  of 
hairs  ;  (7)  a  posterior  ventral  set  of  hairs  ;  (8)  ventral  phalanges  or  hps  with 

ventral  hairs  ;  (9)  dorsal  external  set  of  hairs  ;  and  (10)  latero-external  set  of hairs. 

Internal  Anatomy.— The  pharyngeal  tube  leads  into  the  pharynx,  whose 
wall  is  formed  by  the  chitinous  fulcrum.  The  oesophagus,  at  first  flattened, 

afterwards  cyHndrical,  passes  into  the  thorax  and  opens  into  the  ventral 
surface  of  the  proventriculus.  At  this  point  it  is  joined  by  the  duct  from  the 

crop  or  sucking-stomach,  which  is  a  large  hollow  blood  reservoir  lying  in  the 
abdomen.  The  chiUfic  ventricle  has  three  coils.  The  usual  Malpighian 

tubules,  small  and  large  intestine,  and  rectum  are  present.  The  salivary 
glands  resemble  tliose  of  Musca  and  Glossina. 

Method  of  Biiing.— Stomoxys  carefully  inspects  the  skin,  and 

having  selected  a  spot,  everts  the  labellae,  and  by  a  rotatory  motion 

cuts  a  hole  through  the  epidermis  by  means  of  its  teeth,  and  then, 

inserting  the  proboscis  into  the  wound,  sucks  the  blood. 

Life-History —The  life-history  has  recently  been  studied  by 

Newstead,  who  finds  that  the  incubation  period  of  the  egg  is  two  to 

three  days,  the  life  of  the  larva  fourteen  to  twenty-one  days,  the 

pupal  stage  nine  to  thirteen  days,  making  the  total  hfe-cycle  
twentj'- 

five  to  thirty-seven  days,  but  this  may  be  considerably  prolonged 

by  the  incubation  and  larval  stages  being  lengthened  in  the  absence 

of  moisture,  or  the"  presence  of  a  low  temperature. 



LYPEROSIA 

The  eass  are  i  milhmetre  in  length,
  white,  turning  later  to  a 

rreaiu  coloui  coriaceous  and  reticul
ated  ;  curved  on  one  side  and 

Wh^  on  the  other,  where  there  i
s  a  broad  deep  groove,  wider 

^nt'  rio  ir  where  the' larva  escapes.  Th
e  number  of  eggs  varies 

hom  Torty-eight  to  seventy-one,  and 
 they  are  laid  in  warm  dung 

^T^:^:^Snnetr.s  long,  and  tapering,  
yellowish  in  colour, 

witl  blackish  mouth-parts.  The  segmentation  is  f-ot  ̂f  ̂J^^^lf^- 

The  head  has  two  large  diverging  processes, 
 which  c^^ry  the  four- 

fointed  antennee.  The  mouth  is  armed  with  a
  hook-like  mand^bl^' 

vhich  carries  a  ventral  tooth,  and  is  attached  b
y  means  of  a  hypo- 

stomal  sclerite  to  two  large  cephalo-pharyngeal 
 sclerites.  in  tat  °i 

the  upper  arms  of  which  is  a  small  perfora
ted  sclerite.  ihe  pos- 

terior stigmata  are  two  in  number.    The  mouth-ho
ok  is  used  for 

^°  Pii^)at\on  is  brought  about  in  two  hours  by  the  larva  shortening 

itself  and  becoming  barrel-shaped,  the  colour  turn
ing  to  red.  the 

pupa  measures  5  to  5-5  miUimetres  in  length,  
and  possesses  eleven 

visible  segments.  In  a  few  days  the  pupal  skm  is  sp
ht  along  lateral 

and  median  lines  anteriorly,  and  at  the  fourth  segment  
transversely, 

and  the  imago  escapes. 

Lyperosia  Rondani  1862. 

Synonym. — Glossinella  Griinberg  1906. 

Stomoxydinai  resembling  Siomoxys,  but  with  palpi  as  long  as  the 

long  slender  proboscis,  around  which,  as  they  are  broad,  they  form 

almost  a  sheath,  with  no  bristles  on  the  third  longitudinal  vein. 

Distribution  :  Europe.  Asia.  Africa,  North  America,  and  Austraha. 

Type. — Lyperosia  initans  Linnseus  1761. 

They  are  dirty  brown  or  dirty  yellowish-grey,  very  small  blood- 

sucking flies,  with  inconspicuous  markings,  and  usually  only  attack 
animals,  and  do  not  come  into  houses. 

European  Species. — L.  irritans  L.  1587,  L.  titillans  Bezzi  191 1. 

Asiatic  Species.— L.  minuta  Bezzi  1892,  L.  schillingsi  Griinberg  1906,  L. 

exigua  de  Meijere  1903,  L.  flavoherta  Brunetti  1910,  L.  rufipalpis  Becker  1910 
(■pTobaMy  =  Stygeromyia  maculosa  Austen  1907). 

African  Species. — L.  minuta  Bezzi  1892,  L.  longipalpis  Roubaud  1906 

(=L.  pallidipes  Roubaud  1907),  L.  schillingsi  Grunberg  1906  (  =  Sf.  Macu- 
losa ?),  L.  potans  Bezzi  1980,  L.  punctigera  Austen  1909,  L.  exigua  (Meijere 

1903),  L.  thironxi  Roubaud  1903. 
American  Species. — L.  initans  L.  1758,  L.  aids  Snow  1891  (synonym: 

Hcematobia  aids  Snow  1891). 
Australian  Species. — L.  exigua  Meijere  1903. 
(For  details  see  Summer's  paper,  vide  infra.) 

Stygeromyia  Austen  1907. 

Stomoxydinae  with  general  appearance  and  body  like  Stomoxys, 
proboscis  and  palpi  like  Hcematobia,  arista  feathered  dorsally  only. 
Head  flattened  from  front  to  rear  ;  proboscis  short,  stout,  shiny, 

chitinous,  not  tapering  ;  palpi  as  long  as  the  proboscis  ;  clavate  at 
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tips,  curving  upwards.    Cell  opening  as  in  Siomoxys.    Apical  por- 
tion of  fourth  vein  straight  beyond  bend — i.e.,  not  bent  inwards 

as  in  Stomoxys  and  Hcematobia.    Distribution  :  Africa  and  Southern  ' Arabia. 

Type. — Stygeromyia  maculosa  Austen  1907. 
Stygeromyia  sanguinana  Austen  1909  is  stated  by  Yale  Massey 

to  be  a  blood-sucker  in  the  Congo  Free  State,  while  S.  maculosa 
Austen  1907,  found  in  Little  Aden,  is  inferred  to  be  also  a  blood- 

sucker, and  S.  woosnami  Austen  1912  in  East  Africa. 

Glossina  Wiedemann  1830. 

Synonym. — Nemorhina  Robineau-Desvoidy  1830. 
Narrow  bodies,  elongate,  greyish-brown  or  yellowish-brown,  dull- 

coloured  flies,  with  the  wings  closed  flat  over  one  another,  and 

Fig.  328. — Glossina  palpalis  :  Female. 

projecting  considerably  beyond  the  abdomen  when  at  rest,  with  an 

anterior  proj  ecting  proboscis,  beyond  which  the  palpi  sHghtly  extend, 
and  in  which  they  are  ensheathed.    Base  of  proboscis  bulbous. 

This  is  the  genus  of  the  tsetse-flies,  a  name  probably  derived 
from  the  noise  which  they  make  when  flying,  and  now  used  in  a 

generic  sense.  They  were  first  named  by  Wiedemann  from  G.  longi- 
palpis,  brought  from  Sierra  Leone  by  Adam  Afzelius,  and  in  the  same 

year  Robineau-Desvoidy  named  another  species  from  the  Congo 
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mmorhina  -balfalis.  Their  bites  have  be
en  long  known  to  be 

Serou  ' to  animals,  but  it  was  not  till  Bruce  sh
owed  that  they 

werf  the  spreaders  of  Trypanosoma  brucc
i  and  the  cause  of  the 

disease  nagLa  in  horses,  etc.,  that  they 
 received  much  attention 

The  interest  in  them  became  vastly  greater  whe
n  m  1903  Bruce 

and  Nabarro  showed  that  they  were  the  spreade
rs  of  T.  gamUense 

and  especially  when  Kleine  showed  that  the  t
ransmission  was  not 

mechanical. 

The  genus  is  confined  to  tropical  Africa  and  Ar
abia. 

Morphology —The  points  in  the  morphology  
to  which  attention 

should  be  paid  are  as  follows :—  ,       .i.        x  • 

The  eyes  are  large  and  bare,  and  between  them 
 the  vertex  is 

depressed,  and  at  its  back  carries  ocelli.    In  front  a  d
eep  facial  pit 

Fig.  329.— Head  of  a  Glossina.     Fig.  330. — Head  of  a  Glossina. 

This  figure  shows  the  proboscis 
being  lowered  previously  to  piercing 
the  skin  to  suck  blood. 

This  figure  shows  the  proboscis 
ready  for  sucking. 

is  separated  by  a  transverse  impression  from  the  gena.  The  pro- 
boscis projects  horizontally  forwards,  while  its  bulbous  posterior 

portion  is  enclosed  in  a  fold  of  skin.  Palpi  are  rod-like,  and  clothed 
with  short  black  hairs,  and  enclose  the  proboscis.  The  antennae  are 

three-jointed,  the  first  two  being  small  and  the  third  large,  with  its 
anterior  external  angle  prominent  and  directed  forwards  and 
outwards.  At  its  base  is  attached  a  two- jointed  arista,  of  which  the 
first  segment  is  small,  and  the  second  long  and  tapering,  bearing 
some  twenty-two  fine,  curving,  branched  hairs  on  its  upper  surface 
only.    Bristles  are  frontal,  vertical,  ocellar,  and  post-medial. 

VVith  regard  to  the  thorax,  the  most  important  feature  is  the  wing, 
which  is  brownish,  with  a  pecuHar  venation.    The  costal  vein  is 
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Fig.  331. — Diagram  of  a  Tsetse-Fly. 

(Modified  after  Austen,  from  '  Monograph  of  Tsetse-Flies.') 

He.,  head  ;  Th.,  thorax  ;  Ab.,  abdomen  ;  Fr.  I.,  front  leg  ;  Mi.  I.,  middle 

leg  ;  Hi.  I.,  liind-leg  ;  Pr.,  proboscis  ensheathed  by  the  palpi  ;  Ar.,  arista; 

Fr.,'frons;  Oc,  occiput;  Ey.,  eye  ;  Sc.,  scutellum  ;  Ha.,  haltere  ;  Sq.,  squama; 
Wi'.,  wing  ;  Fe.,  femur  ;  Ti.,  tibia  ;  Ta.,  tarsus. 

Venation  of  Wing. — la,  Subcostal  or  auxiliary  vein  ;  la,  ib,  two  portions 

of  the  costal  cell  divided  by  the  humeral  transverse  vein  ;  ic.  subcostal 

cell ;  /,  radius  i,  or  first  longitudinal ;  2,  marginal  cell ;  II,  radius  2  and  3, 

or  second  longitudinal ;  3,  submarginal  cell ;  III.  radius  4  and  5.  or  third 

longitudinal ;  8,  first  basal  cell ;  5,  first  posterior  cell ;  A,  anterior  transverse 

vein  •  IV,  media  or  fourth  longitudinal ;  9,  posterior  basal  cell ;  4,  discoiaai 

cell  external  to  which  is  the  second  posterior  cell,  without  a  number  ;  B,  pos- 
terior transverse  vein  ;  C,  anterior  basal  vein  ;  V,  cubitus  i  and  2,  or  mm 

longitudinal ;  D.  posterior  basal  transverse  vein  ;  10,  posterior  basal  ceii , 
7,  third  posterior  cell ;  VI,  anal  or  sixth  longitudinal. 

well  marked,  and  the  subcostal  vein  (auxiliary)  joins  it  about  the 

junction  of  the  inner  with  the  outer  third  in  the  extended  pos
ition 

of  the  wing,  thus  enclosing  the  costal  cell,  which  is  divided  in
to  two 
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nortions  by  the  humeral  transverse  vein.   
 The  radius  i  (first 

fongitudinal)  curves  forwards,  joining  the  co
sta  about  the  junction 

of  the  inner  two-thirds  with  the  outer  one-third
,  thus  forming  a 

verv  narrow  subcostal  cell.    The  radius  2  and 
 3  (second  longi- 

tudinal) also  curves  forwards,  meeting  the  costal  margin  b
efore  the 

tin  of  the  wing  is  reached,  as  does  the  radius  4  and  5
  (third  longitudi- 

nal) •  hence  the  marginal  and  submarginal  cells  are  long  and  nar
row. 

The  media  (fourth  longitudinal)  is  highly  characteri
stic,    it  starts 

separately  from  the  preceding,  and  running  outwards
,  after  meeting 

wth  the  anterior  basal  vein,  curves  forwards  to  join  with 
 the  anterior 

transverse  vein,  when  it  bends  at  right  angles,  turning  back
wards  and 

outwards  to  join  with  the  posterior  transverse  vein,  when 
 it  again 

turns  and  runs  obhquely  forwards  to  join  the  costal  vein  just  m 
 front 

of  the  tip  of  the  wing.    Between  it  and  the  radius  4  and  5  (third
 

longitudinal)  he  internally  the  first  (anterior)  basal  cell,  and 
 exter- 

nally the   first    posterior  cell, 

separated  by  the  anterior  trans- 
verse vein,  which  is  very  oblique. 

The  cubitus  i  and  2  (fifth  longi- 
tudinal) joins  the  anterior  basal 

vein,  marking  out  the  posterior 

basal  cell,  and  then  runs  forwards 

to  join  the  posterior  transverse 

vein,  marking  out  the  discoidal 

cell,  which  is  hatchet-shaped, 
with  the  handle  running  up  to 
the  anterior  basal  transverse  vein. 

After  this  the  vein  turns  back- 

wards to  join  the  margin  of  the 

wing,  delineating  the  large  second 
posterior  cell.    The  anal  (sixth 

longitudinal)  is  very  short,  being 
unchitinized  after  meeting  with 

the  posterior  transverse  basal 

vein,  with  which  it  marks  out  the  posterior  basal  cell.  The  third 
posterior  cell  is,  however,  shown  by  its  unchitinized  trace.  The 
posterior  part  of  the  wing  shows  an  incrassation  corresponding  to 
anal  2  and  3. 

The  legs  are  simple,  rather  long,  with  long  claws  and  pul villi. 
The  abdomen  is  flattened,  tapering  to  the  apex,  and  clothed 

with  short  black  hairs.  The  male  genitalia  are  characteristic.  The 
ventral  plate  of  the  sixth  segment  carries  a  patch  of  dark  hairs  on 
each  side  of  the  middle  line,  behind  which  is  the  hypopygium,  which 
IS  oval,  tumid,  and  marked  by  a  vulviform  median  groove,  the  anus, 

running  from  its  anterior  margin  backwards  to  beyond  the  middle. 
The  proboscis  shows  the  usual  rostrum  or  conical  head  projection, 

the  haustellum,  or  proboscis  proper,  and  the  labell«. 
The  proboscis  proper  is  composed  of  labrum,  hypopharynx,  and 

labium.   The  labrum  arises  from  the  basal  bulb  of  the  proboscis  in 

Fig.  332. — Antenna  of  a  Glossina, 
SHOWING  THE  ArISTA. 

(After  Austen,  from  'Tsetse-Flies.') 
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the  form  of  a  tube,  which  is  continuous  posteriorly  with  the  pharynx, 
while  anteriorly  it  runs  forwards,  forming  the  dorsal  wall  of  the 

proboscis.  Tn  this  position  it  articulates  by  nieans  of  interlocking 
teeth  with  the  labium,  while,  opening  ventrally,  it  articulates  with 

the  hypopharynx,  which  closes  the  potential  ventral  opening. 
Farther  forwards  it  separates  from  the  labium,  and  ends  in  a  point. 
The  tube  composed  by  the  hypopharynx  and  the  labrum  is  the 

afferent  blood  or  pharyngeal  tube.  The 

hypopharynx  starts  below  the  pharynx 
surrounding  the  salivary  efferent  duct,  and 

pierces  the  bulb  of  the  proboscis,  appearing 
on  its  dorsal  aspect.  Farther  forward  it  lies 

in  a  groove  on  the  labium,  articulating 
laterally  with  the  labrum.  Finally  it  ends 
as  a  delicate  chitinous  tube  just  posterior  to 
the  labellse.  Its  canal  is  the  salivary  tube, 

or  hypopharyngeal  canal. 
The  labium,  or  second  maxilla,  starts  from 

the  ventral  area  of  the  head,  and  is  first 

swollen  to  form  the  bulb.  Anteriorly  it  is 

grooved  dorsally  to  hold  the  hypopharynx 
and  the  labrum,  while  farther  anteriorly 
it  ends  in  the  labellse.  These  structures 

(labellse)  are  joined  together  in  the  ventral 
line,  except  anteriorly,  where  there  is  a 
V-shaped  notch,  while  dorsally  they  possess 
teeth  which  interlock. 

In  the  ventral  line  the  chitinous  floor  of 

the  labium  is  prolonged  forwards  in  the  form 

of  a  fork,  in  front  of  which  is  a  membranous 

area,  anteriorly  to  which  the  inner  wall  of 
each  labellum  becomes  divided  into  dorsal, 

median,  and  ventral  segments.  Each  seg- 
ment is  armed  with  a  series  of  about  ten 

rasps,  composed  of  some  thirty  minute  bars, 
in  front  of  which  are  two  pairs  of  teeth. 

Between  the  bases  of  the  anterior  pairs  of 

teeth  there  projects  a  fan-shaped  mass  of 

spine-like  scales. 

The  segments  are  capable  of  eversion,  when 

the  muscles  pull  backwards  the  external 

walls  of  the  labellse.  In  this  way  the  teeth 

would  be  brought  in  contact  with  the  skin,  and  the  wound  necessary 

for  blood-sucking  made,  probably  by  rotatory  movements. 

Internal  Anatomy— The  internal  anatomy  has  been  carefulh' 

studied  by  Minchin,  and  does  not  materially  differ  from  that  of 

The  pharyngeal  tube  opens  into  the  pharynx,  which  i
s  situated 

mainly  in  the  rostrum.    Its  walls  are  strongly  chitinized,  form
uig 

Fig.  333. — Anatomy  of 
A  Tsetse-Fly. 

(After  Minchin,  from 
Reports  of  tlic  Royal 
Society.) 

I,  Pharynx  ;  2,  ceso- 
phagus  ;  3,  proventri- 
culus  ;  4,  thoracic  intes- 

tine ;  5,  duct  of  sucking- 
stomach  ;  6,  salivary 
duct ;  7,  salivary  gland  ; 
8,  sucking- stomach  ;  9, 
abdominalintestine  ;  10, 
rectum. 
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the  fulcrum.  The  cesophagus  runs  upwards  and  then  backwar
ds 

to  open  into  the  proventriculus,  and  to  be  continuous  via  a  long 

ventral  duct,  with  the  crop,  which  lies  in  the  first  two  segments  of 

the  abdomen.  The  chylific  ventricle  is  narrow  at  first  in  the  thorax, 

but  becomes  wider  in  the  abdomen,  where  it  coils  several  times. 

There  are  the  usual  ileum,  colon,  rectum,  and  Malpighian  tubules. 

a 

Fig.  334. — A  Glossina  in  the  Act  of  giving  Birth  to  a  Larva. 

(Modified  after  Newstead.) 

The  sahvary  glands  are  two  long  coiled  tubes  Ijnng  first  in  the 

abdomen,  and  then  passing  into  the  thorax,  and  probably  opening 

finaUy  on  the  hypopharynx,  though  this  has  not  yet  been  worked 
out. 

Life-History. — The  species  of  Glossina  live  in  jungles  or  bush, 
along  the  banks  of  streams  or  lakes.  They  appear  to  live  principally 
upon  the  blood  derived  from  big  game,  but 
Ivoch  believes  that  G.  palpalis  lives  on  that  of 
crocodiles,  and  Hodges,  on  that  of  hippopotami. 

According  to  Kinghorn,  copulation  in  G.  mor si- 
tans  lasts  for  several  hours.  The  female  in  due 

course  produces  a  single  larva,  and  may  produce 
a  second  after  fourteen  to  fifteen  days.  At  the 

completion  of  intra-uterine  life  the  larva  almost 
completely  fills  the  abdomen  of  the  mother.  Its 

extrusion  takes  place  very  rapidly,  and  it  com- 
mences to  crawl  at  once.  The  larvae,  which  are 

yellow-coloured,  are  to  be  found  as  a  rule  near 
the  roots  of  banana-trees.  These  larvae  are 

composed  of  twelve  segments,  the  anterior  of 
which  carries  the  two  minute  mouth-hooks,  and 
the  posterior  a  dark  hood  or  anal  segment. 
The  larvae  retire  to  some  hole,  and  in  a  few  hours 
become  jet-black  pupae,  from  which  the  fully 
developed  insects  issue  in  about  six  weeks. 

The  pupa  is  5-53  (5  to  6)  miUimetres  long, 
and  3-2  (3  to  375)  broad,  according  to  an  average  of  twenty measurements  by  Kinghorn,  with  twelve  segments.  The  anterior 
four  show  the  longitudinal  seam  which  bifurcates  at  the  fourth 

T^"^fi"^'  opening  through  which  the  imago,  escapes, 
the  first  segment  carries  the  mouth  and  the  twelfth  two  lateral 

Fig.  335. — Pupa  of 
A  Tsetse-Fly. 

(After  Austen,  from 
'  Tsetse-Flies.') 
a,  Magnified  ;  h, 

natural  size. 
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tumid,  tuberculated  lips,  connected  by  dorsal  and  ventral  ridges 
enclosing  a  pit,  in  which  the  posterior  stigmata  can  be  seen. 

The  larvae  of  G.  palpaiis  measure  4-5  by  175  millimetres,  and  the 
pupae  5  to  575  by  3  millimetres. 

According  to  Kinghorn,  forty-seven  to  fifty-three  days  elapse 
from  the  birth  of  the  larva  to  the  escape  of  the  imago  in  G.  morsitans. 

Bionomics. — As  G.  palpalis  is  most  probably  the  sole  means  of 
propagation  of  human  trypanosomiasis,  it  is  important  to  have 
some  idea  of  what  is  known  as  to  its  bionomics,  which  have  been 
carefully  studied  by  Hodges  and  Bagshawe. 

The  main  resort  of  the  fly  is  to  be  found  in  bush  near  water, 
especially  in  the  undergrowth  composed  of  shrubs,  bushes,  vines, 

creepers,  tall  grass,  cane-break  tangle,  and  herbaceous  plants.  Tall 
trees  alone  will  not  afford  the  protection  necessary  for  the  fly  unless 
they  overhang  the  water,  or  their  foliage  reaches  so  low  as  to  mix 
with  the  undergrowth. 

The  fly  is,  however,  not  met  with  behind  a  wide  strip  of  papyrus, 
though  it  may  be  found  on  its  water  edge.  This  is  explained  by 
Bagshawe  on  the  grounds  that  papyrus  grows  best  in  shallow  water, 
which  means  that  the  ground  is  swampy,  a  condition  which  prevents 
the  fly  from  depositing  its  larvae.  From  a  resort  such  as  this  a  fly 
can  travel  for  feeding  purposes,  or  be  carried  by  attraction  or 

artificial  means.  It  appears  probable  from  Bagshawe's  experiments 
that  a  single  flight  will  not  reach  70  to  80  yards,  but  flies  can  be 
carried  to  almost  any  distance  by  the  agency  of  boats  and  floating 

islands  of  papyrus.  Human  traffic  also  increases  the  dissemination 
of  the  fly,  as  it  is  apt  to  pursue  human  beings  for  considerable 
distances. 

Female  flies  appear  to  travel  farther  in  search  of  food  than  males, 

probably  because  they  more  urgently  require  it.  Bagshawe  suggests 

that  this  can  be  made  use  of  in  finding  the  breeding-grounds,  where 

he  says  plenty  of  males  as  well  as  females  are  to  be  found,  while 

females  alone  may  be  met  with  at  some  distance  therefrom.  The 

feeding  range,  therefore,  varies  considerably. 

Flies  bite  mostly  during  the  middle  part  of  the  day,  and  not  so 
much  at  dawn  or  in  the  late  afternoon. 

According  to  Hodges,  the  chief  conditions  required  for  a  breeding- 

ground  are  loose,  dry,  friable  earth,  situate  not  more  than  20  yards 

away  from  the  high-water  mark  of  a  stream,  and  protected  from  sun 

and  rain  by  the  shade  of  trees  and  undergrowth. 

Such  conditions  are  found  on  steep  banks  along  lakes,  rivers, 

watercourses,  etc.,  and  the  larvse  are  to  be  looked  for  at  the  bases 

of  shrubs  and  trees,  in  the  undergrowth,  and  in  earth  -  filled 

hollows  in  tree-trunks  and  branches  at  no  great  distance  from  the 

ground. 

Bagshawe  found  the  larvee  principally  at  the  roots  of  bananas 

with  scrub  and  water  in  the  immediate  neighbourhood  ;  at  the  roots 

of  a  shrub  called  Allophyllus,  belonging  to  the  Sapindacese,  especi
- 

ally in  the  dry  season  ;  at  the  roots  of  large  figs  and  of  the  wild  date
- 
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palm  {Pkcenix  reclinata)  ;  while  he  also  found  a  few  pupae  in  dry  earth 

sheltered  by  overhanging  rocks  on  wooded  banks. 

The  breeding  season  appears  to  be  at  the  commencement  of  the 

rains,  as  Bagshawe  generally  found  empty  pupal  cases  in  the  dry 
season. 

The  pupae  apparently  have  their  enemies  which  eat  them.  These 

are  minute  winged  insects  probably  belonging  to  the  Chalcididse, 
though  this  is  not  definitely  known. 

Pathogenicity. — Glossina  palpalis  is  the  carrier  of  Trypanosoma 
gambiense,  and  G.  morsitans  of  T.  rhodesiense,  both  of  which  are 
the  causes  of  sleeping  sickness  in  Africa. 

Classification. — Newstead  in  191 1  revised  tlie  genus  Glossina,  and  publislied 
a  classification  based  on  the  male  genital  armature.  We  have,  however, 

adopted  Austen's  revised  classification  in  191 1,  whicli,  slightly  modified,  is as  follows  : 

A.  Hind  tarsi  entirely  dark  (female  of  Glossina  tachinoides — basal  half  of  first 
and  extreme  bases  of  succeeding  joints  pale,  Glossina  palpalis  group. 

I.  Ground  colour  of  abdomen  ochraceous  buff,  with  interrupted  dark 
brown  deep  transverse  bands  and  sharply  defined  pale  hind  borders 
to  segments.  A  very  conspicuous  square  or  oblong  pale  area  in  the 
centre  of  the  second  segment.  Small  species  :  Body  length  7  milli- 

metres— G.  tachinoides  Westwood  1850. 
II.  Abdomen  not  so  marked. 

1.  Third  joint  of  the  antenna  dusky  brown  to  cinereous  black. 
(a)  Dorsum  of  abdomen  dark  sepia  brown,  median  paler  area 

on  second  segment,  broad,  more  or  less  quadrate  or 
irregular,  hypopygium  of  male  buff  or  ochraceous  buff — 
G.  caliginea  Austen  191 1. 

{b)  Dorsum  of  abdomen  blackish-brown,  median  paler  area 
triangular,  hypopygium  of  male  grey — G.  palpalis 
Robineau-Desvoidy  1830. 

2.  Third  joint  of  antenna  pale — G.  pallicera  Bigot  1891. 

B.  Hind  tarsi  not  entirely  dark  (except  in  G.  austeni) . 
I.  Upper  surface  of  abdomen  with  pale  ground  colour,  drab  grey,  buff, 

or  ochraceous  buii,  marked  with  very  conspicuous  dark  brown 
or  clove  brown  transverse  bands  interrupted  in  the  middle 
line — Glossina  morsitans  group. 

(a)  Last  two  joints  of  front  and  middle  tarsi  with  sharply  defined 
dark  brown  or  black  tips. 

(1)  Large  species:  Wide  head,  darker  anteriorly;  abdominal 
bands  deep — G.  longipalpis  Wiedemann  1830. 

(2)  Smaller  species :  Narrower  head — G.  morsitans  Westwood 
1850. 

(b)  Last  two  joints  of  fore  and  middle  tarsi  very  narrowly  darker, and  sometimes  the  colour  is  absent  in  the  former — 
G.  austeni  Newstead  1 9 1 2 . 

(c)  Last  two  joints  of  fore  and  middle  tarsi  pale.    Body  length  8  to 
10  millimetres — G.  pallidipes  Austen  1903. 

II.  Upper  surface  of  abdomen  not  so  banded. 

(a)  Wings  dull  sepia  coloured,  palpi  (except  in  G.  tabaniformis) long  and  slender — Glossina  fusea  group. 
I.  Third  joint  of  antenna  fringed  anteriorly  and  posteriorly with  hairs  conspicuous  when  magnified  1 5  diameters 

46 
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(a)  Longest  hairs  in  front  of  third  joint  equal  in  length  from 
one-quarter  to  one-third  of  width  of  third  joint ; 

palpi  moderately  long — G.  iabaniformis  Westwood 1850. 

(jS)  Longest  hairs  in  front  of  third  joint  equal  in  length 
from  one-half  to  one-third  of  width  of  third  joint ; 

palpi  noticeably  long  and   slender — G.  nigrofusca Newstead  1910. 

2.  Third  joint  antenna  fringed  anteriorly  with  five  short  hairs, 
scarcely  noticeable  when  magnified  1 5  diameters. 

(a)  Pleura  drab  grey,  hind  coxa;  buff  or  greyish-buff— G.  fusca  Walker  1849. 

(jS)  Pleura  dark  grey,  hind  coxae  mouse  grey — G.  fusci- 
pleuris  Austen  191 1. 

(6)  Wings  pale,  palpi  short— Glossina  brevipalpis  group. 

(1)  Dorsum  of  thorax  with  four  sharply  defined  dark 

brown  oval  or  elongate  spots,  arranged  in  a  paral- 
lelogram, two  in  front  and  two  behind  the  transverse 

suture  proboscis  bulb,  with  brown  or  dark  brown 
tip — G.  longipennis  Corti  1895. 

(2)  Dorsum  of  thorax  without  such  spots,  and  proboscis 
bulb  not  brown  or  dark  brown  at  the  tip. 

(i.)  Wings  with  upper  thickened  portion  of  anterior 
transverse  vein  dark  and  distinct— G.  brevipalpis 
Newstead  1910. 

(ii.)  Wings    with    anterior     transverse    vein  —  G. medicorum  Austen  191 1. 

Recently  Griinberg  has  described  a  new  species,  G.  ziema
nni  Griinberg 

1 91 2,  but  its  position  at  present  is  not  quite  certam. 

Hsematobosca  Bezzi  1911. 

Stomoxvdinae  resembling  Hcematohia,  but  with
  no  bristles  on  the 

first  and  third  longitudinal  veins,  and  with  
fourth  longitudinal  vein 

almost  as  strongly  bent  as  in  Musca  ;  there
fore  first  posterior  ceU 

only  very  narrowly  opens.    Distribution
  :  Southern  Europe  and 

China.  ,  .  -o     •   o  - 

Type^ — Hcematobosca  ainfalpis  Bezzi  189:5  • 

European  Species.— H.  atripalpis  Bezzi  1895
. 

Asiatic  species.— i?.  periuybans  Bezzi  1907,  
found  at  Tang-San,  China. 

HaematoMa  Robineau-Desvoidy  1830. 

Svnonvm. — Siphona  Meigen  1824. 

Stomoxydins  Resembling  Stomoxys, 
 but  with  spatulate  maxillary 

T^alDS  nearly  as  long  as  the  proboscis
  ;  arista  feathered  dorsally  and 

?ei?rX  and  third  longitudinal  ve
in  bristly  proximally.  Body 

roSS  head  broad  and  squat-    Dist
ribution  :  Europe,  India,  etc. 

Type.  HcematoUa  stimulans  Meige
n  1824. 

European  Species.— stimulans  Meigen  Brunetti  1910 

Asiatic  Species.— H.  sangmsugeus  Auste
n  1909,  «•  ̂ '^PP''  •^'^"^^  ̂  

in  India. 
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Bdellolarynx  Austen  igog. 

Flies  like  Hcematohia,  but  without  sexual  colour  dimorphism. 

Arista  with  long  hairs  above  and  with  six  fairly  long  hairs  below. 
No  bristles  on  first  and  third  longitudinal  veins. 

B.  sanguinolentus  Austen  igog  is  a  blood-sucker  found  in  India 
and  Ceylon. 

MusciNiE. 

Musca  Linnaeus  1761. 

Musca  domestica  Linnaeus  1761. 

Musca :  face  in  its  lower  part  silky  yellow,  shot  with  blackish- 
brown.    Median  stripe  black  ;  antennas  brown  ;  palpi  black. 

Thorax  dusty  grey,  with  four  equally  broad  longitudinal  stripes. 

Fig.  336. — Musca  domestica  Linn^us  (x  6). 

Scutellum  grey,  with  black  sides.  Wings  tinged  pale  grey  with 
yellowish  base.  Legs  blackish-brown.  Abdomen  yellowish,  with 
dorsal  blackish-brown  line,  except  the  last  segment,  which  is  entirely 
blackish-brown.  Eyes  separated  by  a  wide  frontal  stripe  in  the 
temale,  and  near  together  in  the  male.  Length,  6  to  7  miUimetres  • wmg  breadth,  13  to  15  millimetres. 

Remarks, — It  has  been  known  for  many  years  that  flies  can 
carry  micro-organisms  on  their  legs.  In  1888  Celli  proved  that 
nies,  fed  upon  pure  cultures  of  typhoid  bacilli,  were  able  to 
transmit  virulent  bacilli  with  their  excrement.  Early  observa- 

tions also  proved  that  flies  were  capable  of  transmitting  cholera 
nf  ̂S^^^P^i'^ish-American  War,  in  the  Army  Concentration  Camps 
01  1898,  flies  were  found  to  be  spreaders  of  typhoid.    Lime  was 
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sprinkled  on  the  faecal  pits,  and  the  flies  on  the  soldiers'  mess-table 
were  noticed  to  have  their  legs  whitened  with  the  hme. 

The  flies  which  breed  in  human  excrement  in  America  are  : 

(i)  Musca  domestica,  house-fly  ;  (2)  Drosophila  amfelopUla,  fruit- 

fly  ;  (3)  Fannia  canicularis,  Httle  house-fly  ;  (4)  F.  brevis,  little 

house-fly  ;  (5)  Stomoxys  calcitrans,  stable-fly  ;  (6)  Phorafemorata ; 

(7)  Sarcophaga  trivialis. 
Of  these  the  most  common  are  the  house  and  the  stable  flies. 

The  house-fly  is  98  per  cent,  of  all  flies  infesting  houses. 

In  the  Boer  War  of  igoo-02  flies  were  held  to  be  great  spreaders 

of  typhoid.    In  1902  a  paper,  entitled  '  An  Inquiry  into  the  Influence 

Fig.  337. — Head  of  Musca  domes- tica LiNNiEus  :  Female. 

(After  C.  J.  Martin.) 

ch.,  Pseudo  -  tracheae. 

Fig 

338. — Leg  of  Musca  do- mestica. 

(After  C.  J.  Martin.) 

of  Soil  Fabrics,  and  Flies  in  the  Disseminat
ion  of  Entenc  Infec- 

tion '  was  pubhshed  by  Firth  and  Horrocks  in  the  Bnh
sh  Medical 

Journal,  and  they  showed  that  the  ordin
ary  house-fly  [Musca 

domestica)  can  convey  enteric  infective  m
atter  from  excreta  or 

polluted  materials,  or  objects  on  which  the
y  niay  walk,  rest  or 

feed  Such  infective  matter  appears  to  be
  attached  to  their  heads 

(mandibles),  legs,  wings,  and  bodies. 
 Klein  has  recently  grovvn 

the  typhoid  baciUi  from  flies  caught  m  a
n  infected  area 

Flies  have  long  been  accused  of  being  the  s
preaders  of  dysenteiy, 

and  recently  this  view  has  been  experimen
tally  proved  by  several 

authors  including  one  of  us.  Other  
diseases,  including  intestinal 

myiasis,  are  said  to  be  spread  by  fli
es. 
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The  flies  found  by  Newstead  in  houses  in  Liverpool,  or  bred 
 from 

refuse  and  excreta,  were  Musca  domestica  in  quite  go  per  cent  o
f 

all  flies,  while  the  other  species  met  with  weve—Calhphora 
 erythro- 

cephala,  the  blow-fly  ;  Scatophaga  stercoraria,  the  dung-fly  
;  Bor- 

borus  eqiiinus,  a  small  fly  ;  Stomoxys  calcUrans,  the  stable-fly  ;  Fa
mita 

caniculans ;  F.  scalaris  ;  Anthoniyia  radicum,  the  root-fly  ;  Psy- 

choda  phalcenoides,  the  owl-midge. 

Morphology.— The  vertex  shows  three  ocelli,  situated  on  a  slightly  raised 

ocellar  triangle,  wliich  is  surrounded  by  another  triangle,  the  vertical  triangle. 

Between  the  upper  and  lateral  edges  of  the  clypeus  (face)  and  the  lower  edge 
of  the  epicranium  can  be  seen  the  crescentic  opening  of  the  ptilinum. 

The  proboscis  consists  of  the  rostrum,  the  haustellum  (proboscis  proper), 
and  the  labellae.  The  rostrum  is  a  truncated  cone  containing  the  pharynx  ; 

tlie  haustellum  is  grooved  anteriorly  to  contain  the  labrum,  epipharynx,  and 

the  hypopharynx.  Posteriorly  it  is  strengthened  by  a  sclerite  called  the 

'  theca,'  which  distally  carries  the  fork  (furca). 
The  labrum  and  the  epipharynx,  with  the  hypopharynx,  as  is  usual,  form 

the  pharyngeal  tube,  while  the  hypopharynx  contains  the  salivary  or  hypo- 

FiG.  339. — Anatomy  op  Musca  domestica. 
(After  C.  J.  Martin.) 

Labella;  P.,  proboscis  ;  S.D.,  near  salivary  duct ;  g.,  gullet ;  5,  midgut 
i.,  intestine  ;  C,  sucking  stomach;  T,  rectum. 

pharyngeal  tube.  The  labellse  are  complicated  organs  with  a  number  of 
channels  (pseudo-tracheae)  on  their  distal  surface. 

Each  labella  has  lobes  anterior,  middle,  and  posterior,  with  respectively 
twelve,  twenty-one,  and  three  channels,  which  eventually  run  to  the  oral 
aperture,  which  lies  at  the  base  of  the  oral  pit.  This  pit  is  kept  open  by  two 
discal  sclerites.  In  the  oral  pit  the  pseudo-tracheae  cease,  and  the  sides  of  the 
channels  are  covered  by  overlapping  teeth. 

The  pro-  and  meta-thoraces  are  much  reduced,  while  the  mesothorax  is  well 
developed,  and  shows  a  typical  structure.  The  venation  of  the  wings 
may  be  briefly  described  by  saying  that  the  costa  and  subcosta  are  well 
marked,  and  the  usual  costal  and  first  costal  cells  are  present.  Radius  i 
cuts  off  the  subcostal  cell ;  R.  2  and  3  the  first  radial,  and  R.  4  and  6  the 
third  radial ;  while  media  i  and  2  bound  the  radial  and  fifth  radial  cells, 
which  are  separated  by  the  radio-median  nerve.  Median  3  and  cubitus  i 
cut  ofE  the  median  and  second  median  cells,  which  are  separated  by  the 
medio-cubital  vein.  The  anal  vein  is  incomplete,  and  therefore  does  not separate  the  cubital  and  anal  cells. 

Ti^^fi  ̂ ^do™en  consists  of  eight  segments  in  the  male,  and  nine  in  the  female. 
J-ae  first  segment  in  both  sexes  is  rudimentary,  and  fused  with  the  second. 
iUe  second,  tliird,  fourth,  and  fifth  are  well  developed.    The  sixth,  seventh, 
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and  eighth  in  the  male  are  atrophied,  and  surround  the  anal  and  genital 
orifices.  The  sixth,  seventh,  eighth,  and  ninth  in  the  female  form  the  long 
ovipositor,  which  can  be  retracted  into  the  abdomen. 

The  pharyngeal  tube  mentioned  above  ends  in  the  pharynx,  which  has  a 
chitinous  wall,  the  fulcrum.  The  oesophagus  runs  into  the  thorax,  where  it 

opens  into  the  proventriculus,  and  sends  a  long  duct  to  the  trilobed  crop  which 
lies  in  the  abdomen.  The  proventriculus  is  really  a  valve  which  leads  to  the 

chyUfic  ventricle.  This  tube  is  narrow  in  front  and  wide  behind,  and  much 
coiled.  At  the  junction  with  the  Malpighian  tubes  it  becomes  the  intestine, 
which  runs  to  the  rectum.    There  are  the  four  usual  rectal  glands. 

The  salivary  glands  are  two  long  tubes  whose  ducts  unite  in  the  head  and 

open  into  the  salivary  duct  of  the  hypopharynx.  The  labial  glands  he  in  the 

proboscis  at  the  base  of  the  labellai,  and  by  their  secretion  keep  the  tip  moist. 
The  reproductive  organs  consist  in  the  female  of  ovaries,  spermathecae, 

accessory  glands  and  ducts,  and  the  ovipositor.  In  the  male  they  consist  of 
testes,  vasa  deferentia,  an  ejaculatory  duct,  and  penis. 

Life-History— This  was  first  studied  by  de  Geer  in  1752-78, 

next  by  Bouch6  in  1834,  Paclcard,  junior,  in  1873,  and  more 
recently  by  ourselves 
and  a  number  of  other 

people.  The  most  re- cent works  are  those  by 

Newstead  in  Liverpool 

and  Hewitt  in  Man- 
chester. 
The  house-fUes  lay 

their  eggs  by  preference 
in  human  faecal  matter 

when  somewhat  decom- 

posed, in  horse-manure, 
goat-manure,  cow-dung, 
and  in  fermenting  veget- 

able substance,  on  which 
the  larvae  can  feed  when 
hatched. 

But  these  grubs  can 
eat  textile  fabrics  and 

paper  when  in  need  of nourishment.  Usually 

rubbish  heap  or  loose  earth 

Fig.  340. — Egg,  Larva,  and  Pupa domestica. 

(After  C.  J.  Martin.) 

OF  MUSCA 

the  fly  works  its  way  into  the 

to  lay  its  eggs,  but  this  is  not  invari
able. 

The  time  required  for  the  development  to  be  gone  th
rough 

depends  upon  the  temperature  of  the  air,  being  most
  rapid  from 

22°  to  35°  C  •  upon  the  food,  being  more  rapid  when  animal 
 food 

is  available  ;  on  moisture,  which  is  most  necessary  ;  a
nd  upon  fer- 

mentation, which  is  also  necessary.  The  egg  takes  from  one  to  three
 

days  to  hatch  into  the  larva,  which  lives  rather  less
  than  a  week, 

arid  then  turns  into  the  pupa,  which  produces  the  im
ago. 

The  whole  time  required  is  usuaUy  twelve  to  twenty  d
ays,  ana 

never  less  than  eight  days. 



MUSCA  DOMESTICA 

Aldridge  gives  the  following  table  for  India  : 

Stage.  Hot  weather.  Cold  weather. 
Eggs        . .       One  day  . .      Two  days. 
Larvffi      .  .       Five  days        . .       Fourteen  days. 
Pupa2       .  .      Three  days       . .      Five  days. 

In  Colombo,  Ceylon,  we  found  the  development  to  be  quick,  and 

to  resemble  the  times  given  in  Aldridge's  hot-weather  table. 
Egg.— The  imago  becomes  sexually  mature  in  ten  to  fourteen  days, 

and  eggs  are  laid  as  soon  as  the  fourth  day  after  fertihzation,  usually 

120  to  150  eggs  being  laid  in  a  batch.  The  egg  is  cyhndrically  oval, 

being  broader  posteriorly,  and  has  two  curved  ribs  along  its  dorsal 

aspect.  It  hatches  by  splitting  at  the  dorsal  portion  of  the  anterior 
end. 

Larva. — The  larval  life  is  divided  into  periods  or  instars  by  the 
ecdyses. 

First  Insiar. — The  larva  is  2  millimetres  in  length,  with  a  slender 
body,  the  head  being  at  the  narrow  end,  with  a  spiny  area  on  the 
anterior  ventral  edge  of  each  segment,  and  posteriorly  two  stigmatal 

openings.  .This  stage  lasts  twenty-four  to  thirty-six  hours. 
Second  Insiar. — -The  larva  develops  a  pair  of  anterior  spiracles. 

This  stage  lasts  twenty- four  hours. 
Third  Insiar. — -The  larva  eats  vigorously  for  the  first  two  days, 

and  then,  ceasing  to  feed,  still  increases  in  size.  This  stage  lasts 

three  to  four  days,  and  ends  in  pupation.  The  larva  has  a  well- 
developed  alimentary  canal. 

Pupation. — Pupation  takes  place  in  three  to  four  hours,  and 
consists  of  the  larvae  contracting  (especially  anteriorly)  inside  its 
own  skin,  from  which  a  puparium  with  rounded  ends  is  formed. 

Length  about  6-3  millimetres,  which  is  at  first  creamy-yellow,  but 
later  becomes  dark  brown.  This  is  a  typical  coarctate  pupa, 
around  which  the  spiral  locomotory  pads  may  be  seen. 

Pupa. — The  pupal  stage  lasts  about  three  to  five  days,  when  the 
ynago,  dilating  its  frontal  sac,  ruptures  the  anterior  end  into  dorsal 
and  ventral  portions,  the  whole  separating  by  a  circular  split  at  the 
sixth  segment. 

Fly. — The  young  fly  is  at  first  underground  or  in  the  middle  of  a 

rubbish-heap,  througli  the  interstices  of  which  it  makes  its  way  to 
the  surface  by  the  aid  of  its  ptiUnum  or  frontal  sac.  When  first 

hatched  it  is  rather  grey  in  colour,  and  has  to  allow  its  wings  to 
dry  before  it  is  able  to  fly. 

Habits.^After  hatching  the  fly  sets  about  to  obtain  food,  and 
on  this  point  it  is  not  particular  as  to  the  kind,  as  anything,  from 
typhoid  fteces  and  dysenteric  f^ces  to  a  pudding,  are  quite  agreeable 
to  its  oral  lobes.  It  also  has  a  liking  for  human  sweat,  much  to  the 
annoyance  of  a  person  desiring  a  rest  on  a  tropical  afternoon.  It 
works  all  day,  but  rests  at  night  in  any  place  which  is  dark.  It  is 
not  known  whether  it  has  a  particular  preference  for  the  spots  on 
which  to  defsecate,  as  fly-specks  are  abundant.  It  is  believed  to 
clefsecate  about  fifty  times  in  twenty-four  hours.    A  number  of 
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experiments  have  been  performed  to  see  how  far  Musca  domesiica 
can  fly,  but  they  arc  not  satisfactory.  It  is  beheved  that  a  female 

fly  becomes  sexually  mature  and  depo:,its  ova  in  ten  days  after 
leaving  the  pupal  case,  that  she  lays  four  batches  of  eggs  at  intervals 

of  ten  to  fourteen  days,  and  that  then  she  dies,  but  these  figures 
must  be  received  with  great  caution.  Jephson  believes  that  the 

limit  of  life  of  an  adult  fly  is  three  weeks,  but  a  hibernating  or 
asstivating  fly  must  live  much  longer.  Indeed,  a  fly  has  been  known 
to  live  sixteen  weeks. 

Enemies. — The  enemies  of  the  house-fly  are  numerous,  and 
include  fungi  {e.g.,  Empusa  muscce),  protozoa  (?),  nematode  worms 
(?),  mites  {i.e.,  larvae  of  Trombidium  muscarum  Riley,  T.  musca 

Oudemans,  the  genus  Pigmeophorus,  nymphs  of  Tyroglyphus), 

spiders,  pseudo-scorpions,  centipedes,  larvae  of  beetles,  ants, 
wasps  ;  also  members  of  Cynipidae,  insects  which  produce  galls  on 
plants  {e.g.,  Figites  anthomyiarum  and  F.  scutellaris  attack  the 
maggots,  while  Spalangia  niger  of  the  Pteromalidse  lays  its  eggs 
in  the  pupae)  ;  and  Stenomalus  muscarum  is  also  a  pupal  parasite,  as 
is  Nasonia  brevicornis,  Pachycrepoideus  dubius,  and  Muscidifurax 

raptor.    Toads,  lizards,  and  rats  are  expert  fly-catchers. 
Pathogenicity. — It  is  a  carrier  of  the  bacilli  of  enteric  fever, 

dysentery,  cholera,  infantile  diarrhoea,  framboesia  tropica,  anthrax, 
tuberculosis,  ophthalmia,  oriental  sore,  and  parasitic  worms  {e.g., 
Ascaris  lumbricoides) . 

Calliphora  Robineau-Desvoidy  1830. 
These  are  the  blow-flies  or  bluebottles,  of  which  C.  erythrocephala  Meigen  is 

the  common  species.    It  and  the  following  have  been  found  in  the  human 
intestine  :  C.  azurea,  C.  vomitoria.    C.  limeus  is  the  cause  of  nasal  myiasis. 

Chrysomyia  Robineau-Desvoidy  1830, 

Chrysomyia  macellaria  Fabricius  1794. 

Synonyms. — Musca  macellaria  Fabricius  1794  ;  Lucilia  macellaria 

Robineau-Desvoidy  1830  ;  L.  hominivor ax CoqnereliSsS  ;  Calliphora 

infesta  PhiHppi  1861  ;  C.  macellaria  Jorge  1878  ;  C.  anthropophaga 

Conil  1878  ;  Compsomyia  rubrifrons  Macquart  ;  Somomyia 
montevidensis  Bigot. 

In  all  this  fly  has  twenty-six  synonyms,  largely  due  to  Walker, 

Macquart,  and  Robineau-Desvoidy,  but  these  were  all  carefully 
consohdated  by  Arribalzaga. 

Muscinffi  with  blue  bodies,  red  front  to  the  head,  and  three  black 

Hues  on  the  thorax.  The  body,  which  is  less  than  10  miUimetres 

in  length,  is  covered  with  stiff  black  hairs. 

Life-History.— The  female  deposits  some  three  to  four  hundred 

eggs  in  a  space  of  a  few  moments  in  some  wound  or  decaying  matter, 

but  as  the  same  fly  may  oviposit  in  different  places  at  different  tunes, 

the  total  number  of  eggs  laid  by  one  fly  must  number  some  hundreds, 

or  perhaps  even  thousands.  The  eggs  are  white  and  cyhndrical, 

I  miUimetre  in  length,  and  marked  by  a  prominent  unilateral  ridge. 

They  hatch  in  from  one  to  nine  hours,  and  produce  a  whitish  footles
s 
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larva,  rather  slender,  with  twelve  segments
,  armed  with  minute 

.pines.  It  is  most  active  and  burrows  into  the
  tissues  of  the  affected 

animals  or  into  the  mass  of  putrid  flesh  or  dec
aying  matter.  It 

-rows  rapidly  and  matures  in  from  five  to  seve
n  days,  when  it 

endeavours  to  escape  from  the  wound  or  cavity  o
n  to  the  ground, 

hen  it  wriggles  off  and  buries  itself  in  the  grou
nd  at  a  suitable \v 

Fig.  341. — Chrysomyia  macellaria  :  Female  (x  4)- 

place,  and  becomes  the  brown  cylindrical  pupa  with  rounded  ends. 

The  pupa  is  about  |  inch  in  length,  and  matures  in  some  nine  to 
fourteen  days. 

Habits. — It  is  a  pest  to  man  and  animals. 
Distribution. — America,  from  Canada  to  Patagonia,  but  most 

common  in  the  tropical  and  subtropical  belts.  It  is  killed  by  cold 
winds.  In  the  Southern  @ 
United  States  it  occurs 

from  July  to  October.  It 
is  also  found  in  the  West 
Indies. 

Pathogenicity. — It  at- 
tacks cattle  after  castra- 

tion, spaying,  branching, 
dehorning,  and  when 
wounded  by  ticks  or 
barbed    wire.     It  will 

Fig.  513.- -Chrysomyia  macellaria  :  Larva 

(X  4). 
(After  Blanchard.) 

enter  the  uterus  if  there  is  placental  retention,  and  will  attack 
the  navels  and  mouths  of  young  calves.  Horses  and  mules  may 
be  attacked  in  the  sheaths  and  vaginae,  and  in  the  navel  in 

colts.  Hogs  are  especially  liable  to  be  attacked,  but  sheep  rarely, 
unless  after  being  worried  by  dogs.  Man  is  attacked  when  sleeping 
in  the  open  air,  and  more  rarely  when  driving.    The  symptoms 
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produced  in  man  will  be  detailed  later  under  Nasal  Myiasis  in 
Chapter  XLIX. 

Treatment. — Injections  of  chlorolorm  water  are  the  best  means  of 
getting  rid  of  the  larvte,  but  the  frontal  and  other  sinuses  may  have 
to  be  opened  to  remove  them  if  in  large  numbers. 

Prophylaxis. — ^The  use  of  mosquito  curtains  and  protection  to 
the  nose  by  handkerchiefs  are  important  in  man.  Wounds  of 
animals  should  be  washed  with  weak  carbolic  lotion  and  dressed 

with  pine  tar  or  oakum  and  tar. 

Chrysomyia  viridula. 

Causes  nasal  myiasis  in  Central  America,  and  will  attack  ulcers. 

Pycnosoma  Brauer  and  Bergenstamm  1893. 

The  larvse  of  Pycnosoma  putorium  Wiedemann  1830  are  said  to 
be  parasitic  in  man  and  the  domestic  animals  in  Abyssinia,  the 

Belgian  Congo,  and  Lorenzo  Marques. 
This  fly  resembles  Chrysomyia,  but  the  three  dark  stripes  on  the 

dorsum  of  the  thorax  are  wanting. 

Pathogenicity. — It  causes  nasal  myiasis  in  man,  while  other 

species — e.g.,  P.  megacephala  and  P.  marginale,  etc. — are  found  in 
cattle. 

Lucilia  Robineau-Desvoidy  1830. 

Flies  of  this  genus — e.g.,  L.  ccssar  Linnseus  and  L.  sericata — deposit  their 
eggs  on  ulcers.  L.  nohilis  Meigen  has  been  found  in  the  auditory  meatus. 

According  to  Peiper,  L.  c<ssar  Linnaeus  and  L.  regina  Macy  have  been  recog- 
nized as  causes  of  intestinal  myiasis. 

Cordylobia  Griinberg  1903. 

Cordylobia  anthropophaga  E.  Blanchard. 

Synonym. — Ochromyia  anthropophaga  E.  Blanchard,  G.  grUnhergi 
Donitz. 

The  larva  of  this  fly,  which  is  called  '  ver  du  Cayor,  because  it 
was  first  noticed  in  Cayor,  in  Senegambia,  burrows  into  the  skin  and 

causes  a  painftd  sweUing.    It  extends  from  Senegal  to  Natal. 

Life-History  and  Morphology.— It  is  not  certain  whether  the  fly 

lays  its  eggs  upon  the  ground  or  upon  the  clothing  of  people  and  
the 

skin  of  animals.  Hence  it  is  not  known  whether  the  larva  creeps 

from  the  ground  on  to  the  human  being  or  animal,  or  hatches  in  the 

clothing  and  simply  enters  the  skin. 

The  larva,  which  measures  about  12  miUimetres,  is  composed  
ot 

twelve  segments,  of  which  the  anterior  or  cephahc  is  bluntly  p
ointed 

in  front  and  truncated  behind,  and  carries  two  black  mout
h  booklets 

on  its  ventral  surface.  External  to  these  booklets  he 
 the  antennal 

protuberances.  On  the  third  to  the  eleventh  segmen
ts  there  are 

minute,  rather  characteristic,  brownish,  chitinous,  
recurved  spines. 

The  greatest  breadth  is  at  the  level  of  the  sixth
  to  seventh  seg- 

ments while  the  last  segment  has  a  flattened  posterior  
surface  whicli 
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rarries  the  posterior  stigmata.  It  is  parasitic  in  men, 
 monkeys, 

and  dogs.  The  pupa  measures  10-3  by  4-6  milhmetres
,  and  looks 

like  any  ordinary  muscid  pupa. 

Fig.  343. — CoRDYLOBiA  ANTHROPOPHAGA  Blanchard  :  Female  (x  4). 

The  fly  measures  9-5  millimetres,  and  has  a  yellowish-coloured 

head,  body,  and  wing.  The  thorax  is  marked  dorsally  by  longi- 
tudinal dark  stripes,  while  the  abdomen  has  also  blackish 

markings,  and  the  wings  are  of  a  brownish 
tinge.  The  female  is  distinguished  from  the 

male  by  the  eyes  being  separated  by  a  broad 
frontal  stripe ;  in  the  black  colour  of  the 
third  and  fourth  abdominal  (except  the  margin) 
segments  ;  and  in  the  blackish  quadrangular 

median  patch  on  the  second  abdominal  segment. 
In  the  male  the  eyes  join. 

Cordylobia  rodhaini  Gedoelst  1905. 

Synonym. — Lund's  Larva. 
Under  this  term  a  larva  is  described  as  occur- 

ring in  the  Congo  Free  State  which  possesses 
habits  similar  to  those  of  Cordylobia  anihro- 
fophaga. 
The  larva  of  this  species  also  occurs  at 

times  under  the  skin  of  man  in  the  Belgian 
Congo. 

Fig.  344.  —  Larva OF  Cordylobia 
ANTHROPOPHAGA 

(X4). 
(After  Austen.) 

Auchmeromyia  Schiner  and  Brauer  Bergenstamm  1819. 
Auchmeromyia  luteola  Fabricius  1805. 

Synonym. — Musca  luteola  Fabricius  1805. 

The  larva  of  this  fly  is  called  the  '  Congo  floor-maggot.'  It  was 
found  by  Button,  Todd,  and  Christy,  living  in  the  floor  of  native 
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huts  to  the  depth  of  3  inches.  At  night  these  larvae  came  out,  and 
sucked  the  blood  of  persons  sleeping  on  the  ground,  or  on  beds  but 
little  raised  therefrom,  but  not  on  high  beds. 

The  native  names  for  the  larvae  are,  '  Mabinzu,'  '  Nchichi,' 
'  Ntunga,'  '  Mvidi,'  and  '  Kiso.' 

Morphology. — The  fly  is  widely  distributed  in  tropical  and  sub- 
tropical Africa.  It  is  10  to  13  milhmetres  in  length,  tawny  in 

colour,  with  small  black  hairs  giving  it  a  smoky  appearance.  The 
head  is  large,  as  broad  as  the  thorax.  The  eyes  are  separated  by  a 
considerable  space.  The  proboscis  is  folded  beneath  the  head  into 

a  deep  groove.  The  palpi  are  club-shaped,  with  a  long,  yellow, 
flattened  third  joint,  which  carries  an  arista  with  black  hairs  on  its 
upper  and  lower  borders. 

The  dorsum  of  the  thorax  is  marked  by  longitudinal  black  and 

brown  stripes,  and  shows  a  well-marked  transverse  suture.  The 

Fig.  345. — AucHMEROMYiA  LUTEOLA  Fabricius  :  Female  (x  3).' 

squamae  are  large,  yellow  in  colour,  and  cover  the  halteres.  The 

first  abdominal  segment  has  a  narrow  dark  line  posteriorly,  the 

second  a  central  median  dark  Hne,  which  joins  with  a  posterior  dark 

line.  The  third  segment  is  dark  brown,  except  for  a  narrow  yellow 

anterior  streak.  The  fourth  segment  is  dark-coloured,  with  a 

posterior  hght  brown  band.  The  fifth  segment  is  small,  and  contains 
the  genital  apparatus. 

The  legs  are  buff-coloured,  with  black  hair  and  bristles.  Ine 

fifth  tarsal  joint  is  jet  black,  and  has  a  large  cream-white  pulviUus. 

Life-History— The  fly  deposits  its  eggs  on  the  ground  of  the  hut, 

especially  on  spots  on  which  urine  has  been  voided.  The  larva  is 

semitranslucent,  of  dirty  white  colour,  acephalous  and  ampm- 

pneustic,  and  has  eleven  distinct  segments.  The  first  segment  is 

divisible  into  two  portions,  of  which  the  anterior  carries  the  mouth- 

parts.    The  broadest  segments  are  the  ninth  and  tenth.    There  
are 
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Fig.  346.- 
-AUCHMEROMYIA  LUTEOLA 

(X  3). 

Larva 

distinct  dorsal  and  ventral  surfaces,  at  the  junction  of  which  in  each 

segment  there  are  protuberances,  with  a  spine  and  a  pit.  The 

\ontral  surface  is  flattened,  and  has  three  footpads  transversely 

arranged  at  the  posterior 
margin  of  each  segment. 
The  last  segment  is  large, 
and  carries  the  posterior 

> piracies  and  the  anus. 
The  mouth,  which  is 

provided  with  teeth,  leads 
into  an  oesophagus,  which 
ends  in  a  proventriculus, 
and  has  a  dorsal  diverticu- 

lum.   The  ventriculus  is 

short.  Malpighian  tubules  mark  the  commencement  of  the  intestine. 

The  hind  gut  is  coiled.    The  saUvary  glands  are  well  marked. 

The  larva  becomes  a  dark  brown  or  black  pupa,  9  to  10-5  by 
4  to  5  milhmetres,  with  an  anterior  conical  and  a  posterior  rounded 
end,  and  marked  by  annular  ridges.  The  pupal  stage  lasts  two  to 
three  weeks. 

Habits. — The  fly  does  not  bite  man.  The  larva,  as  described 
above,  attacks  man  and  fills  its  dorsal  oesophageal  pouch  with  blood, 
and  thus  acquires  a  red  colour. 

Pathogenicity. — ^As  far  as  is  known  it  is  non-pathogenic. 
In  191 1  Roubaud  described  a  new  genus,  Chceromyia  Roubaud  191 1,  of 

■which  the  larvae  of  two  species,  C.  boueti  Roubaud  191 1  and  C.  cheerophaga 
Roubaud  191 1,  were  blood-suckers  attacking  African  wart-hogs  and  African 
ant-eaters. 

Auchmeromyia  prsegrandis  Austen  1910. 

A  saffron-yellow  fly.    It  occurs  in  South  Africa. 

PoUenia  Robineau-Desvoidy  1830. 

The  larvae  of  PoUenia  rudis  Robineau-Desvoidy  have  been  found 
in  a  case  of  gastric  mpasis  in  man. 

Bengalia  depressa  Walker. 

By  an  error  this  fly  was  said  to  cause  cutaneous  myiasis  in  Natal, 
Rhodesia,  British  Central  Africa,  Uganda,  and  the  Sudan,  the  trile 
causal  agent  being  Cordylobia  anihropophaga  Griinberg.  The  life- 
history  of  B.  depressa  is  unknown. 

Family  Anthomyid^  Latreille. 

Diptera  with  arista  naked  or  pectinate.  Thorax  with  complete  transverse 
suture.  First  posterior  cell  completely  open.  Abdominal  bristles  often absent. 

This  family  includes  a  number  of  genera  known  to  be  troublesome  to  man  
Fanma  Robineau-Desvoidy,  Hylemyia  Macquart,  Hydrotcea  Robineau-Des- 

voidy—which  may  be  recognized  by  the  following  characters  :  (a)  Arista  bare 
—fannia  ;  [b)  arista  ̂ hxmose— Hylemyia  ;  (c)  arista  ̂ Mhescent— Hydrotcea. 
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Fannia   Robineau  -  Desvoidy  1830. 
Fannia  canicularis  Linnaus  1761. 

Synonyms. — Homalomyia  canicularis  Linnteus,  Anthnmyia  canicularis  Lin- 
naeus. ,  •  1. 

This  species  has  frequently  been  reported  as  being  passed  in  human  faeces. 

347 —Fannia  canicularis  LiNNiEUS :  Female  (x  8). I 

The  flv  is  commonly  found  in  houses  in  Europe  and
  North  America  The 

laSi  norSairUv°  in  vegetables,  by  means  of  which
  they  enter  the  human 

larvae  normally  live  ̂ .^^^g^^  ̂ ^^^  y ̂ ^^^       provided  with  branched  pro- cesses on  the  segments.  ^  J.  t 

Pathogenicity.- Blankmeyer  gives  an  accou
nt  of  a  case 

of  this  infection  which  is  said  to  have  lasted  so
me  twelve 

years,  being  associated  at  first  with  abd
ominal  pam 

bloody  diarrhoea,  severe  pams  m  the  region
  of  the  liver 

After  the  initial  attack  the  pams  continued,
  but  instead 

of  diarrhoea,  constipation  resulted,  mth  sev
ere  headaches. 

The  abdomen  was  distended. 

The  patient  was  treated  with  raw  pumpki
n  seeds  and 

then  given  a  saline  purge,  and  passed  1,
000  to  1,300 

Fannia  larva..  After  this  he  still  Passed  a  few  tov
^  fo 

some  days,  but  eventually  recovered.  
Tins  is  a  cunous 

caS  in  that  the  larvae  lived  for  years  i
nside  the  man 

and  because  it  is  not  clear  how  su
ch  an  enormous 

Lfection  was  possible.  Recently  C
heyril  l^as  collected 

and  described  seven  authentic  cases  o
f  myiasis  of  the 

urinary  passages  caused  by  the  larva  
of  this  fly. 

Fannia  desjardensii  Macquart. 

Synonyms.— Howa/owyf a  desjar
densii  Macquart,  An- 

pje  ,48.— Larva    thorny ia  desjardensii  ̂ i3.cq\xa.xt.  •  the  ali- 
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tlysenteric  symptoms,  and  which  he  successfully  treated  with  castor-oil,  then 
santonin,  and  then  castor-oil  again. 

The  disease  is  locally  known  as  '  ova;nyo,'  a  term  which  signifies  maggots. 
The  editors  of  the  Journal  of  Tropical  Medicine  in'1907  asked  for  information 
with  regard  to  an  African  myiasis  called  '  muculo,'  but  as  far  as  we  know 
Uiis  disease  has  not  been  traced.  Wellman  says  that  the  term  is  not  used  in 
Angola.  In  H.  desjardensii  the  larvae  become  pupae  in  seven  to  nine  days, 
and  the  pupag  insects  in  another  thirteen  to  fifteen  days. 

Other  Species. — Peiper  also  lists  F.  scalaris,  F.  incisurata,  F.  manicuta, 
F.  saliatrix  as  being  causes  of  intestinal  myiasis. 

Hydrotaea  Robineau-Desvoidy  1830. 

Hydrotcea  meteorica  Linnaeus,  which  usually  attacks  animals'  eyes  and Dcstrils,  is  said  to  attack  man  also. 

SUBORDER  III.  PUPIPARA. 

Synonym. — Eproboscidcs. 
The  Pupipara  are  flies  which  appear  to  have  become  altered  owing  to  their 

parasitic  life.  They  possess  a  well-defined  proboscis,  which  is  said  by  Austen 
to  resemble  that  of  the  GlossincB  by  being  armed  at  its  tip  with  teeth.  Wings 

349-— Penicillidia  dufouri  Westwood  from  a  Bat  :  Female  (x  8) 
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(i)  Hippoboscida; ;  (2)  Nycteri- The  suborder  is  divided  into  four  families 
bidae  ;  (3)  Braulidae  ;  (4)  Streblida;. 

The  Nycteribidsc  are  parasitic  on  birds  and 
bats.  In  this  family  comes  Penicillidia  dufouri  1 
Westwood,  which  is  the  carrier  oi  Achromalicus 
vesperuginis  Dionisi  1898  {vide  p.  376).  The 
Braulidffi  arc  parasitic  on  bees,  and  the 
Streblidte  on  bats,  and  therefore  will  not  be 
considered  further. 

Family  Hippoboscida. 

Pupipara  with  horny  flattened  heads  and  I 
bodies,  and  with  one  jointed  antenna  furnished  ! 
with  a  terminal  arista.    The  first  joint  of  the 
tarsus  is   usually   abbreviated   in   all,   but  t 
certainly'  in  the  first  two  legs. 

Wings  may  be  well  developed,  or  rudiraen-  • 
tary,  or  entirely  absent. 

Tliis    family     is    composed    of     forms  ̂  

parasitic  on^  mammals,    and  includes  the  following  genera :   Hippobosca  1 
■  Linnaeus  1761,  AUobosca  Speiser  1902,  Olfersia  Wiedemann  1830,  Pseudolfersia 
Coquillett,  Lipoptena  Nitzsch  181 8,  Melophagus  Latreille  1802,  a.nd.Ornithoctona  1 

Speiser  1902,  Lynchia  Weyenberg  1881,  and  Ornithomyia  Latreille  1802. 
Hippobosca  is  parasitic  on  cattle,  horses,  dogs,  etc.,  all  over  the  world;  ; 

AUobosca  is  parasitic  on  lemurs  in  Madagascar  ;  Ortholfersia  on  kangaroos  i 
in  Australia  ;  Lipoptena  on  deer  all  over  the  world  ;  and  Melophagus  on  sheep.  . 

Fig.  350. — Nycteribia  sp.  ? 

Fig.  351.  Hippobosca  rufipes  von  Olfers  :  Female  (x  4). 

Hippobosca  rufipes  von  Olfers  is  thought  to  be  capa
ble  of  transmittin 

Trypanosoma  theileri.  .         xt     -0      *  T7,-,^iQn 

Hippobosca  equina  Linnjeus  is  known  on  horses  m  the  New  Fo
rest,  Englan 

Hippobosca  capensis  Leach  on  dogs  in  Africa,  India,  
Persia,  and  bou 
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Europe,  H.  camelina  Leah  and  H.  mactilata  Leach  are  found  in  the  Sudan 
and  Egypt,  and  in  addition  to  these  Melophagus  ovinus  Linnaeus  is  found  all 
over  the  world. 

Fig.  352. — Larva  and  Pupa  of 
HiPPOBOSCA  RUFIPES  VON  Ol- 
FERS   (X  4). 

■^^G-  3S3- — Head  of  Hippobosca 
RUFIPES  :  Female. 
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CHAPTER  XXVI 

SIPHONAPTERA  AND  RODENTIA 

Siphonaptera— Sarcopsyllidae— Dermato^Aj/Ms  peneimns—Pulicidas—Pnlicims 
—Pulex  irritans—Xenopsylla  cAeo^M—Coleoptera—Rodentia— Murine — Epimys  rattus — Epimys  norvegicus — References. 

SIPHONAPTERA  Latreille  1825. 

Synonyms.— Rophoteira  ScheUenberg  1798,  Aptera  Lamarck  1801 
Aphampiera  Kirby  and  Spence  1826,  Pulicidce  Stephens  1829 

Definition— Hexapoda  with  lateraUy  compressed  bodies  and  dis- 
tinctly separated  thoracic  rings.  Wings  absent,  except  for  two 

lateral  plate-hke  appendages  on  the  meso-  and  meta-thorax 
The  antennte  are  three- jointed,  and  embedded  in  grooves.  The 

third  joint  has  nine  more  or  less  separated  pseudo-joints. 
Remarks.— -Fleas  have  recently  come  into  considerable  promi- 

nence, owingTto  the  work  of  the  Indian  Plague  Commission  and 
that  of  Dr.  Verjbitski,  of  St.  Petersburg,  who  have  shown  that  they 
are  to  be  looked  upon  as  the  main  agents  by  which  plague  is  spread from  rat  to  rat,  and  from  rat  to  man. 

Fleas  may  also  carry  blood-parasites— as,  for  example,  Trypano- 
soma lemsi—a.n&  again,  they  may  serve  as  intermediary  hosts  for the  cysticercus  of  tapeworms,  as  in  the  case  oiDipylidium  caninum. 

T.fc  T°^^-^  ̂ -^"f^^'^^^  concerning  fleas  is  of  recent  date.  In 1758  Linnsus  started  with  one  genus  and  species,  Pulex  irritans  ■ 
the  second  genus  was  that  of  the  Chigoe  in  1815,  under  the  term 
Rhynchopnon  penetrans  ;  and  the  third  genus  was  created  by  Curtis m  1832  under  the  heading  Ceratophyllus.     The  first  eeneral 

Sirx8L'Tn??>r?.'^.         f  ̂"'^^3,  the  second
  by  Tfschen Derg  in  1880,  and  the  third  by  Baker  in  1904 

Ro™^rtian'  '^^^        ̂ ^^^^  P--^-  by 

w  ""5?etn/-;;Jn'/''^^^  V"^^^^'  possess  eyes,  which, 
the  LSri^roovT Yn'™>,?^?  Pi^"'"^*  Directly  behind  the  head  is 
theS  he  proTeS  fr^^^^  antenna,  which  are  important  organs  to ea,  He  protected  from  harm,    fhas  groove  is  continued  upwards  to  the 

739 
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mid-line  of  -tlie  vertex  by  an  incrassation  which  divides  tlie  fr
ons  from  the 

occiput.    The  groove  may  be  open  or  closed  by  a  process  o
f  the  gena. 

-rEe  antennJare  composed  of  three  joints,  of  which  the  third,  o
ften  called  - 

the  club,  may  be  unsegmented,  segmented  on  the  posteri
or  border  only,  or 

completeirsegmented  into  nine  more  or  less  separate 
 pseudo-segments. 

The  frons  may  carry  a  tubercle  or  notch,  situate  rathe
r  nearer  the  mouth 

than  the  centre  of  the  head,  while  laterally  the  eyes,  when  p
resent  are  to  be 

seen  The  area  of  the  he^d  below  the  eyes  and  extending
  from  the  perioral 

riS'to  the  antennal  groove  is  the  gena.  A  process  of  this  area
  may  be  pro- 

lonled  backwards,  so  as  to  meet  the  liind  edge  o  the
  post-antennal  part  of 

tKead  and  so  to  close  the  antennal  groove  below
  in  those  species  which tne  neau,  diiu  su  i.^.  ̂   o     p^gg^gg  ̂   closed  antennal  groove. 

The  occipital  area  carries 
usually  three  rows  of  bristles, 
the  first  near  the  base  of  the 

antennje,  the  second  in  the 

middle,  and  the  third  near  the 

hinder  edge  of  the  head,  which 
are  continued  forwards  on  to  the 

frons,  and  probably  deUneate  the 

four  segments  of  which  the  head 
is  composed. 

Anterior  and  ventral  to  the 

frons  and  gena  lies  the  perioral 

ring,  which  carries  the  mouth 

appendages,  which  consist  of  a 
labrum  (epipharynx) ,  mandibles, 
maxillae,  and  palps,  hypopharynx, 

and  labium  with  palps.  There 

does  not  appear  to  be  a  separate clypeus.  . 

The  labrum  (variously  known 

as  epipharynx,  hypopharynx,  and 

by  other  names)  is  a  hollow  pro- 
longation of  the  dorsal  waU  of 

head  and  pharynx.  In  front  it 

is  closed,  while  behind  it  opens 

into  the  coelom.  Ventrally  it 

shows  a  groove,  converted  into 

a  canal  when  it  is  articulated 

with  the  mandibles  lateraUy. 

The  mandibles  consist  of  basal 

segments  attached  to  the  sides 

of  the  mouth,  and  an  antenor 

portion  which  projects  freely  tor
- 

wards,  and  shows  fine  serrations
 

anteriorly.  The  inner  aspect  ot
 

the  mandibles  possesses  a  groove, 

converted  into  a  trilobed  chan
nel 

concave  ventrally,  extendmg  forwards  m  the  ̂ e^d  from  tne  i  
^  ̂̂.^^xi 

^^S/SL  port,ou  of  the  hypopha
rynx  articulate  laterally 

Pit;  354. — Xenopsylla  cheopsis  :  Male
. 

(After  Jordan  and  Rothschild,  Journal  of Parasitology.) 

I  Labrum,  mandibles,  and  labial  palps 

(at  'the  junction  of  the  last  named  with the  head  is  seen  the  triangular  maxilla)  ; 

2  maxillary  palpi  ;  3.  antenna  ;  4.  pro- 

notum  ;  5.  mesonotum  ;  6,  metanotum  
; 

7-12  ordinary  abdominal  tergites  ;  13. 

seventh  tergite  with  bristle  (behind  
this 

is  seen  the  small  eighth  tergite)  ;  14.  ninth 

tergite,  with  sensory  plate;  15,  tentii
 

tereite  •  16-24,  sternites  of  abdominal 

segments  ;  25-27,  metasternite  ;  28
,  meso- 

sternite  ;  29,  prosternite. 
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mandibles,  and  its  canal,  opening  ventrally,  forms  the  t
riradiate  canal 

mentioned  above,  which  is  continuous  with  the  salivary  groove
  on  the 

'"The^horax  is  composed  of  the  usual  three  divisions,  but  there  are  no  signs 
of  scutellum  or  post-scutellum.  There  is  generally  one,  but  there  may  be 

two  or  three  rows  of  bristles  on  each  segment.  The  pronotura  may  have  a 

ccmb  The  metanotum  may  be  dentate  or  serrate  apically.  Laterally  the 

metat'horax  is  typical,  showing  a  sternite,  episternite,  and  epimerite,  wliile  the mesothorax  shows  a  sclerite,  divided  into  two  by  an  internal  mcrassation 

runnino-  from  the  coxa  upwards.  These  two  divisions  represent  the  episternite 

and  the  epimerite.  The  episternite  has  the  anterior  and  ventral  portion 

separated  ofE  by  an  oblique  incrassation  to  form  a  sternite.  The  prosternite, 
or  sternite  of  the  prothorax,  is  not  divided.  Generally  these  various  sclerites 
show  bristles. 

With  regard  to  the  abdomen,  the  first  to  seventh  segments  are  more  or  less 
normal,  but  the  eighth  to  tenth  are  modified  sexually.  The  tergites  of  the 

second  to  the  seventh  segments  are  normal,  carrying  bristles  and  combs  in 

different  species.    The  seventh  tergite  has  a  subapical  bristle.    The  first 

Fig.  355. — Anatomy  of  a  Flea. 

(From  the  Journal  0/  Hygiene,  1906.) 

I,  Mouth  ;  2,  pharynx  ;  3,  salivary  glands  ;  4,  stomach  ;  5,  Malpighian 
tubes  ;  6,  intestine  ;  7,  rectum. 

segment  has  no  sternal  sclerite,  hence  the  first  visible  sternite  belongs  to  the 
second  segment.  The  third  to  the  sixth  sternites  carry  a  ventral  row  of 
bristles.  The  seventh  has  a  considerable  number  of  bristles.  The  sexually 
different  segments  must  be  considered  according  to  sex.  In  the  female  the 
eighth  tergite  is  very  broad  ventrally,  but  the  sternite  is  reduced  to  an 
elongated  plate  lying  between  the  ventral  edges  of  the  tergite. 
The  ninth  tergite  carries  the  sensory  plate,  with  usually  fourteen  (there 

raay  be  more)  setiferous  grooves.  The  ninth  sternite  is  membranaceous 
laterally,  and  extends  far  ventrally,  where  it  is  strongly  cliitinized,  and  lies 
mside  the  seventh  or  eighth  segment.  It  forms  the  ventral  wall  of  the 
vagina,  which  is  joined  just  anterior  to  it  by  the  duct  of  the  receptaculum 
senunis.  

" 

The  tenth  tergite  carries  a  short  conical  stylet,  wliile  the  sternite,  which  is 
tnangular,  carries  a  long  bristle  ventrally  before  the  apex  and  shorter  bristles at  the  apex. 

The  eighth  tergite  of  the  male  is  small,  while  its  sternite  is  large,  and  from 
Its  cavity  the  copulatory  organs  project.  The  accessory  genital  organs 
oeiong  to  the  ninth  segment,  the  sides  of  whose  tergite  form  the  clasping 
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organ  laterally.  The  internal  ventral  angle  of  the  clasper  is  prolonged  into 
a  manubrium,  above  which  is  a  tiibercle-like  projection.  The  outer  side  of  the 
clasper  has  three  processes,  which  arc  different  in  Pulex  and  Ltsmopsylla. 
The  ninth  sternite  has  an  internal  vertical  arm  and  a  ventral  horizontal  arm!  ' 
The  latter  appears  beyond  the  eighth  sternite.  The  penis  can  be  seen  between 
the  ninth  sternite  and  the  claspers. 

Internal  Anatomy. — The  mouth,  which  is  situate  below  the  base  of  the 
labrum,  opens  into  the  aspiratory  pharynx,  which  communicates,  via  a  long 
oesophagus,  with  tlie  stomach.  Just  before  this  organ  the  oesophagus  is 
swollen  into  a  bulb,  which  represents  the  proventriculus. 

At  the  junction  of  the  stomach  with  the  intestine  are  the  openings  of  the 
four  Malpighian  tubes.  The  intestine  is  divided  into  small  intestine,  colon, 
and  rectum,  the  last  mentioned  opening  at  the  anus. 

The  salivary  apparatus  is,  as  usual,  separate  from  the  alimentary  canal. 
It  consists  of  two  glands,  on  each  side  of  the  body,  lying  in  the  fat-body  in 
front  of  the  stomach.  The  duct  from  each  gland  joins,  forming  a  common 
duct  on  each  side,  which  runs  forward  to  open  into  the  salivary  pump.  This 
is  a  hollow,  chitinous  organ,  supplied  with  powerful  muscles,  situated  at  the 
anterior  end  of  the  ventral  surface  of  the  hypopharynx. 

The  duct  of  this  pump,  running  forwards  through  the  hypopharynx,  opens 
via  the  triradiate  canal  already  mentioned  as  formed  by  the  junction  of  the 
hypopharynx  with  the  mandibles,  into  the  groove  of  these  organs. 

The  Act  of  Biting. — -The  flea  apparently  carefully  selects  the  spot 
at  which  it  is  to  bite,  and  then  pierces  a  hole  by  means  of  the  labrum.  . 

This  hole  is  then  enlarged  by  the  mandibles,  through  whose  grooves  ; 
salivary  secretion  is  pumped  into  the  sldn.  This  secretion  irritates  ; 

the  vessels,  causing  a  local  rush  of  blood  to  the  part,  and  this  blood  is  ̂ 

drawn  by  the  suction  of  the  pharynx  up  a  tube  formed  by  articula-  • 
tion  of  the  labrum  with  the  mandibles.  This  tube,  of  course,  is  • 

embedded  in  the  skin,  which  is  pierced  by  its  two  component  parts. 

There  are  therefore  two  tubes  in  the  mouth-parts  of  a  flea — an  i 
efferent,  carrying  the  salivary  secretion,  and  an  afferent,  carrjdng  ; 
the  blood,  which  is  taken  to  the  stomach,  and  haemolyzed  and  I 
digested.  It  appears  that  the  black  residual  mass  is  capable  of  f 

further  digestion  by  the  rectal  glands.  Further  bionomics  will  be  ̂ 
given  under  Xeno-psylla  cheopis. 

Life-History. — The  egg  is  oval,  waxy  white  or  opaque  porcelain  in  \ 

appearance,  smooth,  and  with  a  length  of  about  0-5  millimetre. 
It  is  generally  deposited  between  the  hairs  of  the  host,  and  falls 
off  on  to  the  ground.  In  two  to  four  days  the  larva  is  hatched. 

This  larva  is  an  elongated,  worm-like  little  creature  with,  fourteen 
segments.  The  head  is  well  developed,  and  has  strong  mandibles 
suitable  for  biting.  It  lives  on  dead  organic  matter,  and  moults 
three  times  as  a  rule^ — i.e.,  three  to  four  days,  and  again  six  days, 
and  again  seven  to  fourteen  days  after  hatching.  It  then  spins  a 
cocoon,  inside  which  the  pupa  becomes  the  imago  in  about  five 
days,  the  whole  time  required  for  development  being  fourteen  to 
thirty-three  days. 

Dispersal.' — ^Fleas  are  dispersed  mainly  by  their  host  travelling 

about.  Such  a  host  as  a  rat  may,  of  course,  be  carried  by  merchan- 
dise, and,  again,  merchandise  itself  can  spread  fleas. 

Capture  of  Fleas. — If  it  is  desired  to  capture  fleas,  allow  a  suitable 

animal  to  remain  in  the  place,  when  the  fleas  will  gather  on  it. 



DERMATOPHTLUS  743 

Then  chloroform  the  animal,  and  comb  the  st
upefied  or  dead  fleas 

Remedfes  —The  remedies  for  fleas  are,  first  an
d  best,  a  clean 

house—/  e  '  plenty  of  soap  and  water  applied  to  the 
 floors,  etc. 

Otherwise  naphthalene,  pyrethrum  powders  a
nd  benzene  may  be 

^^A^iflea  cannot  jump  more  than  4  inches— an  important  fact  to  be 

°°Flea  larvse  are  deUcate  little  things,  and  cannot  stand  disturbance ; 
hence  fleas  will  not  be  found  in  houses  kept  well  swept  and  dusted, 

but  wiU  abound  in  infected  empty  houses.  1      .  ̂ 

Classification —The  Siphonaptera  are  classified  by  Rothschild 
 into 

three  families  :  (i)  Sarcopsyllidae,  (2)  Pulicid^e,  (3)  Ceratopsylhdce
 

Only  the  first  two  are  of  importance,  the  last-named  being  found
 

on  bats. 

Family  Sarcopsyllid^  Taschenberg  1880. 

Synonym. — Rhynchoprionidce  et  Hectofsyllidce  Baker  1905. 

Siphonaptera  without  ctenidia.  Labial  palps  rather  long,  but 

very  weak  and  fragile  ;  pale,  slightly  chitinized,  formed  of  one  or 

two  segments.  Small  maxillce  little  prominent.  Piercing  apparatus 

very  developed  ;  mandibles  large  and  strong.  Genal  extremity 

always  prolonged  below  and  in  front  into  a  process,  placed  behind 
the  insertion  of  the  mandibles.  Nota  of  thoracic  segments  shorter 
than  that  of  the  first  abdominal. 

GQneTSi.—EcMdnophaga  OUiff  1886,  Heciopsylla  Frauenfeld  i860, 

DermatopMhis  Guerin  1838  or  1839,  which,  according  to  Jordan 

and  Rothschild,  may  be  recognized  in  the  following  manner  : — 

I.  Hind  coxa  with  patch  of  spines  on  inner  side — Echidnophaga. 
II.  Hind  coxa  without  such  a  patch  of  spines  : 

{a)  Hind  femur  with  large  basal  tooth-like  projection— 
Heciopsylla. 

{b)  Hind  femur  simple — Dermalophilus. 

We  need  only  consider  Dermalophilus. 

Dermatophilus  Guerin  1838. 

Synonyms. — Rhynchoprion  Oken  1815  nec  Hermann  1804,  Sarcop- 
sylla  Westwood  1836. 

This  genus  contains  the  species  Dermatophilus  penetrans  Guerin, 

distinguished  by  having  a  distinct  eye,  and  D.  ccecata  Enderlein 
1901,  with  a  rudimentary  eye.  The  latter  species  was  found  behind 
the  ear  of  Epimys  rattus  in  Brazil. 

Dermatophilus  penetrans  Guerin  1838. 

Synonyms. — Pulex  minimus  cutem  penetrans  Catesby  1743,  Pulex 
miniitissimus  nigricans  Barrere  1743,  Acarus  fuscus  sub  cutem 
nidulans  proboscice  acutiore  P.  Brown  1756,  Pulex  penetrans  Linnaeus 
1767.  Rhynchoprion  penetrans  Oken  1815, 
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This  is  the  insect  variously  known  as  the  Chigoe,  or  jigger,  and 
believed  to  have  been  discovered  by  Oviedo  in  1551.   The  home  of 

this  little  insect  appears  to  , 

-  be  South  America,  especi- 

ally Brazil,  from  which  it 
was  conveyed  to  West 
Africa  about  the  middle  of 

last  century,  arriving  on 
the  West  Coast  at  Loanda 

from  Rio  Janeiro  by  a 

ship,  the  Thomas  Mitchell 
in  1872,  whose  crew  was 
suffering  from  jiggers.  It 

was  probably  noted  on  the 
Gold  Coast  for  the  first 

time  in  the  early  seventies. 

It  appears  to  have  spread 

across  Africa  by  Stanley's 
Expedition  and  by  trade 
routes,  arriving  in  East 

Fig.  356.— Dermatophilus  penetrans  :  Africa  in  1895,  and  from 
Male.    (Microphotograph.)  East  Africait  spread  to  India  . 

in  1899  by  the  4th  Bombay 
Infantry,  but  luckily  the  infection  did  not  spread  beyond  Bombay. 
In  1900  it  reached  Madagascar.  It  affects  not  merely  man,  but 

domestic  and  wild  animals.  Perhaps  the  most  noted  feature  is  the 
way  in  which  it  attacks 
pigs.  On  the  Gold  Coast 
it  appeared  to  be  largely 
kept  in  existence  by  these 
animals.  It  is  very  easily 

captured  in  the  free  state 

by  taking  a  little  pig  with  a 
pale  abdomen,  and  placing 
it  on  its  back  on  the  ground 
on  which  infected  pigs  are 

living.  After  watching  a 
few  moments,  a  black  speck 

will  appear  on  the  pig's 
abdomen,  and  quickly 
another  and  another.  These 

black  specks  are  jiggers, 

which  can  easily  be  trans- 
ferred to  a  test-tube.  On. 

examination,  they  will  be  Fig.  357. — Dermatophilus  penetrans: 
found    to    be    males    and  Female.  (Microphotograph.) 
females    in    about    equal  .  . 

numbers.  It  appears  likely  that  a  number  of  different  species
,  it 

not  genera,  are  included  under  the  term  D.  penetrans,  and  th
ere  is 
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745 without  doubt  room  for  investigation  into  jiggers  taken  from  wild 

and  domestic  animals  and  man. 

If  the  reader  will  look  at  the  list  of  synonyms,  it  will  be  clear 

that,  by  the  law  of  priority,  the  name  of  this  little  insect  should 

be  Rhynchoprion  penetrans,  and  not  D.  penetrans,  as  the  name 

Rhynchoprion  Oken  is  dated  1815  ;  but  Rothschild  has  recently 

pointed  out  that  Rhynchoprion  was  appHed  in  1804  by  Hermann 
to  a  tick,  and  also  by  Oken  to  other  ticks  in  1815. 

Geographical  Distribution. — It  occurs  in  Mexico,  West  Indies, 
(  entral  and  South  America,  through  the  whole  of  tropical  Africa, 

and  as  far  south  as  Mashona — i.e.,  30°  N.  to  30°  S.  In  Asia  it 
does  not  appear  to  flourish  ;  it  has  only  infected  Bombay,  and  will 

probably  not  become  naturaHzed,  as  the  monsoon  conditions  do  not 
appear  good  for  it,  for  it  flourishes  in  a  warm,  dry,  sandy  soil. 

The  female  only  becomes  endo- 
parasitic  and  when  it  first  arrives 
in  a  place,  and  is  unknown,  may 
cripple  people,  and  cause  loss  of  one 
or  more  toes. 

Morphology. — -The  general  account  * 
already  given  of  the  morphology  of 

Fig.  358. — DERMATOPHILUS  PENETRANS  : 
Pregnant  Female. 

Fig.      359.    DERMATOPHILUS penetrans. 

(After  Newstead,  Annals  of 
Tropical  Medicine  and  Para- 
sitology.) 

a,  Larva ;    b,  younger  larva ; 
c,  empty  cuticles  of  eggs. 

fleas  and  the  special  characters 
indicate  the  morphology  suffici- 

ently for  the  purposes  of  this  book. 

Life-History.— The  males  and  females  hve  in  dry,  sandy  soil  as 
reddish-brown  little  insects  about  i  millimetre  in  length,  and  are 
very  active.  They  live  by  sucking  the  blood  of  warm-blooded 
animals.  When  impregnated,  the  female  burrows  into  the  skin  of 
a  warm-blooded  animal,  whether  bird  or  mammal.  The  abdomen 
now  swells  enormously  into  the  size  and  appearance  of  a  small 
P^^-  If  orie  of  these  small  peas  is  examined,  it  will  be  seen  to 
show  the  head  and  thorax  anteriorly,  and  the  two  last  abdominal 
segments  posteriorly.  The  head  is  in  the  bottom  of  the  burrow 
m  the  skm,  and  the  posterior  abdominal  segments  block  the 
openmg.  

° 

The  eggs  are  expelled  through  the  opening  in  the  skin,  after  which 
me  temale  ]igger  is  expelled  by  ulceration.  The  egg  develops  into 
a  larva  with  thirteen  segments.    This  larva  spins  a  cocoon,  inside 
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which  is  the  pupa,  which  gives  rise  to  the  imago  in  about  eight  to- 
ten  days. 

Pathogenicity.- — Tliiswillbc  described  later  (Chapter  LXVII.),  but/ 
it  may  be  mentioned  tliat  it  includes  irritation,  pus  formation, ulcera- 

tion, and  formation  of  a  sore,  which  may  become  infected  with 

bacteria,  and  cause  loss  of  a  toe  or  a  leg,  or  even  tetanus  may  develop. 

Family  PuLicmiE  Stephens  1829. 

Siphonaptera  with  body  compressed  or  elongated,  always  larger 
than  in  the  preceding  family.    Head,  in  comparison  to  the  rest  of 

the  body,  small ;  top  round  ;  venter  protected  with  hairs  ;  often  • 
no  eyes.    The  antennal  groove  is  at  times  covered  by  a  chitinous 

Fig.  360. — Ctenocephalus  felis  Bouche. 

Thi.s  drawing  shows  the  combs  on  the  head  and  prothorax. 

plate.  The  end  segment  of  the  antenna  is  either  segmented  or  un- 

segmented.  Thorax  wide  ;  pronotum  often  with  ctenidia.  Abdo- 
men never  so  swollen  that  the  original  form  is  lost.  Female  never 

endoparasitic. 

There  are  three  subfamilies  :  Pulidnce  Tiraboschi,  Typlopsyi 

Tiraboschi,  HystrichopsyllincB  Tiraboschi. 

Subfamily  Pulicin^. 

Puhcidae  with  eyes. 

The  more  important  .genera  of  the  Puhcin^  may  be  arranged 

follows  (modified  after  Jordan  and  Rothschild)  :— 

A.  Ctenidia  on  prothorax  and  head— Cienocefhalus. 

B.  Ctenidia  on  prothorax,  and  only  two  teeth  on  cheek  at 
 ge: 

angle — Chiastofsylla . 
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C.  Ctenidia  on  prothorax  only. 

I.  Pygidium  freely  projecting  behind— Pygw^sy^/f?. 

II.  Pygidium  not  freely  projecting  behind. 

(1)  Club  of  antenna  completely  segmented — Cerato- 
-phyllus. 

(2)  Club  of  antenna  incompletely  segmented — Hopto- 

psyllus. 
D.  Ctenidia  absent  on  prothorax  and  head. 

I.  Terminal  segment  of  antennse  short,  only  distinctly 

segmented  posteriorly.    Hind  coxa  with  a  comb  ; 

.   fifth  tarsal  segment  with  four  lateral  and  one  sub- 
apical  bristle. 

(1)  Forms  with  small  mesial  tubercle — Mosopsylla. 
(2)  Forms  without  small  mesial  tubercle  : 

A.  Mesosternite  with  internal  rod-like  incrassa- 
tion  from  insertion  of  the  coxa  upward. 

{a)  Anterior  angle  of  genal  edge  prolonged 
backwards  into  a  triangular  lobe  ; 

pronotum  stronger  than  metanotum 
— Pariodontis. 

(6)  Anterior  angle  of  genal  edge  not  pro- 
duced into  triangular  lobe — Xeno- 

psylla. B.  Mesosternite  without  internal  rod-like  in- 
crassation  from  insertion  of  the  coxa 

upward — Pulex. 

II.  Terminal  segment  of  antennae  segmented  all  round  ; 
hind  coxa  without  a  comb  ;  fifth  tarsal  segment  with 
four  lateral  bristles  and  one  subapical  hair. 

(i)  Terminal  segment  of  antennje  symmetrical ; 

genal  process  with  a  number  of  bristles — 
Parapsyllus. 

(3)  Terminal  segment  of  antennse  asymmetrical ; 
proximal  segments  sloping  backwards.  Genal 

process  with  only  one  to  two  bristles — Phopalo- 
sylla. 

III.  Terminal  segment  of  antennae  segmented  all  round  ; 
symmetrical.  Hind  coxa  without  comb.  Fifth  tar- 

sal segment  with  five  lateral  bristles  at  least,  and 
subapical  hair. 

(i)  Antennal  groove  open  behind. 

(a)  Abdominal  tergites  with  one  row  of  bristles, 
except  first,  which  bears  two.    First  hind 
tarsal  segment  shorter  than  second — 
Coptopsylla. 
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{h)  Abdominal  sternites  with  very  numerous  ■ 
short  bristles.    First  mid-tarsal  segment 

longer  than  second— Goniopsyllus. 

(2)  Antennal  groove  closed  behind. 
Abdominal  tergites  with  one  row  of  bristles 

Lycopsylla. 

Subfamily  Typhlopsyllin^. 

Pulicidse  with  eyes  absent  or  very  rudimentary.    Head  rounded 
in  front.    Body  thin. 

Genera. — Ctenopsylla  Kolenati,  Ctenophthalmus  Kolenati,  Typhlo- 

psylla  Wagner,  Neopsylla  Wagner,  Typhloceras  Wagner,  which 
can  be  recognized  as  follows  : 

I.  Third  tarsal  with  five  lateral  bristles  on  each  side — Typhlo- 
ceras. 

II.  Third  tarsal  with  four  lateral  and  two  accessory  bristles— 

Ctenopsylla. 

III.  Third  tarsal  with  four  lateral  and  no  accessory  bristles— 

Neopsylla. 

IV.  Third  tarsal  with  three  lateral  and  two  accessory  bristles— 

Typhlopsylla. 

Subfamily  Hystrichopsyllin^. 

Abdominal  tergites  with  one  or  more  ctenidia  ;  posterior  tibial 

spines  in  numerous  short,  close-set,  transverse  rows  on  posterior 

border,  with  about  four  spines  in  each  row  ;  female  with  four 

antepygidial  bristles  on  each  side. 

Genera. — Hysirichopsylla  Taschenberg,  Macropsylla. 

THE  FLEAS  OF  RATS  AND  MICE. 

The  table  on  p.  749  gives  the  fleas  observed  on  rats,  mi
ce,  and 

field-mice,  by  Tiraboschi  and  Rothschild. 

Of  these,  the  following  are  found  on  :— 

Epimys  norvegicus  Erxleben  1777. 

Pulex  irritans  Linnaeus,  Xenopsylla  cheopis  Rothschil
d,  Cieno- 

cephalus  felis  Bouche,  C.  canis  Curtis,  Ceratophyllus  fas
craius  Bosc, 

C.  londiniensis  Rothschild,  C.  penicilliger  Grube,  Cten
oceplmlus 

muscuU  Duges,  Neopsylla  Udentaliformis  Wagner. 

Epimys  norvegicus  is  the  true  host  of  Ceratophyllus 
 fasciafns. 

Mus  musculus  Linnaeus  1758. 

Ceratophyllus  fasciatus  Bosc,  C.  londiniensis  Ro
thschild,  C.  tw/A'm 

Rothschild,  Odontopsyllus  charlottensis  Baker  
(?),  Ctenocepham 

serraticeps  Taschenberg,  C.  musculi  Duges,  Ty
phlopsylla  assimlis 

Taschenberg,  T.  agyrtes  Heller,  Hysirichopsylla
  tnpectxnata  ma- boschi . 
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/  Pulex  . . 

Xenopsylla    . , 

Hoplopsyllus  . 

Ctenocephalus 

/  Pulicinae 
Ceratophyllus 

Pulicidae  ( 

'  Odoiitopsyllus 

\  Pygiopsylla    . . 

/Ctenopsylla 

Stephano  circus 

Typhlopsyllinae  .  .  (  Ctenophthalmus 

Typhlopsylla  .  . 

Chiastopsylla  . . 

Neopsylla 

\TyjDhloceras    . . 

j"  Hystrichopsylk \Hystrichopsyllina2 

Sarcopsyllinas 

^Macropsylla  . . 

I  Dermatophilus 
1  Ecliidnophaga 

P.  irritans  L. 

fX.  cheopis  Roth. 
|X.  brasiliensis  Baker. 
H.  anomalus  Baker. 

(Ct.  felis  Bouche. 
\Ct.  canis  Dugds. 
rCer.  fasciatus  Bosc. 
Cer.  londiniensis  Roth. 
Cer.  anisus  Roth. 
Cer.  niger  Fox. 
Cer.  penicilhger  Grube. 
Cer.  walkeri  Roth. 
Cer.  pinnatus  Wag. 
Cer.  gallinae  Sch. 
Cer.  abantis  Roth. 
Cer.  lucifer  Roth. 

Cer.  polHonis  Rotli. 
Cer.  agilis  Roth. 
Cer  californicus  Baker. 

f  Od.  charlottensis  Baker. 
\  Od.  telegoni  Rotli. 

P.  colossus  Roth. 
P.  hilli  Roth. 
P.  rainbowi  Roth. 

/Ct.  musculi  Duges. 
Ct.  spectabilis  Roth. 
Ct.  taschenbergi  Wag. 

Ct.  aganiffies  Roth. 
Ct.  ellobius  Roth. 
Ct.  pectuniceps  Wag. 

^Ct.  selenis  Roth. 

St.  thomasi  Roth. 
St.  dasyuri  Skuse. 
St.  simpsoni  Roth. 

r  Ct.  segyrtes  Heller. 
[Ct.  assimilis  Tasch. 

/Typhi,  pseudogyrtes  Baker. 
V  Typhi,  prosuma  Wag. 
Ch.  rossii  Waterst. 

I N.  bidentatiformis  Wag. 
-!  N.  pentacanthus  Roth. 
[N.  isacanthus  Roth. 

Typhi,  poppei  Wag. 

/■  Hystr.  tripectinata  Tirab. 
\  Hystr.  talpje  Curtis. 

[Hystr.  narbeli  Galli-V. 
Macr.  hercules  Roth. 

j  D.  penetrans  L. 
\D.  caeca ta  Enderlein. 

(Ech.  murina  Tirab. 
Ech.  gallinacea  Westvv. 
Ech.  myrinecobis  Roth. 
Ech.  lispus  Roth. 
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Epimys  rattus  Linnaeus  1758. 

Pulex  irritans  Linnaeus,  Xenopsylla  cheopis  Rothschild,  Cleno-  , 
cephalus  felis  Bouche,  C.  canis  Curtis,  Ceratophyllus  fasciaius  Bosc,  , 

C.  londiniensis  Rothschild,  Ctenopsylla  musculi  Duges,  Dermato- 
philiis  ccecata  Enderlein,  Echidnophaga  rhynchopsylla  Tiraboschi, 
E.  galUnacea  Westwood. 

Of  all  these  fleas,  the  most  important  with  regard  to  plague  are  : —  - 

A.  Spreading  the  disease  from  rat  to  rat — Xenopsylla  cheopis  - 
Rothschild  and  its  allies  ;  Ceratophyllus  fasciaius  Bosc  and  its  • 
allies  ;  Ctenopsylla  musculi  Duges  ;  Ctenocephalus  felis  Bouche ; 
C.  canis  Curtis. 

B.  Spreading  the  disease  from  rat  to  man — Pulex  irritans  ■ 
Linnaeus,  Xenopsylla  cheopis  Rothschild,  Ctenocephalus  felis  Bouche, 
C.  canis  Curtis,  Ceratophyllus  fasciaius  Bosc. 

Of  all  these,  the  most  important  is  Xenopsylla  cheopis  Roths- 
child, and  it  is  believed  that  its  true  host  is  Epimys  rattus. 

Citellus  beecheyi  Richardson. 

This  is  the  ground  squirrel  of  Cahfornia,  which  has  been  proved 

to  play  an  important  part  in  the  plague  infection  of  that  country, 

and  its  fleas  have  been  recently  studied,  and  it  has  been  found  that 

Hoplopsyllus  anomalus  Baker  is  capable  of  carrying  the  bacillus, 

and  according  to  McCoy  Ceratophyllus  acutus  Baker  can  also  convey 
the  disease  from  squirrel  to  squirrel. 

Pulex  Linnaeus  1758. 

Pulicince  with  head  without  notch  on  the  frons  ;  antennal  groove 

closed  behind  by  a  genal  process.  Strong  incrassation  separating 

occiput  and  frons.  Eye  large,  a  httle  pointed  below,  with  two 

bristles  beneath  it,  and  one  on  the  oral  edge.  Anterior  angle  of 

genal  process  projecting  somewhat  downwards,  and  usually  bearing 

a  small  tooth  (remains  of  a  comb).  Anal  coxa  is  pear-shaped, 

carrying  a  number  of  hairs  on  the  inner  posterior  portion,  as  well 

as  in  front,  and  carrying  a  row  or  patch  of  short  spines  near  apex. 

Greatly  reduced  thorax,  the  tergites  being  short,  each  with  a  row 

of  bristles,  but  without  subapical  spines  on  the  mesonotum. 

Mesosternite  characteristic,  very  narrow,  with  ventral  edge  
close 

before  apex,  stigmata  not  being  entirely  covered.  
No  internal  rod- 

like or  cariniform  incrassation  from  the  insertion  of  the  coxa  
to 

the  dorsal  edge.  .  , 

Male  with  eighth  tergite  with  small  manubrium 
 ;  clasper  witn 

very  large  flap,  on  inside  of  which  are  two  processes
,  forming  a  kina 

of  claw  Manubrium  of  clasper  large,  curved
.  Ninth  stermte 

boomerang-shaped,  with  its  upper  end  po
inted.  Internal  wire- 

hke  spring  of  ninth  sternite  and  penis  making  sev
eral  coils. 

Female.^-No  hairs  above  stigma  of  eighth  stergite.    St
ylet  Nvitn 

long  apical  bristle  and  short  bristle  ne
ar  apex.    Anal  sterniic 

truncate  ;  bristles  confined  to  the  apical  edge. 

Species,  P.  irritans  Linnaeus. 
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Pulex  irritans  Linnaeus  1758. 

Synonyms— P'^/e.v  vulgaris  Raius  1710,  P.  ater  Linnaeus  1746,  P. 

i  ,;,iinisDages  1832,  P.  simulam  Baker  1895,  P.  dugesi  Baker  1904. 

This,  in  a  mucli  restricted  sense,  is  the  P.  irritans  of  Linnaeus, 

\hich  'included  all  fleas,  but  now  the  term  is  restricted  to  the 
larasite  of  man.  It  is  essentially  an  Old- World  flea,  those  of 

\merica  being  but  distantly  connected,  but  has  become  now 

■osmopolitan  through  trade.  It  appears  to  have  been  introduced 

nto  the  eastern  tropics  by  European  trade.    It  is  absent  from 

Fig.  361. — Pulex  irritans  :  Fig.  362.— Pulex  irritans  : 
Male.  Female. 

the  Sahara  and  the  Haussa  countries  south  of  it,  but  it  abounds  all 

through  Africa  where  there  are  European  settlements. 

The  question  whether  there  are  different  varieties  on  the  different 
races  of  mankind  is  not  settled.  Baker  described  a  Pulex  dugesi 

or  P.  irritans  dugesi  from  West  Mexico  on  Citellus  macrourus  and 

man,  but  is  the  only  person  who  indicates  this. 
P.  irritans  is  also  found  on  animals,  particularly  the  badger 

[Metes  taxtis)  in  England  ;  on  dogs,  cats,  rats,  and  other  animals  in 
various  parts  of  the  world. 

Xenopsylla  Glinkkewicz  1907. 

Synonym. — Lcemopsylla  Jordan  and  Rothschild  1908. 
PulicincB  with  third  segment  of  antennae  distinctly  segmented 

only  on  posterior  side.  Eye  round  ;  one  bristle  below,  one  in  front 

of  eye,  third  at  oral  edge.  Frons  without  tubercle  ;  four-segmented 
labial  palpus  ;  closed  antennal  groove.  Pleura  of  the  mesosternite 
divided  by  a  suture  into  an  episternite  and  an  epimerite,  with  the 
dorsal  apical  bristle  of  the  seventh  abdominal  tergite  remote  from 
the  edge  of  the  segment,  with  short  spines  on  the  inner  surface  of 

the  coxa  of  the  third  leg,  with  a  rod-like  incrassation  on  the  inside 
of  the  coxa  of  the  second  leg  ;  fifth  tarsal  segment  with  four  lateral 
bristles  besides  the  subapical  hair. 



754  PARASITIC  CAUSES  OF  DISEASE— RODENTIA 

are  any  number  of  intermediate  species.  It  breeds  frequently 
throughout  the  year. 

It  is  essentiaUy  a  house-rat,  hving  in  the  tiles  or  thatch  of  the 
roof,  or  in  holes  and  recesses  in  the  floor,  but  it  will  hve  in  the 
crowns  of  cocoanut- trees. 

Its  pathogenicity  is  important,  for  it  is  the  plague-rat  of  Upper 
India.  It  is  supposed  to  have  entered  Europe  with  the  Asiatic 
invasion. 

Epimys  norvegicus  Erxleben  ryyj. 

Synonym. — Mus  decumanus  Pallas  1778. 
Large,  heavy  rats,  with  heavy,  uniformly  tapering  tails  ;  dark 

coloured  dorsally,  lighter  coloured  ventrally;  only  89  per  cent, 
of  the  length  of  the  head  and  body.  Heavy,  flesh-coloured  feet, 
shOxt  round  ears,  and  broad,  heavy  snout. 

Fig.  363. — Head  of  Epimys  Fig.  364. — Head  of  Epimys 
rattus.  norvegicus. 

(After  Hossack.)  (After  Hossack.) 

Colour  :  brown  on  the  dorsum  and  dirty  white  on  the  venter. 

Foot-pads  large  ;  heart-shaped  mammae  10  to  12  in  number. 
This  is  the  brown,  sewer,  or  ship  rat,  which  is  supposed  to  have 

come  from  China  to  Europe,  and  from  Europe  to  India.  It  is  the 

plague-rat  of  Bombay.  It  is  very  prohfic,  producing  several  htters 
of  8  to  10  young  per  annum. 

Destruction  of  Rats. — The  destruction  of  rats  may  be  brought 

about  by  natural  enemies,  such  as  owls,  and  cats,  etc.,  by  traps,  or 

by  poison,  but  none  of  these  methods  work  rapidly  on  a  large 

scale  ;  therefore  attempts  have  been  made  to  obtain  some  bacterium 

which  will  produce  a  fatal  disease  capable  of  being  spread  from  rat 

to  rat  without  being  pathogenic  to  man  and  domestic  animals. 

Two  important  bacteria  are  at  present  in  use — viz.,  Danysz  bacillus 

and  Neumann's  bacillus,  to  which  may  perhaps  be  added  Issat- 

chenko's  bacillus,  which,  however,  is  by  no  means  so  satisfactory, 

as  it  loses  its  effect  when  passed  through  several  generations  of 
rats. 
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Danysz  bacillus,  which  is  probably  the  Bacillus  typhi  murium  of 

Loffler,  was  obtained  in  1900  from  an  epidemic  among  harvest- 

mice,  and  is  often  sold  as  Liverpool  virus,  Pasteur  virus,  and 

Laro'che  virus  ;  in  the  tropics  it  quickly  loses  its  virulence. 
Neumann's  bacillus,  obtained  in  1903  from  the  urine  of  a  child 

suffering  from  cystitis,  and  often  called  '  ratin,'  is  believed  by 
some  observers  to  be  efficacious.  The  prepared  virus  is  supphed  in 

tins,  and  is  distributed  about  the  rat-runs  in  spoonfuls  wrapped  in 

paper.    In  Ceylon  no  good  results  have  been  obtained. 

On  a  small  scale  the  gas  evolved  from  the  Clayton  apparatus  is 

useful  in  kilhng  rats,  etc.,  in  ships  and  'houses.  This  method  of destruction  is  described  on  page  1042. 

Personally,  we  advise  the  use  of  rat-traps  and  phosphorus  paste 

smeared  on  cubes  of  bread,  together  with  fumigation  by  Clayton's 
apparatus.  With  regard  to  the  cubes  of  bread,  we  draw  attention 

to  the  value  of  Black's  method  of  smearing  the  hands  of  the  bread- 
cutters  and  the  tables  with  aniseed  oil,  because  rats  refuse  to  eat 

bread  handled  by  man  if  they  can  perceive  the  human  scent. 
It  has  been  advocated  that  laws  should  be  passed  making 

compulsory  the  destruction  of  rats  by  municipalities  and  other 
local  authorities. 
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CHAPTER  XJ^II 

VEGETAL  PARASITES  :  FUNGI 

Thallophyta — Algas — Fungi — Phycomycetes — Ascomycetes  —  Basidiomycetes — References. 

The  vegetal  kingdom  is  usually  divided  into  the  following  four 
chief  groups  : 

I.  Thallophyta,  a  great  variety  of  plants  whose  vegetative  body 

may  consist  of  one  or  many  cells  forming  a  more  or  less  branched 
thallus. 

II.  Muscines,  or  Bryophyta,  including  cormophytic  forms  as 

well  as  forms  with  a  leaf-hke  thallus. 

III.  Pteridophyta,  or  fern-plants. 
IV.  Phanerogams,  or  flowering-plants. 

THALLOPHYTA. 

All  vegetal  parasites  of  man  belong  to  the  Thallophyta,  which 
consist  of  two  classes  : 

Class  A.  The  Alg^e. — ^These  possess  chromatophores,  while 

many  species  are  provided  with  chlorophyl. 

Class  B.  The  Fungi.— These  possess  neither  chromatophores 

nor  chlorophyl. 

CLASS  A.  THE  ALG^. 

The  Algse  contain  four  orders  : 

I.  Cyanophycese. 
II.  Chlorophycese. 

III.  Pheophycese. 
IV.  Floridese. 

Only  the  order  Cyanophyceae  has  importance  from  the  point 
 of 

view  of  human  parasitology.    This  order  contains  two  famihes 
 : 

I.  Nostocacese,  organisms  containing  clilorophyl. 

II.  Bacteriacese,  organisms  not  containing  chlorophyl. 

The  family  Bacteriaceae  is  very  important,  containing  most
  of 

the  pathogenic  micro-organisms  of  man.    As,  however, 
 the  study 

7S6 
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of  bacteria  forms  a  special  branch  of  science,  on  which  numerous 
works  and  textbooks  are  available,  we  shall  not  deal  with  it, 

limiting  ourselves  to  the  description  of  the  non-bacterial  fungi. 

CLASS  B.  THE  FUNGI. 

Fungi  play  a  very  important  role  in  human,  animal,  and  vegetal 

pathology  ;  they  also  play  an  important  part  in  some  biological 

processes — for  instance,  fermentation. 

The  study  of  fungi  is  called  '  mycology,'  and  a  disease  due  to  a 

fungus  is  termed  a  '  mycosis.'  Thus  '  otomycosis  '  means  a  mycosis 
of  the  ear  ;  '  onychomycosis,'  a  mycosis  of  the  nails  ;  '  dermato- 
mycosis,'  a  skin  disease  due  to  fungi. 
The  investigation  of  fungi  began  long  before  that  of  bacteria. 

In  1837  Remak  discovered  the  parasite  of  favus,  which  was  more 
completely  described  by  Schonlein  in  1839.  Between  1841  and 
1844  Griiber  described  the  fungi  found  in  thrush  and  ringworm. 
Morphology— Fungi  are  Thallophytes  without  chlorophyl,  and 

do  not  contain  starch  or  chromatophores.  Their  vegetative  body, 
or  thallus,  consists  generally  of  a  mass  of  filaments  or  threads  termed 

the  '  mycelium.'  The  threads  or  filaments  forming  the  mycelium 
are  called  '  hyphae.'  The  mycelial  threads  or  hyphte  may  be  septate or  non-septate.  Their  walls  do  not  consist  of  ordinary  cellulose, but  of  a  substance  known  as  fungus-celMose,  which  does  not  stain 
blue  by  iodine  and  sulphuric  acid. 

Nutrition.— The  fungi,  being  unprovided  with  chlorophyl,  cannot make  use  of  the  carbon  dioxide  of  the  air,  and  therefore  derive  their 
carbonaceous  food  material  from  complex  organic  compounds,  as for  instance,  decaying  organic  substances. 

Mode  of  Life.— Fungi  Hve  as  parasites  or  as  saprophytes.  They 
may  hve  one  way  or  the  other,  according  to  circumstances.  Fungi 
are  parasites  of  man,  of  the  lower  animals,  and  of  plants 
Biological  Characters.— Recent  researches  have  shown  the  great 

biological  analogies  between  fungi  and  bacteria  as  regards  produc- 
tion of  toxins,  agglutination,  and  immunization  phenomena  etc 

Charrin  and  Ostrowsky  Concetti,  Roger,  and  others,  have  obtained 
a  soluble  toxm  from  Monilia  albicans.    Auclair  and  Verliac  have 
1  V  f  .T,        ̂ ^ocardia  bovis  a  toxic  product  soluble  in  ether 
which  they  call    actmomycetine.'    They  state  that  the  injectiori 
£  ,    AV?     ''''f  produces  the  same  lesions  as  the  fungus.  Ceni 
«a,  Otto,  and  others,  have  obtained  various  toxins  from  fungi 01  the  genus  Aspergillus.  ^ 

ot^Ml'ul  ̂ ""^^ V  vaccinating  animals  with  cultures 

&d^m^^^^^^^^^  ^  P-^-^--  °f  specific  agglu- 

vaShl^;  hi^Kir '^'"'^Ii,^  ̂ ^^^  prepared  trichophyton 
funS  Rv^;,t  "-^  "^i^  ̂ '^*'  triturating  cultures  of  these 
triSonwL  ̂   ?l!''^l!^'^'^''^^""^^  ̂ "to  Patients  suffering  from 
trichophytoses,  they  have  observed  a  general  reaction,  with  fever 



PLATE  V. 

CULTURES  OF  SOME  TROPICAL  FUNGL 

I   Endodermophyton  concentricum  Blancha
rd  1901. 

Typical  culture  on  glucose  agar  three  weeks 
 old. 

2.  Endodermophyton  concentricum  Blanc
hard  1901. 

Old  culture  on  glucose  agar. 

~3  Endodermophyton  indicum  Castellani  191 
 i. 

Fairly  old  culture  on  glucose  agar. 

4  Endodermophyton  indicum  Castellan
i  191  i. 

Young  culture  on  glucose  agar. 

5.  Epidermophyton  rubrum  Castellani 
 1909. 

Culture  on  glucose  agar. 

6.  Trichophyton  violaceum  Bodin  1
902  ;  var.  decalvans 

Castellani  1911. 

Culture  on  Sabouraud's  agar. 

7  Cladosporium  mansoni  Castellani 
 1905. 

Culture  on  Sabouraud's  agar. 

8  Micrococcus  nigrescens  Castell.\
ni  1910. 

Culture  on  Sabouraud's  agar. 
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similar  to  the  reaction  obtained  in  tubercular  patients  by  injecting 

tuberculin.  De  Beurmann  has  described  a  cuti-reaction  in  patients 
affected  with  sporotrichosis. 

Widal  and  Abrami  have  introduced  a  general  diagnostic  method, 

'  sporo-agglutination,'  based  on  the  fact  that  the  blood  of  patients 
suffering  from  diseases  due  to  fungi  contain  specific  agglutinins  for 
the  spores  of  such  fungi. 

Other  biological  reactions— complement  fixation,  etc. — have  been 
described. 

Reproduction. — The  seeds  of  the  Phanerogamia  may  be  said 
to  be  represented  in  the  fungi  by  the  roundish  or  oval-shaped 

bodies  called  '  spores.'  The  spores  multiply  by  budding,  producing daughter  spores,  identical  with  the  parent  spores. .  Under  certain 
conditions  the  spore,  by  a  process  of  germination,  gives  rise  to  a 
true  mycelial  filament,  which  ramifies,  producing  mycelial  hyphje. 
Some  of  the  terminal  hyphje  are  shorter  and  structurally  different 
from  the  other  hyphse,  and  they  become  organs  of  fructification, 
which  produce  spores.  The  formation  of  spores  upon  these 
hyph£E  takes  place  in  various  modes,  of  which  five  different  types 
may  be  distinguished. 

1.  Conidia  or  Exospores. — These  are  non-sexual  spores,  which 
take  origin  by  a  process  of  budding  or  septation  from  the  extremity 
of  a  germinal  mycelial  hypha  or  sporophora.  The  spores  may  all 
be  of  the  same  size,  or,  at  other  times,  some  are  much  larger, 
macroconidia,  others  smaller,  microconidia.  The  conidia  are  at 
first  always  unicellular,  but  later  they  may  divide  and  become multicellular. 

2.  Chlamydospores  or  Endoconidia. — These  are  asexual  globular 
spores  of  great  size,  and  provided  with  a  thick  membrane.  Chlamy- 

dospores are  terminal  or  intramycelial. 
Endospores  or  Conidia. — These  spores  take  origin  inside  a 

special  spore-case  structure,  or  sporangium,  which  is  often  terminal 
and  aerial.  Endospores  which  are  free  and  provided  with  organs 
Of  locomotion  (ciha  or  flagella)  are  called  zoospores,  and  the  spor- 

angium IS  known  under  the  name  of  zoosporangium. 
Asms  Fructifications,  or  Asci,  are  special  sporangia,  containing 

tour  or  eight  or  a  multiple  of  eight  spores  arranged  in  a  single  line! iiiese  spores  are  called  ascospores.  Each  ascospore  presents  two membranes,  one  internal,  one  external.  The  external  membrane 
irequently  shows  a  pore,  which  is  called  the  germinating  pore 
of  ,fv  f  F''^^i^Mtions.—B?.sid{3.  are  large  elongated  cells,  each 
fsteSl^  .  f  .^P'^  slender  processes 

Sic  spore  terminating  in  a  small  roundish  conidium  or 

^r\oStT-~7'^flT  P'^^^'^*  ̂   P'"°^ess  °f  conjugation 
Jvrrfi  to  T^'fl  act  between  two  special  hyph^.  These  hyph^ 

Sfusp  wt"^     Jl^b-shaped  branches,  which  come  into  contact 
resl  aft  hW'''  ^  ̂""^  ̂ ^'^^  e^"'  ̂ ^^^h  presents  a  very 
<^sistant  double  wall.   The  special  branches  [gametes)  which  come 
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into  contact  and  unite  to  produce  the  zygospore  do  not  show  any apparent  sexual  differentiation. 

5.  Oospores. — These  are  formed  by  a  complete  sexual  act  or 
fertilization,  and  can  therefore  be  compared  with  a  fertiUzed  ovum. 

The  female  element  {oosporangium,  oogpnium)  contains  one  or 
more  roundish  protoplasmatic  masses  (macrogametes  or  oospheres, 
female  gametes),  and  presents  a  thick  wall  pierced  by  several  pores. 
The  male  gamete  {antheridmm) ,  which  originates  on  a  delicate  special 
hypha,  comes  into  contact  with  the  oosporangium,  sending  a  proto- 

plasmatic process  through  it.  In  other  cases  the  aniheridium  divides 
into  several  motile  bodies  called  microgametes,  antherozoids,  or  sper- 
matozoids,  which  come  into  contact  with  the  oosporangium,  and  fer- 

tilization takes  place.  In  some  rare  cases  the  transformation  of 
the  oosporangium  into  an  oospore  is  in  reality  a  process  of  parthe- 
nogenesis. 

Classification. — Fungi  are  divided  into  five  orders  : 

I.  Myxomycetes. — Higher  fungi,  mostly  aerial,  with  many-celled 
mycelium  ;  reproduction  by  asexual  spores. 

II.  Phyeomycetes. — One-celled  thallus,  becoming  septate  only 
during  sporulation  ;  reproduction  takes  place  by  asexual  and  sexual 
spores. 

III.  Ascomycetes. — Reproduction  by  asexual  spores  ;  presence 
of  ascus  fructifications. 

IV.  Basidiomycetes.- — Reproduction  by  asexual  spores  ;  presence 
of  hasidia  fructifications. 

V.  Hyphomycetes,  or  Fungi  Imperfecti. — Fungi  of  very  different 
groups,  the  botanical  position  of  which  cannot  be  determined  with 

certainty  in  the  present  state  of  our  knowledge.    The  thallus 

-consists  of  filaments,   and  reproduction  takes  place  only  by 
conidia. 

The  fungi  parasitic  in  man  are  practically  all  found  among  the 

Phyeomycetes,  the  Ascomycetes,  and  the  Hyphomycetes.  Only 
one  species  of  importance  is  found  among  the  Basidiomycetes,  and 
none  among  the  Myxomycetes. 

ORDER  PHYCOMYCETES, 

This  order  is  divided  into  three  suborders  : 

I.  Chytridi^. 
II.  Oomycetes  (Oosporacese) . 

III.  Zygomycetes  or  Zygosporacese. 

The  Phyeomycetes  parasitic  on  man  all  belong  to  the  suborder 
Zygomycetes. 

SUBORDER  ZYGOMYCETES. 

These  fungi  reproduce  sexually  and  asexually.  The  sexual  re- 
production takes  place  by  formation  of  zygospores.  The  asexual 

reproduction  takes  place  by  the  formation  of  conidia,  gonidia 

(endospores),  and  chlamydospores  (endoconidia) . 



MUCORACE^ 

The  Zveomvcetes  are  divide
d  into  four  families,  among

  only 

onl  0I  wh^cnhe  Mucorac
e^are  found  human  para

sites. 

Family  Mucorace^. 

These  o—s  have  a  —  t^^^^  '^^^ laterally  or  by  dichotomy    
Some  species  are  prov 

distal  extremity  a  pear-shaped,  gjo^^f^^  .^^.^'l^^™'        from  the 
called  gonidangum.   The  ̂ P^Xfl7.Zr  vro^^^^^^^ 

^^^^^^^^  
^--^-^ 

^"insfde^r^t^^^^^^^     or  gonidangium  end
ospores  or  gon^d^a 

'Th^spJrln^aTprXS  not 
 used  in  the  formation  of  endo- 

SDores  gLes Te  to  a  pecuhar  muci
laginous  substance,  which  at  a 

S  pSLd,  by  absorb  of  water,  causes  the  burst^
^^^^ 

sporangium.  Each  endospore  or  gonidmm,
  when  it  J^as  l^ecome 

free,  gives  rise  to  a  mycehal  tube  
by  germination.  This  mycehai 

tube  ramifies,  and  a  new  mycehum  is  formed.  ^^^^nduction 

In  some  species,  under  certam  conditions  a  ^^L^^^^g^^^^ 

may  take  place.  This  consists  in  the
  conjugation  of  undifferentiated 

Smotiirgametes,  which  leads  to  the  forma
tion  of/YfOsp^res 

Many  species,  when  vegetating  in  un
favourable  media,  reproduce 

only  by  formation  of  conidia  and  chlamydospore
s  ..^^ 

The  Mucoraceae  are  extremely  common  as  p
arasites  or  saprophytes 

of  plants  and  animals.    A  mycosis  due 
 to  these  parasites  is  often 

termed  '  mucormycosi
s.'  

fr>v 

Mucorace^  can  be  easily  grown  on  s
ugar  culture  media— for 

instance,  Sabouraud's  maltose  agar— or  eve
n  on  ordinary  agai 

The  optimum  temperature  for  their  growt
h  is  between  35  and 

40°  C    The  Mucoraceffi  require  plenty  of  ox
ygen,  and  theretore 

the  media  tubes  must  never  be  closed  with 
 rubber  caps  When 

there  is  not  enough  oxygen,  the  Mucora
cese  lose  their  character- 

istics, and  give  rise  to  moniha-Hke,  or  yeast-hke  form
s. 

Classification.- Four  genera  of  Mucoraceee  ar
e  found  to  contain 

species  parasitic  on  man  : 

rMvcelium  ramified,  no  rhizoids—Mucor. 

Mycelium  non-ramified,  with  or  without  rhizoids  ;  the  ped
uncle 

^  supporting  the  sporangium  terminates  m  a  specia
l  forma- 

Family    J      tion  encircling  the  base  of  the  columella— LtcMieiwfl. 
Mucoracese     Mycelium  with  rhizoids  ;  columella  ovoid— Rhizomucor 

Mycelium  with  rhizoids  ;  columella  hemispheric,  shaped  like  a mushroom — Rhizopus. 

Genus  Mucor  Micheh  1729. 

Ramified  mycelium  ;  absence  of  rhizoids 
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Mucor  mucedo  Linnaeus  1764. 

Synonyms.— Mucor  vulgaris  Micheli  1729,  M.  sphcsroce-bhalus Bulhard  1791. 

The  hyphas  carrying  sporangia  (sporakgiophores)  are  long  and 
erect ;  the  sporangium  is  globular,  100  to  200  in  diameter  •  its 
colour  brownish  ;  its  surface  covered  by  fine,  minute  crystals  of 

Fig.  365. — Mucor  mucedo 
L1NN.EUS. Fig.  366. — Mucor  pusillus  Lindt. 

(After  Lindt.) 

oxalate  of  calcium.  The  spores  (gonidia)  are  elliptical,  with  a 
smooth  surface.  The  columella  is  ovoid-shaped,  and  generally 
yellowish.    OccasionaUy  very  large  zygosphores  may  be  observed. 

M.  mucedo  L.  is  very  common,  living  in  organic  substances  in 
decomposition — for  instance,  horse-dung.  It  is  the  cause  of  a 
deadly  disease  in  bees— the  so-called  '  mucorine,'  or  May's  disease- 
but  is  seldom  found  in  man.  Fiirbringer  has  observed  it  twice  in 
cases  of  pulmonary  infarcts. 

Mucor  pusillus  Lindt  1886. 

MyceHum  at  first  white,  then  yellowish.  The  hyphae  carr5dng 
sporangia  are  much  shorter  than  in  the  preceding  species.  The 
sporangium  is  globular,  at  first  pale  greyish,  then  dark  greyish. 
Its  diameter  varies  between  50  and  80  jx.  The  columella  is  clavi- 
form,  ovoid  or  spherical,  yellowish  or  brownish.  The  spores  are 
smooth,  spherical,  3  to  3-5    in  diameter. 
M.  pusillus  is  often  found  in  bread  which  has  been  soaked  in 

water.  It  is  very  pathogenic  to  rabbits  ;  it  has  once  been  found 
in  man  in  a  case  of  otomycosis  by  Jakowski. 

Genus  Lichtheimia  Vuillemin  1904. 

Non-ramified  mycehum  ;  rhizoids  may  be  present  or  not ;  ped- 
uncle supporting  sporangium  terminates  in  a  formation  encircling 

the  base  of  the  columella. 
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Lichtheimia  corymbifera  Cohn
  1884. 

„„T,-„,«         Krr     ̂ 68  RHIZOMUCOR  PARASITI- 
Fig.   367.  -Lichtheimia  corvm-      F^^-  368;  ̂ ^^^  Costantin. 

bifera  vuillemin. 

(After  Lichtheim.)  (After  Lucet  and  Costantin). 

Observed  several  times  in  man,  giving
  rise  to  a  mycosis  of  the  ear- 

(Hiickel  Siebenmann,  Graham),  of  the 
 nose  (Siebenmann),  of.  the 

lungs  (Podack).  A  case  of  generahz
ed  infection  has  been  recorded 

by  Paltauf  (see  p.  765). 

Lichtheimia  ramosa  Lindt  1886. 

Synonyms.-Mucor  ramosus  Lindt 
 1886,  Lichtheimia  ramosa 

^aSy  rSembles  L.  corymbifera,  but  rhizoids  a
re  often  present 

The  spores  are  larger,  ovoidal,  4  to  7  ̂   m
  length.  The  columella 

is  always  smooth. 
 

r 

This  species  has  been  observed  in  man  by  Jakow
ski  m  a  case  ot 

otomycosis.  According  to  VuiUemin,  it  is  freq
uently  found  m  the 

nasal  mucosa  of  horses. 

Genus  Rhizomueor  Lucet  and  Costantin  1900. 

Rhizoids  generally  present,  columella  of  ovoid  s
hape.. 

Rhizomueor  parasiticus  Lucet  and  Costantin  190
0. 

Mycelium  at  first  greyish,  later  brownish.  Sporangium  
globular, 

35  to  80  u.  Hyphse  carrying  sporangia  are  often  r
amified,  and  are 

between  i  and  2  centimetres  in  length.  They  are  often  provid
ed 

at  their  basal  portion  with  rhizoids. 

The  columella  is  ovoid  or  pyriform  ;  dark  brownish  ;  spores 

ovoid  ;  longitudinal  diameter,  4    ;  transverse  diameter,  2-5  a. 

R.  parasiticus  is  pathogenic  for  guinea-pigs  and  rabbits.  It  wa
s 

found  in  the  expectoration  of  a  woman  by  Lucet,  Costantin,.  and 
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fml? 7;  "^^^'^o}  ̂ ^"^  ̂ ^'^  considered  at  first  to  be  suffering 
^rZC^f ^^'^  recovered  under  a  potassium  iodide  and arsenical  treatment. 

Rhizomucor  septatus  von  tezold  1889. 

Synonyms.— M«cor  septatus  von  Bezold,  Rhizomucor  septatus 
Lucet  and  Costantin  1889.  ' 

Rhizoids   present ;   sporangia  of  "a  brownish-greyish  colour spherical,  with  a  smooth,  or  occasionally  slightly  moriform,  surface  • 
diameter  about  30  to  35  ̂   ;  columella  spherical,  brownish  ;  spores roundish  or  shghtly  oval,  from  2-5  to  4 

Fig. 
369. — Rhizomucor  septa- 

tus VON  Bezold. 

(After  Siebenmann.) 

Fig.    370.  —  Rhizopus  niger 
ClAGLINSKI  AND  HeWELKE. 

(After  Ciaglinski.) 

The  spores  are  of  a  yellowish  or  brownish  colour ;  spherical  or 
ovoid,  with  a  smooth  surface. 

This  species  was  found  by  Siebenmann  in  a  case  of  otomycosis. 

Genus  Rhizopus  Ehrenberg  1830. 

Rhizoids  present ;  columella  hemispheric  ;  mushroom-like. 
This  genus  contains  only  one  species. 

Rhizopus  niger  Ciaglinski  and  Hewelke  1893. 

Synonym.- — Mucor  niger  Ciaglinski  and  Hewelke  1893. 
The  mycelial  filaments  are  provided  with  abundant  rhizoids 

forming  a  snow-white  mass.  Sporangia  globular,  of  black  colour 
when  ripe.  Spores  ovoid,  smooth.  Columella  is  at  first  globular, 
but  later  takes  a  cylindrical  shape,  and  when  the  spores  have 

become  detached,  shows  a  peculiar  mushroom-hke  appearance. 
This  species  was  discovered  by  Ciaglinski  and  Hewelke  in  a  case 

of  black  mycosis  of  the  tongue. 

General  Remarks  on  Mycoses  due  to  Species  of  the  Family  Mu- 

coraceae. — These  mycoses  are  generally  called  mucormycoses. 
They  have  been  recorded  several  times  in  man. 
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Mucormycosis  of  the  Nose.— Several  cases  are  on  record  in 

which  species  of  Mucoraceae  (generally  Lichthdmia  conmbifera) 

were  found  in  various  affections  of  the  nose.  Their  pathogenic 

rdle  in  such  affections  has  not  been  demonstrated  with  certainty. 

Mucormycosis  of  the  Tongue.— Ciaglinski  and  Hewelke,  and 

later  Seniyiak,  have  described  cases  of  so-called  '  black  tongue,' due  to  Rhizopus  niger. 

Mucormycosis  of  the  Ear— Otomucormycosis. — Several  cases 

are  found  in  the  literature  (Siebenmann,  Boke,  Huckel,  etc.). 

Almost  always  Lichtheimia  corymhifera  was  present.  In  the  tropics 
we  have  observed  two  cases  in  which  L.  ramosa  occurred.  When 

the  fungus  is  in  great  quantity,  the  patient  complains  of  tinnitus 

aurium  and  deafness — -the  same  symptoms  as  those  produced  by 
a  plug  of  cerumen  in  the  external  auditory  meatus. 
Mucormycosis  of  the  Lungs  . —  This  condition  is  rare. 

Fiirbringer  has  described  two  cases  in  which  L.  corymbifera 
was  found  at  the  autopsy  in  some  hsemorrhagic  foci  in  the  lungs. 
Lucet,  Costantin,  and  Lambry  described  a  case  of  bronchitis  in 

a  woman  due  to  Rhizomucor  ■parasiticus.  The  expectoration  was 
rather  scanty  and  mucopurulent,  but  without  blood.  Mycelial 

threads  and  spore-like  bodies  were  present.  Cultures  were  made, 
and  the  fungus  grown.  The  condition  lasted  several  months. 
Potassium  iodide  was  given,  and  later,  owing  to  the  symptoms 
of  iodism,  various  arsenical  preparations. 

General  Mucormycosis. — One  case  only  is  on  record — that  of  Paltauf. 
The  patient  during  life  presented  fever,  slight  jaundice,  enlargement  of 
the  spleen  and  liver,  with  signs  of  diffuse  bronchitis  and  obscure  nervous 
symptoms.  At  the  post-mortem  the  brain  presented  several  foci  of  a  friable, 
yellowish  substance  ;  the  other  internal  organs  showed  nodules  of  various  size, 
some  rather  hard  ;  others  had  undergone  a  purulent  change.  In  all  these 
formations  mycelial  threads  were  found  ;  in  the  lung-nodules  fructifications 
(sporangia)  were  also  present,  which  enabled  Paltauf  to  determine  the  fungus 
as  L.  corymbifera.  According  to  him,  the  infection  must  have  originated 
from  the  intestine,  which  showed  several  ulcerative  lesions  containing  the  same 
fungus. 

ORDER  ASCOMYCETES. 

These  fungi  are  characterized  by  their  mode  of  reproduction— 
viz.,  by  spores  originating  inside  special  cells  called  asci.  The 
spores  (ascospores,  endospores,  gonidia)  inside  the  asci  are  generally 
four  or  eight  or  a  multiple  of  eight.  While  these  fungi  live  a  parasitic 
life,  no  asci  are  found,  and  reproduction  takes  place  by  germination 
and  conidia.  The  fungi  belonging  to  this  order  are  often  pleo- 

morphic, their  morphological  characters  changing  according  to 
P    the  medium  on  which  they  hve. 

The  Ascomycetes  aire  divided  into  two  suborders  : — 
I.  Gymnoascees. — Asci  not  enclosed  in  any  special  enveloping: 
structure.  

.    J'  ^  & 

II.  Carpoascees. — Asci  produced  in  special  fructifications. 
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SUBORDER  GYMNOASCEES. 

Of  the  Gymnoascees,  only  two  families — the  Saccharomycetes 
and  the  Gymnoasceje — are  parasitic  on  man. 

Family  Saccharomycetes. 

These  organisms  are  generally  round  or  ovoid  cells,  presenting  a 
cell  wall  of  single  or  double  contour  ;  the  internal  protoplasmatic 
mass  often  shows  granules  and  vacuoles.  During  active  vegetation 

as  parasites  they  reproduce  by  a  budding  process,  hence  the  name 

of  budding  fungi  ;  when  living  on  artificial  media,  under  unfavour- 
able nutritive  conditions,  or  in  the  absence  of  oxygen,  they  may 

multiply  by  formation  of  endospores  or  ascospores. 

The  organisms  are,  as  a  rule,  unicellular  plants,  but  at  times 

the  cells  elongate  to  form  mycehal  hyphae — so  much  so  that  occa- 

sionally a  complicated  ramifying  septate  mycelium  is  produced. 

This  occurs,  for  instance,  when  the  organisms  are  cultivated  in 

certain  fluid  culture  media — for  example,  fluid  beer-wort.  In  such 

cases  side-buds,  which  separate  into  conidia-like  bodies,  may  also 
develop  on  the  hyphse. 

The  family  Saccharomycetes  contains  three  genera  : 

r.  Genus  Endomyces. — Reproduction  by  external  spores,  asco- 

spores, and  spores  situated  inside  the  mycehal  tubes. 

11.  Genus  Saccharomyces. — ^No  true  mycehal  threads  ;  repro- 
duction by  budding  and  ascospores. 

in.  Genus  Cry ptococcus.— Reproduction  by  budding  only  ;  no 

ascosporses  ;  no  mycelial  threads. 

IV.  Genus  Coccidiodes.—Tempoxdsy  genus,  not  yet  weU  defined. 

The  fungi  belonging  to  the  genus  Saccharomyces,  Cryptococcus 

and  Coccidioides  are  commonly  known  under  the  name  of '  blastom
y- 

cetes'  (or  yeasts),  while  the  diseases  due  to  them  are  ter
med 

'  blastomycoses.' 

Genus  Endomyces  Reess  1870. 

Reproduction  by  external  spores,  ascospores,  and  spo
res  situated 

inside  the  mycehal  tubes.  ,      ,  r         u  1  a 

VuiUemin  believed  at  one  time  that  the  thrush  fungus  bel
onged 

to  this  genus.  Recent  researches  carried  out  also  by  o
ne  of  us 

have  demonstrated  that  the  condition  known  as  ihrush
  may  be 

caused  by  various  fungi.  These  fungi,  as  a  rule,  d
o  not  reproduce 

by  ascospores,  and,  as  justly  remarked  by  
Pmoy  and  VuiUemm 

himself,  belong  to  the  genus  Monilia  (see  p.  821).
  For  the  fungus 

isolated  once  by  Vuihemin,  which  has  all  the  
characteristics  of  the 

genus  Endomyces,  Landrieu  has  suggested  
the  term  Endomyces 

Endomyces  vuillemini  Landrieu  1912. 

■  ̂ ynowxa.— Endomyces  albicans  Vuillemin  1898. 

This  fungus  was  found  by  Vuillemin  in 
 1898  m  thrush  patches. 
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Parasitic  Life.— This  fungus  forms  white  patches  on  the  tongue 

and  buccal  mucosa.  The  patches  are  easily  detached.  A  particle 

of  the  patch  examined  under  the  microscope  shows :  Septate 

mycelial  threads,  simple  or  ramified,  the  articles  of  which  are  straight 
or  somewhat  bent.  Each  article  or  cell  is  about  20  in  length,  and  3 

to  5  ̂   in  breadth.  At  the  terminal  portion  of  each  mycehal  thread 
three  or  four  shorter  ovoid  elements  are  found  which  reproduce 

by  budding.  Some  similar  ovoid  or  roundish  globular  refringent 

cells  can  be  observed,  originating  lateraUy  at  the  septations  of  the 

mycehum.  These  globular  elements,  which  were  at  first  considered 

to  be  spores,  become  detached,  and 

reproduce  by  germination. 

Saprophytic  Life — Culture  Characters. 
— The  fungus  grows  well  on  slightly 

acid,  Sabouraud's  and  other  media ; 
does  not  grow  abundantly  in  alkaline 
media ;  does  not  ferment  lactose  and  is 

Gram-positive. 
In  cultures  the  fungus  appears  under 

two  forms :  i.  A  filamentous  form, 

showing  the  mycelial  threads  simple  or 

ramified.  2.  A  globular  form,  morpho- 
logically similar  to  a  typical  yeast,  and 

reproducing  by  budding.  Both  forms 
may  be  found  in  the  same  culture. 

The  fungus  in  cultures  reproduces  by — 
1 .  Chlamydospores  or  external  spores ; 

large  globular  cells  10  to  20  [xin  diameter, 

with  thick  resistant  walls.  The  chlamy- 
dospores are  situate  at  the  terminal 

extremity  of  some  mycelial  hyphse,  and 
represent  modified  mycelial  articles. 

2.  Asci  containing  four  ascospores. 

3.  Internal  Spores. — These  are  oval 
cells  with  membrane,  protoplasm  and 
nucleus  similar  to  the  external  spores. 

The  internal  spores  are  arranged  in  a 
single  string  inside  some  mycelial  tubes. 

Pathogenicity. — The  fungus  was  found  by  Vuillemin  in  a  case 
of  thrush,  a  condition  generally  due  to  fungi  of  the  genus  Monilia 
(see  p.  821). 

Genus  Saccharomyces  Meyen  1838. 

No  proper  thallus.  Reproduction  by  budding  and  endospores 
or  ascospores  ;  fermentation  of  glucose  and  saccharose. 

As  already  stated,  the  fungi  of  this  genus,  as  well  as  of  the  genera 
Cryptococcus  and  Coccidioides,  are  usually  called  Blastomycetes, 
and  the  diseases  induced  by  them  blastomycoses. 

The  fungi  of  the  genera.  Saccharomyces,  Cryptococcus  a.ndCoccidioides 
have  a  great  importance  in  dermatology,  as  they  give  rise  to  peculiar 

Fig.    3  71 . . —  Endomyces VUILLEMINI  LaNDRIEU. 

(From  a  culture.  After Vuillemin.) 

I,  Mycelial  threads,  with 
ecdospores  and  conidia  ;  2, 
nasus  fructification. 
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ulcerative  afiections  of  the  skin,  often  resembling  a  syphilide  or  a 

tuberculide.  The  first  cases  of  blastomycosis  were  observed  in 

America  by  Posadas,  Wernike  and  others,  who  at  first  beUeved 

them  to  be  a  protozoal  infection.  Later  Gilchrist,  Ricketts,  and 

others  recognized  the  true  nature  of  the  parasites.  Cases  of 

blastomycosis  are  frequent  in  tropical  countries.  By  some  authors 

(Sanfehce,  Roncali,  etc.),  cancer  has  been  considered  to  be  of  blasto- 
mycetic  origin. 

Saccharomyces  blanchardi  Guiart  1906. 

Found  at  an  operation  on  a  patient  who  had  been  considered  to  be 

suffering  from  tubercular  peritonitis.  The  fungus  had  produced  m 

the  peritoneum  a  large  whitish  gelatiniform  mass,  weighing  about 

I  kilogramme.    The  fungus  grew  well  on  all  sugar  media. 

On  maltose  agar  it  produced  crateriform  colonies  of  a  snow-white 

colour  ;  was  pathogenic  to  rabbits,  in  which  it  induced  a  general 
mycosis,  terminating  fatally. 

Saccharomyces  granulatus  Vuillemin  and  Legrain  1900. 

Observed  by  Vuillemin  and  Legrain  in  a  tumour  of  the  su
b- 

maxillary bone.    Cells  ovoid,  4  to  5     in  length,  and  3  to  4  m 

breadth.    Cultures  pinkish  or  pinkish-red  ;  ascospores  and  chlam
y- 

dospores  present. 

Saccharomyces  tumefaciens  Busse  1897. 

Synonym. — Saccharomyces  subcutaneus  tumefaciens  Curtis  189
6. _ 

Found  by  Curtis  in  a  myxomatous  tumour.    It  appeared
  m 

the  tissues  in  the  shape  of  spherical  bodies  16  to  20  ̂   m  diameter 

each  surrounded  by  a  zone  of  amorphous  substance.    
Grows  weU 

on  all  sugar  media  ;  in  very  old  cultures  ascopores  are  s
een. 

Saccharomyces  samboni  Castellani  1907. 

Cells  roundish— 6  to  8  in  diameter— easily  grown  on  various 

media  producing  white  colonies,  which  rapidl
y  coalesce,  l-ound 

by  Castellani  in  Ceylon  in  a  few  cases  of  inte
rtrigmous  dermatitis 

of  the  cruro-scrotal  region.  A  similar  or  identi
cal  organism  has 

•  been  observed  by  Whitfield  in  England  in  a  case 
 of  the  same 

dermatitis . 

Saccharomyces  ellipsoides  Rhees  1870. 

Found  by  Maggiora  and  Gradenigo  
in  two  cases  of  chronic  otitis 

media.  The  cellfare  eUiptical,  about  6  
m 

presence  of  ascospores.    Maggiora  
and  Grademgo  do  not  considei 

this  fungus  to  be  pathogenic. 

Saccharomyces  membranogenes  Steinh
aus  1906. 

Found  together  with  the  diphtheria  bacill
us,  in  a  case  of  fatal  diphtheria. 

Pathogenic  for  guinea-pigs,  rabbits,  and  m
ice. 
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Saeeharomyces  hominis  Klein  and  Gordon  1903. 

Isolated  in  some  cases  of  tonsillitis  clinically  resembli
ng  diphtheria. 

Roundish  or  oval  cells,  5  to  7  M  in  diameter.    Pathogenic  lor  gu
mea-pxgs  and 

rabbits. 

Saeeharomyces  anomalus  Beauverie  and  Lesieur  19
12. 

Synonym— anomala  Beauverie  and  Lesieur  1913. 

Found  by  Beauverie  and  Lesieur  in  the  sputum  of  a 
 tubercular 

patient. 
Saeeharomyces  anginae  Vuillemm  1901. 

Found  by  Achalme  and  Troisier  in  a  case  of  tonsillitis  showing
  white 

patches  ;  is  easily  cultivated. 

Saccharomyees  balzeri  Balzer,  Burnier,  and  Gougerot  1911. 

Synonym.— Parendomyces  balzeri  Balzer,  Burnier,  and  Gougerot 

1911.  ...  , 

Grows  on  culture  media  under  the  type  of  oval  or  roundish  yeast- 

like cells,  proliferating  by  budding.  Isolated  by  Balzer,  Burnier, 

and  Gougerot  from  a  gummatous  affection. 

Fig.  372. — Crateriform  Colonies 
OF      Saccharomyces  blan- 
CHARDI  GUIART. 

(After  Blanchard,  Schwartz 
and  Binot,  from  Brumpt.) 

Fig.  373. — Saccharomyces ANGINiE  VUILLEMIN. 

(After  Trosier  and Achalme.) 

Saccharomyces  roseus  Maggiora  and  Gradenigo  1890. 

Found  by  Maggiora  and  Gradenigo  in  the  Eustachian  tube,  and  considered 
by  them  to  be  non-pathogenic.    Cultures  of  pink  colour. 

Genus  Cryptocoeeus  Kiitzing  1843. 

Reproduction  by  budding  only  ;  endospores  and  ascospores 
unknown  ;  most  species  do  not  ferment  sugar  media  (glucose  and 
saccharose) . 

Cryptocoeeus  dermatitis  Gilchrist  and  Stokes  1898. 

Synonyms. — Blastomyces  dermaiitis  Gilchrist  and  Stokes  1898, 
Cryptocoeeus  gilehristi  Vuillemin,  Zymonema  gilchristi  de  Beurmann 
and  Gougerot. 
Found  by  Gilchrist  and  Stokes  in  a  case  of  chronic  ulcerative 

dermatitis,  and  later  in  a  case  which  had  been  diagnosed  as  a 

tuberculide  of  the  skin.  After  Gilchrist  and  Stokes's  cases,  other 
cases  of  blastomycosis  due  to  an  identical  or  similar  organism  have 

been  described  by  Hyde,  Oppenheim,  Ricketts,  and  others.  Ricketts 
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considered  these  fungi  to  be  species  of  Oidium,  and  proposed  the 
name  '  oidiomycosis  '  to  indicate  the  disease  produced  by  tliem. C .  gilchristi  in  the  affected  tissues  has  the  appearance  of  a  typical 
yeast — i.e.,  large,  globular  cells,  lo  to  i6/^in  diameter,  reproducing 
by  budding.  In  cultures,  besides  these  globular  elements,  rudimen- 

tary mycelial  tubes  may  occasionally  be  found,  presenting  lateral 
or  terminal  conidia;  ascospores  are  absent.  The  fungus  does  not 
ferment  glucose  or  saccharose. 

Cryptococcus  hominis  Vuillemin  1901. 

Syn Diiyms.— SaccAarowyces  (sp.  ?)  Busse  1894,  Aielosaccharo- 
myces  busse-buschki  de  Beurmann  and  Gougerot  1909,  Atelo- 
sacch2yomyces  rudeli  de  Beurmann  and  Gougerot  191 1. 

Found  in  abscesses  in  a  woman  by  Busse.  In  the  pus  the  fungus 
presented  itself  in  the  shape  of  oval  bodies,  with  a  membrane  having 

Fig.  374.  —  Crypto-  Fig.  375. — Crypto- 
coccus GILCHRISTI  coccus  LINGUA 

Vuillemin.  pilose  Lucet. 

(After  Gilchrist.)  (After  Lucet,  from Brujnpt) . 

a  double  contour.  These  elements  were  arranged  in  groups,  each 
group  being  surrounded  by  a  capsule.  Culturally  the  fungus  showed 
only  roundish  budding  forms,  no  mycelium,  no  asci. 

Cryptococcus  linguse-pilosse  Lucet  190 1. 

Synonym. — Saccharomyces  linguce-piloscB  Lucet  1901. 

Found  by  Lucet  and  others  in  cases  of  so-called  '  black  tongue.' 
It  appears  on  the  surface  of  the  hypertrophied  lingual  papillae  in 

the  shape  of  roundish  bodies,  with  double  contour,  3  to  6  ̂   in 
diameter.  Grows  easily  on  sugar  media.  Attempts  to  reproduce 
the  disease  have  failed. 

The  condition  known  under  the  name  of  '  lingua  nigra  '  is  caused 
in  addition  to  the  above  fungus,  in  some  cases  by  Rhizopus  niger,  in 
other  cases  by  Nocardia  lingualis. 

Cryptococcus  plimmeri  Costantin  1901. 

Found  by  Plimmer  in  many  cases  of  cancer  ;  is  probablj?  only  a 
saprophyte.  In  the  tissues  roundish  bodies  of  various  sizes,  4  to 
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AO  a  in  diameter  are  seen,  occasionaUy  
budding,  and  either  free 

tr  intracellular.    Cultivation  has  succeed
ed  only  on  one  occasion. 

Cryptococcus  degenerans  Vuillemin  1
896. 

Swnonym.— Blastomyces  viirosiniile  degeneran
s  Roncali  1896. 

Found  by  Roncah  and  others  in  malignant 
 tumours,  sarcomata 

and  carcinomata.    Easily  grown  ;  on  potato
es  it  attams  a  much 

larger  size  than  on  any  other  medium.    Pathogen
ic  for  gumea-pigs. 

Cryptococcus  corsellii  Neveu-Lemaire  1908. 

Found  by  CorseUi  and  Frisco  in  a  sarcoma  of  t
he  mesenteric 

glands    The  fungus  appeared  in  the  tumours  under
  the  shape  of 

black  masses.    It  was  easily  cultivated,  and  found  pathog
enic  to 

guinea-pigs,  rabbits,  and  dogs. 

Cryptococcus  hessleri  Rettger  1904. 

SYnonym— Blastomyces  hessleri  Rettger  1904, 

Isolated  by  Hessler  from  a  small  tumour  which  developed  on  a 

patient  after  a  razor-cut.  Easily  cultivated,  especially  on  alkaline 

media.    Pathogenic  for  the  rabbit  and  guinea-pig. 

Cryptococcus  breweri  Verdun  1912. 

Synonym. — Atelosaccharomyces  breweri  Verdun  1912. 

Found  by  Brewer  and  Wood  in  an  abscess  of  the  vertebral 

column.  Reproduction  by  budding  only.  Does  not  ferment  any 
sugar. 

Cryptococcus  tonkini  Legendre  191 1. 

Synonym. — Blastomyces  to  nkhii  Legendre  1911. 

Found  by  Legendre  in  two  cases  of  blastomycosis  in  Indo-China.  Pinoy 
considers  that  the  characters  given  are  not  sufficient  to  create  a  new  species 
for  it. 

Cryptococcus  sulfureus  Beauverie  and  Lesieur  19 12. 

Found  by  Beauverie  and  Lesieur  in  certain  pharyngeal  lesions  of  a  case  of 

typhoid.    Ferments  slightly  dextrose,  saccharose,  and  lactose. 

Cryptococcus  lesiewurii  Beauverie  and  Lesieur  1912. 
Found  in  a  case  of  stomatitis.    Ferments  dextrose  only. 

Cryptococcus  salmoneus  Sartory  191 1. 

Described  by  Sartory.    Found  in  cases  of  stomatitis. 

Cryptococcus  guillermondi  Beauverie  and  Lesieur. 

Found  by  Guillermond  and  Lesieur  in  cases  of  stomatitis. 

Genus  Coccidioides  Rixford  and  Gilchrist  1897. 

Temporary  genus  not  yet  well  defined,  with  intermediate  char- 
acters between  Saccharomyces  and  Monilia.  One  species  only : 

Coccidioides  immilis  Stiles  1897. 
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Coccidioides  immitis  Stiles  1897. 

Synonyms. — Coccidioides  pyogenes  Rixford  and  Gilchrist  1897, 
Oidiwn  coccidioides  Ophiils  1905,  0.  protozoides  Ophiils  1905, 
Posadasia  esferiforme  Canton  1898,  Oidium  immitis  Verdun  1907. 

Discovered  by  Wernicke  in  1882  in  America  in  a  patient  with 
patches  resembling  a  tuberculide,  and  gummata.  In  the  lesions 

roundish  bodies  are  seen  of  various  sizes,  3  to  80  ̂   in  diameter, 
with  a  well-defined  thick  membrane.  Inside  some  of  the  bodies, 
numerous  spores  may  be  seen. 

Cultures. — -The  fungus  grows  under  two  types  :  (i)  a  saccharo- 

myces-like  type,  reproducing  by  budding  ;  (2)  a  filamentous  type. 
The  colonies  are  roundish,  slightly  elevated,  but  deepening  into 

the  medium.  They  are  grey  or  white,  but  when  old  often  become 
brownish.  In  old  cultures  chlamydospores  may  be  present.  The 
biochemical  properties  of  the  fungus  are  not  known. 

Pathogenicity.^ — The  fungus  induces  in  man  a  type  of  blasto- 

mycosis. It  is  pathogenic  to  monkeys,  mice,  guinea-pigs,  and 
rabbits.    It  probably  lives  saprophytic  in  nature. 

Family  Gymnoasce^. 

Spherical  perithecium,  the  walls  of  which  are  formed  by  mycelial 
filaments.  At  the  extremities  of  these  mycehal  threads  ascus 

fructifications  are  found.  Besides  vegetating  under  this  type, 

the  Gymnoascese  can  also  vegetate  under  a  filamentous  or  conidial 

form  without  any  formation  of  asci.  It  is  under  this  second  form 

that  most  of  the  Gymnoasceae  parasitic  on  man  vegetate. 

The  genera  Microsporon,  Trichophyton,  Achorion,  are  at  the 

present  time  considered  to  belong  to  the  family  Gymnoasceae  on 

account  of  the  following  facts  : — 

1.  These  three  genera,  as  demonstrated  by  Matruchot  and  Dasson- 

ville,  have  the  greatest  resemblance  to  the  filamentous  type  of  some 

typical  Gymnoasceae. 

2.  A  species  of  Gymnoasceae,  Ctenomyces  serratus,  when  living 

saprophyticly,  shows  perithecia  and  ascus  fructifications  ;  when 

inoculated  into  animals,  vegetates  under  a  filamentous  form  very 

similar  to  a  Trichophyton,  and  gives  rise  to  a  Trichophyton  eruption. 

The  genera  of  the  Gymnoasceae  containing  human  parasitic  species 

are  the  following  :  (i)  Microsporon  ;  (2)  Trichophyton  ;  (3)  Epidermo- 

phyton;  (4)  Achorion;  (5)  Endodermophyton ;  (6)  Lophophyton  ; 

(7)  Oospora  ;  (8)  Montoyella. 

Genus  Microsporon  Gruby  1843. 

The  fungi  belonging  to  this  genus  are  generally  parasitic  in  the 

hairs  and  hair  foUicles,  but  may  attack  glabrous  parts.  When 

parasitic  in  the  hairs,  they  are  characterized  by  the  mycehal  spores 

being  roundish,  small  (2  to  3  A*),  and  irregularly  arranged  m  a 

mosaic-hke  manner.  They  are  easily  cultivated  on  Sabouraud  s 

and  other  sugar  media  (see  Genus  Trichophyton,  p.  778) .   In  cultures 
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the  microsporons  proliferate  b
y  sfrouting  with  branching  

of  the 

^o&  t;^!^^^n^
^  i^y  tCir^^e 

 ̂   ̂^^.o. 

!S?r^i^tsJ^o?
c^^ 

tTbe  modldterminal  conidia.   They        ̂ -g^,  ̂^^^^^^^ 

tures,  30  to  60  f,  in  length,  and  15  to  
18  fj,  m  breadth.    T^ey  have 

granulir  contents,  and  may  be  septate  or  ̂^'^^P^J^^^:,  J.^^ '^^^0^^^^ 
fspecially  at  the  apex,  presents  some  P^^f  f^'^^^.^f 

which  are  not  observed  in  the  spmdles  
of  the  fungi  of  the  genus 

''t'ctt^^  mycehal  articles  become  expanse, 
ovoid  or  ampulliform,  12  to  18  in  length

,  and  6  to  8  fx  m  breadth 

Their  protopLm  may  be  granufar,  and
  the  ̂ lembrane  may  b  come 

much  thicker  and  have  a  double  cont
our.  These  elements  are 

chJamydospores.  They  are  generally  found  wh
en  the  fungi  vege^ 

tate  under  unfavourable  conditions.  A
nother  structure  often 

seen  in  fungi  of  the  genus  Microsporon  are  the  so-c
alledJ.n^*c^- 

late  or  peciinate  bodies,  which  are  mycehal 
 segments  generally 

curved,  showing  on  one  side— the  convex
  side  as  a  rule— several 

small  protruding' processes.  Bodin  has  demo
nstrated  these  pro- 

cesses to  be  mycehal  tubes  arrested  in  their  developme
nt. 

Pleomorphism .—After  a  time,  and  often  rapidly,  
the  cultures  ot 

microsporons  lose  their  characteristics  and  becom
e  pleomorphic 

This  phenomenon  is  not  very  prominent,  however, 
 in_  the  most 

important  species— viz.,  Microsporon  audomm,  whi
le  it  is  very 

accentuated  in  some  microsporons  of  animal  origin,  e
specially 

M.  minimum,  in  which,  according  to  the  complete
  investigation 

carried  out  by  Bodin,  two  types  may  be  met  with  : — 

1.  The  downy  type  {Acladium  type). 

2.  The  glabrous  type  [Endoconidium  type). 

:  I.  The  downy  type  is  found  on  the  ordinary  sugar  media 

in  which  there  is  an  abundant  development  of  white  duvet.  Micro- 

scopically, fructifications  of  the  type  Acladium  are  seen,  the 

spore-bearing  hyphae  presenting  numerous  lateral  sexile  con
idia. 

Subcultures  will  always  give  rise  to  the  same  downy  type. 

2.  The  glabrous  type  is  observed  on  wart  agar.  The  growth 

has  a  smooth  surface,  without  duvet .  Microscopically,  short  strings 

of  hyahne  ovoid  or  cylindrical  conidia  are  seen  inside  the  terminal 

segments  of  the  fertile  hyphje.    Lateral  conidia  are  absent. 

Mode  of  Infection— Infection  takes  place  from  man  to  man  m 

the  case  of  microsporons  of  human  origin  ;  from  the  lower  animals 

to  man  in  the  case  of  microsporons  of  animal  origin.  The  human 

microsporons  (M.  audouini,  M.  velveiicum,  M.  umbonatum,  M. 

tardum)  do  not  seem  to  be  inoculable  into  the  lower  animals. 
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Table  showing  Microsporons  parasitic  on 
Genus. 

Man. 

[  of  human  origin 

Microsporon  Gruby  ■^ 
1843 

Species. M.  audouini  Gruby  1843. 
M.  velycticum  Sabouraud  1907. 
M,.  umbonatum  Sabouraud  1907. 
M.  tardum  Sabouraud  1909. 
M.  minimum  Le  Calve  et  Malherbe 

1898. 
M.  lano.sum  Sabouraud  1907. 
M.  felincum  C.  Fox  and  Blaxall  1896. 
M.  fulvum  Uriburu  1907. 
M.  pubescens  Sabouraud  1909. 
M.  villosum  Minne  1907. 
M.  tomentosum  Pelagatti  1909. 
M.  iris  Pasini  191 2. 
M.  fiavescens  Horta  191 2. 
,M.  depauperatum  Gueguen  1912. 

,  M.  velveticum,  M.  umbonaium, 

M.  tardum)  seem  to  be  parasitic  on  man  only ;  otliers  [M.  lanosum, 
M.felineum,  M.  minimum,  etc.)  are  parasitic  on  the  lower  animals, 
but  occasionally  infect  man. 

Vof  animal  origin  ■ 

Some  species  (M.  audouini, 

Microsporon  audouini  Gruby  1843. 

This  parasite  was  described  by  Gruby  in  1843,  but  his  investi- 
gation was  forgotten,  till  Sabouraud,  in  his  classical  researches 

on  ringworm  in  1892,  demonstrated  the  plurahty  of  species  of 
the  fungi  found  in  this  affection,  and  showed  that  a  form  of  tinea 
capitis  was  due  to  the  microsporon  described  by  Gruby. 

Parasitic  Life. — Around  the  affected  hairs  the  fungus  forms  by 
means  of  its  mycelial  spores  a  white  opaque  sheath,  extending  2 
or  3  milUmetres  above  the  opening  of  the  hair  foUicle.  The 
sheath  is  composed  of  a  mosaic  of  small,  roundish,  or  polyhedral 
spores,  the  diameter  of  which  varies  between  2  and  3  ̂ .  In  the 
interior  of  the  hair  a  few  mycehal  filaments  of  the  fungus  may  be 
observed.  The  fungus  very  seldom  attacks  glabrous  parts  of  the 
body. 

Saprophytic  Life — Cultures. — Microsporon  audouini  grows  well  on 

Sabouraud's  maltose  agar  and  other  media.  The  rate  of  growing 
is  slow.  In  maltose  agar  the  growth  becomes  evident  about  a 

week  after  inoculation  under  the  appearance  of  a  plaque  of  a  so- 

called  '  satiny  aspect,'  beneath  the  surface.  In  a  few  days  more, 
aerial  hyphse  develop,  extending  above  the  surface.  When  the 

development  is  complete— generally  this  takes  about  six  to  eight 

weeks — the  growth  is  rounclish,  covered  with  short  greyish  duvet, 
and  presents  often  a  central  knob,  and  some  concentric  rings  of 

a  whitish-greyish  colour.  The  cultural  characters,  however,  are 
variable,  and  pleomorphinism  occurs.  The  cultural  characters 
have  been  thoroughly  investigated  by  Sabouraud,  Fox  and  Blaxall, 
Bodin,  and  others.  The  fungus  very  slowly  liquefies  gelatine  ;  on 
potatoes  it  produces  a  brownish  discoloration  compared  by 
Sabouraud  to  the  colour  of  dried  blood. 



MICROSPORON  AUDOUINI 

775 
Reproduction— This  takes  pl

ace— 

I.  By  sprouts  from  the  mycelia
l  tubes. 

2  By  small  terminal  and  later
al  conidia  there  being  spore 

bearing  hyphte  of  type  Acladium  (see  Fig.  37o)-  tt^pq^^ 

3  By  la?ge  unilocular  or  multi
locular  spindle  conidia^  These

 

spindles  arelarge  structures  30  to  60  ̂  
 in  length,  and  15  to  18  ̂  m 

breadth.    They  may  be  septate  or
  non-septate. 

4.  By  formation  of  chlamydospores.  nhQ+mate 

form  of  tinea  capitis.  The  patches  affected  are  °f  f^^} 

and  present  stumps,  provided  with  an  opaque  ̂ ^^^^f  ̂^^J^^f 

seldom  attacks  glabrous  parts  of  the  body.  ^^^o^J^^^^^^^^ 

tremely  common  in  England  ;  but  
rare  in  the  South  ot  Jiurope 

Fig.  377. — MiCROSPORON  audouini 
Gruby. 

(From  cultures.) 

I,  Septate  spindle  body  ;  2,  my- 
celium, with  denticulated  struc- tures. 

FiG'.  376.  MiCROSPORON  AUDOUINI Gruby. 

(After  Bodin.) 

I,  Chlamydospores;  2,  spindle; 

3,  pluriseptate  spindle  ;  4.  spore- 
bearing  hypha,  type  Acladium. 

Italy),  and  extremely  rare  in  the  tropics.    We
  have  never  seen 

cases  of  ringworm  due  to  M.  audouini  m  Equa
tonal  Africa  or 

Ceylon,  but  a  few  cases  have  been  described  
in  Brazil,  m  Mada- 

gascar, and  in  Senegal.  ,  .    ̂   i    ,   1  i 

M  attcZomm  seems  to  live  only  on  the  human  subje
ct  but  closely 

alhed  species  have  been  found  by  Fox  in  cats,  by  Bodm  
in  dogs, 

and  by  Bodin,  Fox,  and  others,  in  horses. 

Microsporon  velveticum  Sabouraud  1907. 

Resembles  closely  M.  Midouini,  but  the  cultures  are  more  vel
vety, 

the  duvet  being  white  instead  of  greyish,  and  of  closer  gr
owth. 

Not  inoculable  into  guinea-pigs.    This  species  seems  to  be  fai
rly 

common  in  North  America. 
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Microsporon  umbonatum  Sabouraud  1907. 

Found  by  Sabouraud  in  two  cases  of  microsporosis'of  the  scaln contracted  m  Russia.    The  appearance  of  the  growth  when  it  has 
reached  complete  development  (about  twenty-five  to  TSy  day after  inoculation)  has  been  compared  by  Sabouraud  to  the  appear- 

ance of  .an  ancient  round  shield,  with  i  central  conical  formati  on representing  the  umbo  of  the  shield.    Not  inoculable  into  guinea pigs. 
Microsporoniardum  Sabouraud  1909. 

Found  by  Sabouraud  in  cases  of  microsporosis  capitis  to  be chnically  identical  with  the  type  caused  by  M.  audouini.  Differs 
T.i  ■  ^  by  the  growth  being  much  slower  and  scantier and  the  duvet  being  shorter. 

Microsporon  lanosum  Sabouraud  1907. 

Synonym. — Microsporon  audouini  var.  canis  Bodin  1897 
Commonly  found  in  dogs.    May  affect  man,  causing  a  type  of severe  tmea  capitis  ;  may  also  produce  forms  of  tinea  barbae  and tmea  corporis. 

On  Sabouraud's  agar  the  growth  is  at  first  similar  to  M.  audouini 
only  more  abundant  and  more  downy.  Later— twenty-five  to 
thirty  days  from  inoculation— the  central  portion  of  the  growth 
becomes  umbilicated,  the  depression  being  surrounded  by  a  ring 
ot  snow-white  duvet,  which  in  very  old  cultures  may  become yellowish.    Pleomorphism  is  common. 

Microsporon  felineum  C.  Fox  and  Blaxall  1896. 

Common  in  the  cat  in  England,  North  America,  and  Belgium  ; 
may  infect  man,  attacking  hairy  and  non-hairy  regions  of  the  body! 
On  Sabouraud's  agar  the  growth  is  rather  abundant,  discoid,  with flattened  surface,  showing  no  furrows,  and  covered  with  a  large 

.  amount  of  grey  duvet.  The  fungus  is  easily  inoculable  into  cats, 
dogs,  and  guinea-pigs. 

Microsporon  minimum  Le  Calve  and  Malherbe  1898. 

Synonyms. — Microsporofi  audouini  var.  equimim  Bodin  1896, 
Trichophyton  minimum  Le  Calve  and  Malherbe  1898. 

Very  common  in  foals  ;  may  infect  man,  giving  rise  to  a  mild 
type  of  tinea  corporis,  which  gets  cured  spontaneously. 

On  Sabouraud's  and  glucose  agar  the  growth  is  deeply furrowed,  and,  in  contrast  to  all  other  microsporons,  duvet  is 

absent,  or,  when  present,  is  very  scanty,  very  short,  and  of  a  pinkish" colour. 

Microsporon  fulvum  Uriburu  1907. 

Found  by  Uriburu  in  cases  of  tinea  capitis  in  the  Argentine. 

It  grows  very  rapidly  on  Sabouraud's  agar,  the  growth  presenting 
a  central  umbo,  or  projection,  surrounded  by  a  brownish  powdery 
ring.  The  peripheral  zone  of  the  growth  is  covered  with  white  duvet. 
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Microsporon  pubescens  Sabouraud  1
909. 

Discovered  by  Sabouraud  in  a  case
  of  tinea  capitis  contracted 

in  New  York^It  grows  rapidly  on  
SabouraucVs  medium,  the 

culture  being  characterized  by  tl^e  presen
ce  of  -b^dant  but  very 

dehcate  silky  duvet.  At  complete 
 development— about  thirty 

days  from  inoculation-the  growth  ma
y  have  a  flattened  surface 

or  some  furrows,  radiating  from  the  centr
e  may  be  present  The 

central  portion,  which  is  covered  with  rather  ̂ ^^S-.^l^fJ^^^^' 

is  encircled  by  a  zone  of  powdery  appear
ance  ;  outside  this  there 

is  the  peripheral  zone  covered  by  the  ext
remely  dehcate  character- 

istic silky-hke  duvet. 

Microsporon  villosum  Minne  1907. 

Found  in  Belgium  by  Minne  in  a  child  sufferi
ng  from  ring- 

worm of  the  hair  chnically  identical  with  the  type  caused  by  M.
 

audoimii.  On  Sabouraud's  agar  the  growth  at  complete
  develop- 

ment is  about  6  centimetres  in  diameter ;  the  central  portion  is 

flattened,  with  powdery,  shghtly  brownish  surface. 
 This  is  sur- 

rounded by  mammillary,  downy  formations,  which  decrease  m  siz
e 

towards  the  periphery. 

Microsporon  tomentosum  Pelagatti  1909. 

Found  by  Pelagatti  in  Sardinia  in  a  case  of  microsporosis  ca
pitis, 

clinically  identical  with  the  usual  type  caused  by  M.  audomm.  
It 

grows  rapidly  on  Sabouraud's  agar.  The  growth  at  compl
ete  de- 

velopment has  a  somewhat  flattened  appearance,  but  several 

■  furrows  are  present,  originating  from  the  central  portion,  which 

may  be  umbilicated.  The  whole  surface  is  covered  by  thm 
white  duvet. 

Microsporon  iris  Pasini  191 1. 

Discovered  by  Pasini  in  Italy  in  some  cases  of  microsporosis 

capitis,  chnically  somewhat  different  from  the  usual  type.  The 

fungus  grows  well  on  Sabouraud's  agar.  At  complete  develop- 

ment— twenty-two  to  twenty-six  days  from  inoculation — the 

growth  presents  a  central  knob  covered  with  white  duvet,  and 

surrounded  by  white  and  brick-red  rings,  alternating. 

The  microsporosis  capitis  due  to  this  microsporon  is  charac- 

terized by  the  hairs  remaining  nearly  of  normal  length,  and  pre- 
senting a  white-greenish  discoloration. 

Microsporon  flavescens  P.  Horta  1912. 

Isolated  by  Horta  from  some  circinate  squamous  patches  situate 

on  the  neck  of  a  child  in  Brazil.  Grows  rapidly  on  Sabouraud's  agar : 
the  growth  is  of  a  yellow  colour  ;  there  is  a  depression  at  the  centre, 
from  which  radiate  four  or  five  shallow  furrows.  Pleomorphic 

duvet  appears  ̂ quickly. 
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Microsporon  depauperatum  F.  Gueguen  1912. 

Isolated  by  Gueguen  from  some  circinate,  dry,  squamous  patches, 
in  cultures  the  membrane  of  some  nucleal  filaments  presents 
peculiar  thickenings.  Spore-bearing  hyphffi  are  not  so  well  differ- 

entiated as  in  other  species.  ' 

Genus  Trichophyton  Malmsten  1848. 

The  myceHal  spores,  as  found  in  the  affected  parts  and  hairs,  are 
large  (4  to  7  ̂) .  In  cultures  reproduction  takes  place  by  conidia, 
supported  by  short  sterigmata,  and  terminal  spindles.  Presence 
of  spiral  hyphfe.  Hairy  and  non-hairy  parts  of  the  body  may  be attacked. 

General  Considerations.— During  their  parasitic  life  the  species 
of  the  genus  Trichophyton  vegetate  accorchng  to  two  types : 
(i)  mycelial  filaments  ;  (2)  mycehal  spores. 
The  mycelial  filaments  consist  of  long  cyhndrical  cells,  separated 

by  septa.  The  so-called  mycelial  spores  are  simply  a  modification 
of  the  myceHal  filaments,  due  to  the  septa  being  much  closer,  so 
that  the  cells  limited  by  them  are  almost  as  broad  as  they  are  long. 

The  term  '  myceHal  spores  '  is  incorrect,  as  they  are  not  organs  of reproduction,  but  only  vegetative  organs. 
When  the  shape  of  these  myceHal  spores  or  sporulating  myceha 

is  roundish  or  oval,  the  filament  takes  a  monihform  appearance. 
Moreover,  these  ceHs  are  easily  dissociated.  Such  a  type  is  called 

'  fragile  myceHum.'  To  this  type  belongs,  for  instance.  Trichophyton sabouratidi  R.  Blanchard. 

When  the  mycelial  spores  are  square,  the  filament  straight,  and 

its  articles  long,  the  mycelium  is  called  '  resistant.'  This  type  is 
observed,  for  example,  in  Trichophyton  tonsurans  Malmsten. 

Oultivation.- — Most  Trichophytons  can  be  cultivated,  some  cannot. 

The  best  medium  is  Sabouraud's  maltose  agar,  the  composition 
of  which  is  the  following  : — 

Maltose  . .        . .  . .  . .  4  grammes. 
Peptone  Chassaing  . .  .  .  i  gramme. 
Agar       ..        ..  ..  ..  1-50  grammes. Distilled  water  . .  . .  . .  100  c.c. 

On  this  medium,  however,  pleomorphism  is  of  frequent  occur- 
rence. 

Pleomorphism.— Cultures  on  maltose  and  other  sugar  agars  of  all 
Trichophytons,  with  the  single  exception  of  T.  sabouraudi,  becoming 
old,  lose  their  characteristics  and  become  covered  with  abundant 

white  duvet.  In  these  cultures,  which  can  be  considered  degenerate, 

and  are  generally  called  '  pleomorphic,'  organs  of  fructification  are 
usually  absent.  By  transplanting  these  cultures,  the  same  pleo- 

morphic, downy  type  of  growth  will  be  obtained  ;  never  again  will 

the  growth  show  the  characteristics  of  the  original  young  cultures 
directly  obtained  from  the  lesions.  It  is  impossible  to  return  to 
the  original  type,  even  by  animal  inoculations. 
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To  prevent  pleomorphism,  
Sabouraud  advises  the  foll

owing 

medium  :  j.g  grammes. 
Agar   

Pepton  Chassaing Water 3  to  S  grammes, loo  c.c. 

On  this  medium  the  growth  of  the  v
arious  Trichophytons  is  much 

l^ss  tbundant'than  on  sugar  media, 
 but  the  cultures  are  fairly 

rhararteristic  and  do  not  become  pleomor
phic. 

'  Experi^^^^^^^^^  Inoculations.-Certain  Tnchophytons  c.^^^^^^^ 
inoculated  experimentally  into  man

  and  many  of  the  laboiatory 

animds-euinea-pigs,  rabbits,  etc. 
   Sabouraud  advises  the  m- 

oc2t  on  ?f  portions  oi  the  cultures  to
  be  made  into  a  small  fhctena 

artificially  induced  by  burning,  such  as  by
  applying  to  the  skm  a 

Hghted  match. 

Fig.  378. — Trichophyton. 

(Preparation  from  cultures, 
after  Bodin.) 

I,  Chlamydospore  ;  2  and 

3,  septate  spindle  bodies. 

r 

Fig.  379. — Fructifi- cations. 

1 ,  2 ,  Spore  -  bearing 
hyphse  {Trichophyton)  ; 
3 ,  spore-bearing  hypha 
[Microsporon). 

Fig.  380. — Tricho- phyton :  Spiral 
Bodies. 

The  intravenous  injection  may  induce  generahzed  lesions  of 
the  internal  organs. 

The  intraperitoneal  injection  as  done  by  Citron  may  induce  a 

type  of  peritoneal  pseudo-tuberculosis. 

Mode  of  Infection— Infection  may  take  place  from  man  to  man — 

this  is  generally  the  case  with  Trichophytons  of  the  group  endothnx — 
or  from  the  lower  aijimals  to  man— this  is  usually  the  case  with  the 

Trichophytons  of  the  endo-ectothrix  and  ectothrix  type.  There  is 

also  Uttle  doubt  that  Trichophytons  may  Hve  saprophytic  ally  in 

nature,  this  explaining  sporadic  cases  of  trichophytoses  in  man. 

Reproduction. — This  takes  place  by — 
1.  Lateral  and  terminal  conidia,  supported  by  short  sterigmata. 

2.  Chlamydospores  ;  these  are  rare. 

3.  Large  terminal  septate  and  unseptate  spindles. 
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Classification.— rncAo^Ayifows  can  be  divided  into  the  following 
groups : — 

I.  Endothrix.— The  fungus  develops  in  the  interior  of  the  hair  ; 
does  not  cause  suppuration  ;  and  is  of  human  origin  only. 

II.  EcTOTHRix  (Endo-Ectothrix).— The  fungus  is  present  only 
on  the -surface  of  the  hair,  or  both  on  the  surface,  forming  a  sheath, 
and  in  the  interior ;  often  pyogenic,  and  of  animal  origin.  They  are 
divided  into  two  groups— those  having  small  spores  (type  mi- 
croides)  and  those  having  large  spores  (type  megalosporon) . 

III.  Trichophytons  not  invading  the  Hairs  and  Hair  Fol- 
licles.— ^The  fungi  do  not  attack  the  hair  or  hair-follicles,  and  do 

not  cause  suppuration. 

The  species  constituting  the  third  group  are  :  T.  albiscicans, 
T.  blanchardi,  T.  ceylonense,  T.  macfadyeni.  It  is  to  be  noted  that 
the  botanical  position  of  these  fungi  is  not- yet  certain. 

I.  Endothrix 

TABLE  SHOWING  TRICHOPHYTONS  FOUND  IN  MAN  (Partly  from Sabouraud). 

rT.  tonsurans  Malmsten  1845. 
T.  sabouraudi  R.  Blanchard  1895. 
T.  pilosum  Sabouraud  1909. 
T.  violaceum  Bodin  1902. 
T.  glabrum  Sabouraud  1909. 
T.  soudanense  C.  Joyeux  1912. 
T.  sulphureum  C.  Fox  1908. 
T.  fumatum  Sabouraud  1909. 
T.  flavum  Bodin  1902. 
T.  efEractum  Sabouraud  1909. 
T.  plica  tile  Sabouraud  1909. 
T.  circonvolutum  Sabouraud  1909. 
T.  exsiccatum  Uriburu  1909. 
T.  polygonum  Uriburu  1909. 
T.  regulare  Sabouraud  1909. 
T.  umbilicatum  Sabouraud  1909. 

(T.  mentagrophytes  Ch.  Robin  1853. 
T.  farinulentum  Sabouraud  1910. 
T.  persicolor  Sabouraud  1910. 
T.  granulosum  Sabouraud  1908. 
T.  lacticolor  Sabouraud  1910. , 
T.  radiolatum  Sabouraud  1910. 
T.  felineum  R.  Blanchard  1895. 
T.  denticulatum  Sabouraud  1910. 

/"Type  microides  (small 
spores) 

II.  Ectothrix 

(endo- ectothrix) 

(Fa
vif

orm
 

type
 

_ 
spores) 

'  Downy 

type 

TIE.  Not  attacking  the  hairs  (tropical 
trichophytons) 

.  verrucosum  Bodin  1902. 

.  oclxraceum  Sabouraud  1909. 

.  album  Sabouraud  1909. 

.  discoides  Sabouraud  1909. 

.  equinum  Gedoelst  1902. 

.  rosaceum  Sabouraud  1902. 

.  vinosum  Sabouraud  1910. 
,  nodoformans  Castellani  191 2. 
.  albiscicans  Vieuwenhuis  1907. 
blanchardi  Castellani  1905. 

ceylonense  Castellani  1 908. 
macfadyeni  Castellani  1905. 
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Fig.  381— Trichophyton 
TONSURANS  MaLMSTEN. 

(Preparation  of  a  hair  in  liquor
 

potassae,  after  Sabouraud.) 

I.  Trichophytons  endothrix. 

Trichophyton  tonsurans  Malms
ten  1845. 

c  ,nnnvm«s  Trichomvces  tonsurans  M
almsten  1845,  Oidnm  ton- 

.  zTpf  "^Sgf 
 endothr^.  Sabouraud  1894, 

T  crateriforme  Bodin  1902,
  which  is 

tlie  term  in  current  use 
 m  derma- 

toloeical  literature. 

Causes  a  type  of  tinea  cap
itis  some- 

what rare  in  England,  but  comm
on 

on  the  Continent.  The  h
airs  axe 

broken  2  to  4  millimetres
  from  the 

scalp,  and  the  stumps  are 
 variously 

bent  The  diseased  hairs 
 have  a 

powdery,  greyish  appearan
ce,  and  on 

puUing  them  out  the  root
s  are  not 

black,  as  in  normal  hairs.  It 
 belongs 

to  the  type  Endothrix.  The
  mycelial 

cells  are  large  (4  to  5  ̂0.  quadra
ngular 

a  type  of  tinea  capjt^.  g^^-s 

also  a  form  of  tinea  corporis  and  
a  trichophytosis  of  the  nails. 

Trichophyton  sab ouraudi  R.  Blanchard  
1895. 

Synonym.— Trichophyton  acuminat
um  Bodin  1902.  This  is  the 

term  commonly  used  in  dermatologi
cal  works. 

Trichophyton  is  of  the  type  End
othrix.  Mycehal  threads 

have  a  monimorm  appearance,  and  their  ̂ ^ticl^^^^^^ 

dissociated  (so-called  fragile  myceh
um  .  Grows  well  on  maltose 

agar  gWing  rise  to  conical  white 
 colonies  ;  often  acuminate  with 

Saf  plulies,  and  occasionally  may 
 present  yeUowish  or  pmki 

rings  •  older  cultures  may  present  a  powd
ery  surface  of  a  dark 

pMdsh  colour.  Pleomorphism  always
  absent.  In  hangmg-drop 

cultures  aerial  filaments  with  lateral  coni
dia  are  seen. 

T  sabouraudi  causes  a  form  of  tmea  cap
itis  called  by  Sabouraud 

'  tondante  peladoide,'  and  also  a  variety  of  tin
ea  circmata. 

The  tine?  capitis  induced  by  this  fungus  i
s  also  known  under  the 

name  of  '  black-dotted  ringworm.'  The  hairs 
 get  broken  lower 

than  in  the  type  of  ringworm  caused  by  T.  to
nsurans.  The  stumps 

are  on  the  same  level  as  the  surface  of  the  scalp
,  and  appear  as 

black  dots.  ^  ,  , 

Trichophyton  pilosum  Sabouraud  1909. 

Very  similar  to  T:  sabouraudi,  from  which  it  diffe
rs  only  by  the 

cultures  being  covered,  when  old,  by  a  dense,  short,  
white  duvet.  ̂ 

i 
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Trichophyton  soudanense  C.  Joyeux  1912. 

Endothrix  ;  very  similar  to  T.  tonsurans.  In  the  hairs  the  mycelial 
spores  are  generally  rectangular,  arranged  in  long  strings.  On 
babouraud's  agar  the  growth  appears  three  to  four  days  after  in- oculation as  a  small  yellow  nodule  ;  later,  the  peripheral  portion 
of  the  growth  appears  white.  It  has  been  found  by  C  Toveux  in 
cases  of  tinea  capitis  in  the  Sudan. 

Trichophyton  violaceum  Bodin  1902. 

Discovered  by  Sabouraud  in  cases  of  tinea  barbae  ;  type  Endo- 
thrix. The  growth  on  maltose  agar  is  of  a  light  brownish  or 

greyish  colour,  with  moist  surface,  and  later  becomes  violet. 
This  species  is  common  in  Italy  and  North  Africa.  In  Ceylon 

this  fungus,  or  a  variety  of  it,  produces  a  type  of  very  common 
ringworm  of  the  scalp  in  children,  with  white  patches  covered  by 
enormous  numbers  of  pityriasic  squamse.  The  patches  remain 
permanently  bald.  The  Ceylon  fungus  is  endo-ectothrix,  and 
although  culturaUy  is  hardly  distinguishable  from  T.  violaceum, 
may  possibly  be  a  different  variety  (var.  decalvans  CasteUani). 

Trichophyton  glabrum  Sabouraud  1909. 

Closely  aUied  to  T.  violaceum,  but  shows  a  more  rapid  growth,  and 

no  violet  pigmentation  develops.    Surface  smooth  and  moist.  ' 

Trichophyton  sulphureum  C.  Fox  1908. 

Described  by  Colcott  Fox  in  some  cases  of  tinea  capitis  in  Eng- 

land. Endothrix  type.  On  Sabouraud's  agar  the  growth  is characterized  by  a  central  reddish  nodule,  which  later  becomes 
crateriform,  assuming  a  speclded  appearance.  The  rest  of  the 
culture  has  a  dehcate  but  distinct  primrose  or  sulphur  colour. 

Trichophyton  flavum  Bodin  1903. 

Synonym. — Trichophyton  cerebriforme  Sabouraud  1909. 
Differs  from  T.  tonsurans  by  the  cultures  being  cerebriform,  and 

by  becoming  creamy-white  when  old. 

Pathogenicity. — Induces  a  type  of  tinea  corporis  and  a  form  of 
sycosis.    Inoculable  into  guinea-pigs. 

Trichophyton  plicatile  Sabouraud  1909. 

Colonies  closely  resemble  those  of  T.  tonsurans,  but  have  a  creased 

appearance  with  white,  powdery  surface.  Found  by  Sabouraud 
in  cases  of  sycosis.  Sequeira  has  observed  it  in  a  case  of  trichophytic 
granuloma. 

Trichophyton  circonvolutum. 

Endothrix;  somewhat  similar  to  T.  plicatile;  the  growth  has  a 
convoluted  surface.  Found  by  Sabouraud  in  cases  of  trichophytosis 
contracted  in  the  Sudan  and  Dahomy. 
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Trichophyton  exsiccatum  Uriburu  190
9. 

Found  in  Argentina  by  Uriburu.    Endot
lirix  ;  very  slow  growth  ; 

crateHform  colonies,  with  surface  finel
y  cracked,  and  of  a  dry 

^^P^^*'         Trichophyton  polygonum  Uriburu  1909. 

Endothrix  The  growth  is  at  first  roundish, 
 then  takes  a  charac-  . 

teristic  polygonal  outUne.    The  central
  part  is  crateriform. 

Trichophyton  regulare  Sabouraud  1909. 

Endothrix  •  very  similar  to  T.  tonsurans,  the  cult
ures  being  at 

first  crateriform  ;  then,  the  edges  of  the  cr
ater  becommg  under- 

mined the  growth  takes  a  pecuhar  pouch-hke  shape,
  with  several 

radiating  small  sulci.  The  characters  of  the  fun
gus  show  always 

the  greatest  regularity,  never  changing  ;  hence  th
e  name  T  regulare 

given  to  it  by  Sabouraud.    This  fungus  was  found
  by  D alia  Farera. 

Trichophyton  umhilicatum  Sabouraud  1909. 

Endothrix;  cultures  are  deeply  urabiHcated ;  present  at  the 

periphery  fine  radiating  hyphse,  forming  a  sort  of
  aureola. 

Trichophyton  fumatum  Sabouraud  1909. 

Cultures  crateriform    taking  when  old  a  yellowish-brow
nish 

colour,  compared  by  Sabouraud  to  the  colour  of  a  dead 
 leaf. 

This  Trichophyton  is  fairly  common  in  some  parts  of  Italy. 

Trichophyton  eflractum  Sabouraud  1909. 

Cultures  at  first  very  similar  to  those  of  T.  tonsurans,  being 

crateriform  ;  when  old,  the  growth  becomes  very  dry,  and  the 

surface  spHts  from  the  edge. 

II.  Trichophytons  Endo-Ectothrix. 

Trichophyton  mentagrophytes  Ch.  Robin  1853. 

Synonyms. — Microsporon  mentagrophytes  Robin  1853, .  Sporo- 
trichum  mentagrophytes  Soccardo  1886,  Trichophyton  gypseum  Bodin 

1902,  r.  asteroides  Sabouraud  1909. 

Endo-ectothrix ;  mycelial  spores  are  mostly  situated  outside 

the  cuticle  of  the  hair,  while  a  few  are  found  in  the  interior.  The 

latter  are  5  to  6  in  size  ;  those  outside,  forming  the  parasitic 

sheath,  are  of  very  unequal  size  (2  to  11  /Lt). 

On  Sabouraud' s  agar  the  growth  is  of  white  colour  ;  the  centre 
is  somewhat  elevated  and  covered  by  duvet  ;  the  rest  of  the  growth 

has  a  powdery  surface,  and  often  presents  several  radiating  furrows. 
At  the  periphery  numerous  tapering  projections  are  observed. 
This  Trichophyton  is  of  animal  origin,  being  found  in  horses,  cows, 

dogs,  and,  perhaps,  pigs  and  sheep.  In  man,  it  is  pyogenic, 
causing  a  type  of  trichophytic  sycosis,  kerion,  and  also  a  pustular 
type  of  tinea  corporis. 
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The  following  five  species  are  very  closely  allied  to  T.  menlagrophytes  :~ 
Trichophyton  farinulentum  Sabouraud  1910. 

Synonym. — Trichophyton  gypseum  Bodin  1902  pro  parte. Found  in  cases  of  kerion  by  Sabouraud.  On  maltose  agar  the  growth  is at  first  discoid,  umbiUcated,  with  a  white  powdery  surface  and  several  radiat- 
ing furrows.  Later,  the  central  part  becomes  raised,  forming  a  knob covered  with  white  duvet.  On  agar  media  not  containing  sugars  the  growth 

is  at  first  smooth,  without  any  duvet,  of  moist  appearance  and  yellow  colour  • while  later  the  central  part  becomes  downy,  and  the  peripheral  portions  take a  powdery  aspect. 

Trichophyton  persicolor  Sabouraud  19 10. 

Synonym. — Trichophyton  gypseum  Bodin  1903  pro  parte. 
Found  by  Sabouraud  in  cases  of  pustular  ringworm  of  the  palms  of  the 

hands  and  of  the  beard.  In  contrast  to  all  other  species  of  Tricophytons  it grows  better  on  agar  without  sugar  than  on  sugar  media.  The  cultures  are 
of  a  pmkish-reddish  colour.  The  appearance  of  the  colonies  has  been  aptly compared  by  Adamson  to  the  skin  of  a  very  ripe  peach. 

Trichophyton  granulosum  Sabouraud  1908. 

Synonym. — Trichophyton  gypseum  Bodm  1902  pro  parte. 
The  growth  on  Sabouraud's  agar  is  discoid,  often  umbilicated  ;  powdery surface  of  a  white-yellowish  colour,  with  granular  formations  or  prominences dotted  all  over. 

This  Trichophyton  is  found  in  the  horse,  in  wliich  it  produces  a  pecuhar  type 
of  trichophytosis,  with  extremely  nupierous,  very  small,  patches.  It  has  been 
observed  in  man  in  Italy  by  Dalla  Farera. 

Trichophyton  lactieolor  Sabouraud  1910. 

Synonym. — Trichophyton  gypseum  Bodin  pro  parte. 
The  cultures  are  discoid,  flattened,  with  shallow  furrows  radiating  from  the 

centre.  The  colour  is  cream-white,  with  occasionally  a  shght  yellow  tinge. 
In  old  cultures  there  is  abundant  pleomorphic  duvet.  Can  easily  be  inocu- 

lated into  the  guinea-pig. 

Trichophyton  radiolatum  Sabouraud  1910. 

Synonym. — Trichophyton  gypseum  Bodin  pro  parte. 
Isolated  by  Sabouraud  from  cases  of  kerion.  Very  similar  to  T.  menta- 

grophytes,  from  which  it  difEers  in  cultures  by  the  colour  being  of  less  pure 
white,  and  by  the  radiating  projections  being  less  marked  or  absent.  After 
three  to  four  weeks  abundant  white  pleomorphic  duvet  appears. 

Trichophyton  felineum  R.  Blanchaxd  1895. 

Synonyms. — Trichophyton  niveum  Sabouraud,  T.  radians  Sabou- 
raud 1909. 

Endo-ectothrix  ;  causes  often  a  pustular  ringworm  of  the  body  ; 
less  frequently  attacks  the  hairs.  In  the  pustules  free  spores  and 
a  few  mycelial  elements  are  seen  ;  in  the  affected  hairs  the  spores 
fprming  the  parasitic  sheath  are  of  large  dimensions,  7  to  9  in 

(Jiameter.  The  growth  on  Sabouraud's  medium  is  umbihcated, 
with  a  white  powdery  surface  and  numerous  radiating  projec- 
l^ions  at  the  periphery. 

•.  Pathogenicity. — This  fungus  is  found  ,  in  the  cat,  and  probably 
also  in  horses,  cattle,  dogs,  sheep,  and  pigs.    In  man  it  causes  a  type 
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1-prinn  relsi  and  also  a  type  of  vesiculo-
pustular  tinea  corporis, 

clued  by  Sabo"^^^^^^  
circinata  disidnformis.'  and 

'  herpes  iris  vesiculosus  '  by  Biett. 

Trichophyton  denticulatum  Sabouraud  19
10. 

Almost  Mentical  ̂ ^dth  T.  Jelineum,  but  in  cultures  the  radiating 
 projections 

are  much  shorter  and  more  pointed. 

Trichophyton  verrucosum  Bodin  1895. 

Endo-ectothrix.  megalosporon,  faviform.
  This  fungus  though 

producing  typical  trichophytic  lesion
s  when  parasitic  shows  cul- 

Cl  chfracters  somewhat  similar  to  an
  achonon  the  growth 

which  is  white,  being  often  convolut
ed  cerebriform  It  is 

found  in  donkeys,  and  may  infect  man  The
  same  or  ̂ milar 

species  are  found  parasitic  on  the  horse  and  on 
 some  birds,  and  may 

also  affect  man. 

Trichophyton  ochraceum  Sabouraud  1909. 

Type  Ectothrix,  of  animal  origin  ;  cultures  som
ewhat  similar  to 

favus.  On  maltose  and  glucose  agars  the  colon
ies  are  character- 

ized by  an  ochre  yellow  knob ;  portions  of  the  growth  may  be  covered 

by  an  extremely  short,  almost  invisible,  duvet.  On  o
rdinary  agar 

the  surface  of  the  colonies  is  cerebriform.  Optimum  tem
perature. 

25°  C.    It  is  easily  inoculated  into  guinea-pigs. 

Trichophyton  album  Sabouraud  1907. 

The  cultures  are  extremely  like  favus,  but  are  generally  less 

bulging,  more  deeply  umbiHcated,  and  more  regularly  folded 
 ; 

the  growth  deepens  in  the  medium;  some  white  duvet  presen
t. 

Optimum  temperature,  25°  C.    Can  be  inoculated  into  guinea-pigs
. 

Trichophyton  discoides  Sabouraud  1909. 

Endo-ectothrix,  megalosporon,  faviform.  Somewhat  similar  to 

r.  album,  but  the  growth,  which  is  almost  a  perfect  disc,  has  a 

more  flattened  surface.  There  is  often  a  central  knob.  _  The  whole 

growth  has  a  brownish-yellowish  colour,  with  a  moist  surface, 

somewhat  resembling  the  non-pigmented  cultures  of  T.  violaceum. 

Trichophyton  equinum  Gedoelst  1902. 

Endo-ectothrix,  megalosporon,  downy-culture  type.  MyceHal 

spores  of  oval  shape,  4  to  6  in  length,  2  to  4  in  breadth.  On 

maltose  agar  the  growth  is  orbicular,  with  abundant  duvet  ;  later 

on,  the  portion  of  the  growth  which  is  in  contact  with  the  mediuni 

becomes  yeUowish  and  afterwards  dark  red.  It  is  parasitic  in 
the  horse,  and  may  infect  man. 

50 
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Trichophyton  megnini  R.  Blanchard  1895. 

Synonyms. — Trichophyton  roseum  Bodin  1902,  T.  rosaceum  Sabour- aud  1902. 

Endo-ectothrix,  megalosporon,  downy-culture  type.  Mycelial 
spores  found  in  the  hairs  are  very  large,  8  to  9  ̂   in  diameter. 
On  maltose  agar  the  growth  is  at  first  white,  with  a  velvety  appear- 

ance, later,  pinkish,  or  of  a  deep  rose  colour.  Duvet  becomes  very 
abundant  in  old  cultures.  It  is  parasitic  in  fowls  and  pigeons  ; 
may  infect  man,  causing  a  variety  of  tinea  barbae  without  suppura- tion. 

Trichophyton  vinosum  Sabouraud  1909. 

Endo-ectothrix,  megalosporon,  of  downy-culture  type.  Is 
very  similar  to  T.  megnini,  but  the  colour  of  old  cultures  is  of  a 

deep  wine-red  colour.  Abundant  duvet.  Found  by  Sabouraud  in a  case  of  tinea  circinata. 

Trichophyton  nodoformans  Castellani  1912. 

Found  in  Ceylon  in  cases  of  dhobi  itch  and  tinea  barbce  ;  not 

very  abundant  in  the  lesions.  On  Sabouraud's  agar  the  growth  is 
white,  with  a  powdery  surface  and  a  central  small  knob.  The 

growth  deepens  in  the  medium,  and  the  submerged  portion  has  a 
characteristic  brick-red  colour,  which  generally  disappears  after 
repeated  transplantations.     The  surface  growth  is  whitish. 

Glucose  Agar. — Growth  somewhat  more  abundant  than  in 

Sabouraud's  agar.  Colour  of  the  surface  and  submerged  growth 
white.    Red  pigment  usually  absent. 

Maltose  4  per  cent. — Scanty  growth,  no  pigment. 
Glycerine  Agar. — Growth  fairly  abundant,  no  pigment. 
Agar. — Scanty  growth,  whitish. 
Saccharine. — Same  as  agar. 
Adonite. — Same  as  agar. 

Pathogenicity. — ^The  fungus  gives  rise  to  a  peculiar  type  of  tinea 
cruris,  with  very  thick,  elevated  margins  and  deep-seated  nodules. 
It  has  pyogenic  properties,  and  may  spread  to  other  parts  of  the 
body,  in  addition  to  the  inguinal  regions.  It  is  capable  of  affecting 
the  hair  follicles.  In  one  of  our  cases  the  fungus  affected  the  hairs 

of  the  beard,  producing  a  typical  '  kerion  barbae.' 

III.  Trichophytons  not  affecting  the  Hairs. 

Trichophyton  albiscicans  Nieuwenhuis  1907. 

Discovered  by  Nieuwenhuis  in  tinea  albigena.  In  fresh  prepara- 
tions from  scrapings  spores  are  absent  ;  the  mycelial  tubes  are 

straight,  occasionally  showing  a  double  contour  ;  they  are  often 

dichotomous.  On  Sabouraud's  agar  the  growth  is  ver}'  slow, 
whitish,  with  a  powdery  surface. 
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Trichophyton  blanchardi  Cas
tellani  1905. 

«jvnnnvm  ̂ Tricho'l)hyton  sabouraudi  Castellan
i  1905. 

It  is  the  cause  of  tinea  Sabourau
di  tropicahs. 

Trichophyton  ceylonense  Castellani
  1908. 

Found  by  Castellani  in  cases  of  tinea  -^g- ^^^^^^^^ 
cultivation  having  not  been  obtained;  PO^f^^^y.  ̂   ,7^^^^  roundish,  rather 
In  fresh  preparations  the  ?P°-^^Xur"' The  m^cel  T^^^^^^  3i  ̂  

IXM;sS^5ht%r  vt»nt:- 
 it  folnfu.  t.nea  nigro  circ.nata. 

Trichophyton  macfadyeni  Castellani 
 1905- 

Found  by  Castellani  in  some  cases
  of  tropical  tinea  corporis 

In  fresh  pr^arations  mycelium  and
  spores  are  rather  of  smal 

Lensionl  'xhe  myce/al  tubes  are  -g-|,-ly 
show  swellings,  and  are  about  2^  fi  m  br

eadth.    The  free  spores  are 

7e?y  numerous,  and  present  a  peculiar
  ovoid  shape,  the  maximum 

diameter  being        to  3i  fJ>.     In  ^^i^^ 

stained  preparations  the  spores  pre-  Q  ̂   ̂ 

sent  a  bipolar  staining.    The  fungus  >^
 

grows  with  difficulty  ;  on  the  rare        ̂  
 ^ 

occasions  when  the  inoculations  are
  O" 

successful,  the  growth  is  very  slow,  ^ 

the   colonies  coalesce,   forming  a 

brownish  mass,  with  deep  furrows,  q 

and  deeply  rooted  in  the  medium.  p 

Genus  Epidermophyton  Lang  1879  P  |, 

emend.  Sabouraud  1907.  ^  ̂   ^ 

The  fungi  belonging  to  this  genus,  ^  '  ̂ ^^^ 
which  has  been  thoroughly  investi- 

gated by  Sabouraud,  grow  superfici-        Fig.  382.— Trich
ophyton 

ally  on  the  skin  without  invading    
    macfadyeni  Castellani. 

the  hairs  and  hair  folhcles  ;  do  not  (Stained  with  fuchsin.) 

produce  suppuration.  Reproducti
on  . 

takes  place  principally  by  pluriseptate  spind
les  witli,  on  the 

average,  four  to  six  cells.  The  septa,  as  noted  by  Pmo
y  may 

not  be  complete,  and  the  cavities  may  communi
cate.  Spiral 

hyphce  as  found  in  most  species  of  Trichophyton,  absen
t ;  pectinate 

structures  as  found  in  the  Microsporons,  absent ;  no  spore-bearmg 

hyphce  with  lateral  conidia  of  type  Acladtum,  as  no
ted  both  in 
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Trichophytons  and  in  iliQ  Microsporons.  The  cultures  undergo 
rapid  degenerative  changes,  losing  their  characteristics,  and  be- 

coming covered  with  abundant  uniform,  long,  whitish  duvet 
(pleomorphism).  They  are  not  inoculable  into  guinea-pigs,  except 
Pinoy's  Epidermophyton  simii.  The  species  so  far  known  have been  isolated  from  human  lesions,  except  the  Epidermophyton 
discovered  by  Pinoy  in  monkeys. 

Table  of  Epidermophytons. 

Genus.  Species. 
,E.  cruris  Castellani  1905. 

Epidermophyton  Lang  1879,  em.    ̂ -  Perneti  Castellani  1907. 

Sabouraud  1907  '\  ̂-  rubrum  Castellani  1907. E.  simii  Pinoy  191 1. 
^JL.  repens  Ekland  1883  (doubtful  species). 

Epidermophyton  cruris  Castellani  1905. 

Synonyms. — Trichophyton  cruris  Castellani  1905,  Epidermo- 
phyton inguinalis  Sabouraud  1907,  T.  castellanii  Brooke  1908. 

Found  in  cases  of  tinea  cruris  in  Ceylon  by  Castellani,  and  in 
France  by  Sabouraud.  The  fungus  is  very  abundant  in  recent 
cases,  extremely  scarce  in  old  ones.  The  mycelial  tubes  in  recent 
cases  are  generally  straight,  have  often  a  double  contour,  and  the 
segments  are  somewhat  rectangular,  their  breadth  being  3I  to  4^  ̂. 
Branching  is  not  rare.  The  spores  are  rather  large  (4  to  7  jj), 
roundish,  and  have  generally  a  double  contour  ;  they  dp  not  collect 
in  clusters.  In  chronic  cases  degeneration  forms  of  the  fungus 

are  met  with  ;  the  mycelium  may  be  banana-shaped,  may  show 
several  constrictions,  or  long  strings  of  ovoid  elements  may  be 
seen. 

This  Epidermophyton  grows  well,  but  rather  slowly,  on  Sabour- 

aud's  agar.  The  growth  begins  to  be  visible  after  four  to  eight 
days,  the  colonies  being  at  first  of  a  peculiar  yellow  colour,  lemon- 
yellowish  or  orange-yellowish,  occasionally  with  a  greenish  tinge. 
Later  they  become  white,  with  pulverulent  surface,  and  may  be 
acuminate  or  crateriform.  Pleomorphism,  with  abundant  white 
duvet,  develops  quickly. 

This  fungus  in  Ceylon  is  the  commonest  species  found  in  cases 

of  tinea  cruris.  It  is  not  inoculable  into  guinea-pigs.  Attempts 
at  reproducing  the  eruption  in  man  by  inoculating  pure  cultures 
have  also  failed. 

Epidermophyton  perneti  Castellani  1907. 

This  fungus  has  been  described  by  Pernet.  It  differs  from 

E.  cruris  by  growing  much  more  rapidly  on  Sabouraud's  agar  and 
by  the  cultures  having  a  delicate  pinkish  colour,  which  is  generally 
lost  in  subcultures.    It  is  very  rare  in  Ceylon. 
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Epidermophyton  rubrum  C
astellani  1909. 

,  i^TFrlnce'hri^
^^^^^  'gar  the'growtlj by  Bang  m    ranee  inoculation  as  a  raised  red 

begins  to  appear  four  to  six  days  ̂ 1^6^^°^^}^^^^  development  the 
spSt,  which  gradually  en^  tithe?  wff  a  centrlJ  knob  or 

growth  IS  oij^^^^VJ^^^  covered  w  th  a  white,  delicate  duvet, 

fnlSSreTl  wSf^^^^^^^  is  
much  more  abundai^  and  thicker, 

marked    On  ordlna?y^agar  and  gl
ycerine  agar  the  fungus  grows 

fairly  well,  but  there  is  no  red  p
igmentation. 

Epidermophyton  simii  Pinoy  1911. 

Discovered  by  Pinoy  in  a  tric
hophytic-like  eruption  observed 

in  a  monkey.    Completely  descr
ibed  by  the  same  author.  Oi 

Saboumud's  agar  the  growth  is  at  f
irst  yellowish- orange,  somewhat 

ImilarTo  i.  cruris ;  liter,  the  growt
h  is  whitish  and  covered  with 

plnoy's'^fungus  has  several  interesting  botanica
l  features  some 

nf  which  are  those  of  the  genera  Microspo
ron  and  Trichophyton.  , 

n'cSnt'ra^t'to  the  typicaf £^^^.-0^^/-.  ̂ V&e'intoX"" bearing  hyphee  with  lateral  comdia,  
and  is  moculable  mto  guinea 

pigs,  in  which  it  produces  a  trichophytic-Hke  
eruption. 

Epidermophyton  repens  Eklund  1883. 

Very  doubtful  species,  found  by  Eklund  in  cases  o
f  psoriasis.    It  is  not 

the  etiological  agent  of  the  disease. 

Genus  Achorion  Remak  1845. 

The  fungi  belonging  to  this  genus  often  sh
ow  during  parasitic 

Ufe  much  longer  mycehal  segments  than  Tric
hophytons  and  M^cro- 

sporons  ;  masses  of  them,  developing  in  hair  fo
llicles,  form  the  well- 

known  sulphur-coloured  scutula  which  always  deve
lop  round  a 

hair  In  the  hairs  the  mycehal  tubes  are  frequent
ly  trichotomous 

and  tetrachotomous,  forming  structures  which  
have  been  com- 

pared in  appearance  to  the  skeleton  of  the  human  foot, 
 and  called 

Cultures.— Sabouraud  has  noted  that  in  hanging-dr
op  cultures 

the  spores  sometimes  develop  very  slowly,  sometim
es  rapidly. 

When  the  development  is  slow,  there  is  formation 
 of  numerous 
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chlamydospores  of  various  sizes,  with  a  double  contour  membrane 
When  the  development  is  rapid,  one  notes  that  the  mycelium 
ramihes  quickly  m  every  direction,  with  presence  of  very  few  or 
no  chlamydospores.    The  following  structures  may  be  noted  • 

1.  Claviform  Bodies.— The  terminal  portion  of  some  filaments 
becomes  swollen  and  claviform.  These  claviform  filaments  have 
been  compared  by  some  authorities  to  the  '  spindles  '  of  the  Tri- 
chophylons  and  Microsforons,  but  they  are  slenderer,  and  not 
septate.  _  The  French  authors  call  these  formations  '  chandeliers 
fayiques,  on  account  of  their  shape  somewhat  resembling  a  candle- sticli. 

2.  Favus  Yellow  Bodies.— rhe  protoplasm  of  some  filaments 
collects  itself  at  the  terminal  ends,  the  filaments  becoming  much thinner,  and  terminating  in  roundish  or  oval  bodies,  which  must  be 
considered  to  be  terminal  chlamydospores.  It  is  to  be  noted  that 
in  the  typical  Achorions  of  human  origin  conidia-bearing  hypha;  are 
not  seen,  while  these  are  present  in  the  Achorions  of  animal  origin 
m  which  separate  spindles  may  also  be  present. 

Media —Achorions  grow  well  on  all  the  usual  sugar  media, 
especially  Sabouraud's  agar  and  glucose  agar.  They  generally liquefy  gelatine  fairly  rapidly. 

Pleoraorphism. — Very  common  in  all  Achorions.  If  a  culture 
becomes  pleomorphic,  it  is  impossible  to  make  it  revert  to  the 
original  characters. 

Transmission. — In  the  case  of  achorions  of  human  origin  infection takes  place  from  man  to  man  ;  in  the  case  oi  Achorions  of  animal 
origin  infection  takes  place  from  the  lower  animals.  It  is  not 
impossible  that  Achorions  may  live  saprophytically  in  nature. 

Table  of  Achorions. 
Genus.  Species. 

Achorion  Remak  1845  |   ^  ^"typrcal"^'''        schoenleini  Lebert  184.V 

animal  origin         quinckeanum  Zopf  1890. 

(non-typical)  gyP^^^nLBodin  1907.
 ■'^  [A.,  arlomgi  Blanchard  1891. 

Achorion  schoenleini  Lebert  1845. 

Synonyms. — Oidium  schoenleini  Lebert  1845,  0.  porriginis  Mon- 
tague, Oospora  porriginis  Saccardo  1886,  Oidium  schoenleini  Zopf 

1890. 

Causes  the  well-known  affection  called  favus,  which  is  char- 
acterized by  the  presence  of  peculiar  disc-shaped  crust  formations, 

called  scutula,  of  a  sulphur-yellow  colour,  and  emitting  an  offensive 

odour  compared  to  the  smell  of  mice's  urine. 
The  fungus  may  infect  the  hairs  or  glabrous  parts  of  the  body  ; 

it  may  attack  the  nails.  In  the  hairs  the  mycehum  is  very  abun- 
dant, the  segments  being  comparatively  long.  Sometimes  the 

mycelial  threads  divide  into  three  or  four  branches,  each  of  which 
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tenninates  in  a  single  r
ow  of  roundish  spores. 

  Tlris  is  Icnown  as 

^"^ulS^Tlre  fungus  is  ̂ ^^^^  ̂ owTh^whe^oS: 
On  Sabouraud's  agar  and  on  gi^cose  ̂g^^  '^e  gr    ̂   ̂„„,,„i,^t 
pletely  developed  is  ■^^^i^'f.^  gSouraud  to  the  appearance 

Uing.  It  ̂ '?^^ZZT:,w  Jyi^:Sinc.  that  of'^Sld  wax. of  a  sponge.   The  colour     ™""  ̂        hj^  and  abundant  ;  white 

^t  is 
 -^'^  ™'  -"'^^"'"^ 

sugars  should  be  used  (seep  822)  ,^  three  to  four  days, 

.4lSrS*S-  
«e'rU"bTtwee„  

Mteen  to  twenty 

^^^y^-  .  1  X-  f  ̂ nrp  rnltures  of  the  fungus  favus  lesions  are 

p.S'uJ^nnr 'dSgs!  "  
bbits  and  iwls.    The  inocula- 

Pj(.    283. — So-called  Yellow 

Bodies  in  Cultures  of  Acho- 
RION  SCHOENLEINI  LEBERT. 

(After  Bodin.) 

Pjg   384. — Claviform  Bodies 
IN  Cultures  of  Achorion 
SCHOENLEINI  LeBERT. 

tion  in  guinea-pigs  does  not  give  rise  to
  typical  favus  lesions  with 

scutula,  but  to  circinate  trichophytic-hke
  lesions. 

Reproduction— This  takes  place— 

2'  B^Tongate^d  fusiform  structures  analogous,  acco
rding  to 

some  authorities,  to  the  so-called  '  spindles  '  of  the  Tnd->P^y^^^ 

and  Microsporons,  but  they  are  slenderer  
and  not  septate,  ihese 

formations  L  called  by  the  French  authors  
'  chandeliers  aviques, 

on  account  of  their  shape  somewhat  resembhn
g  a  candlestick. 

\  By  so-called  '  favus  '  or  '  yellow  bodies,'  which
  are  structures 

8  to  15  u  in  diameter,  generally  terminal,  show
ing  a  double  contour 

and  containing  a  granular  substance.   Thes
e  s  ructures  should 

probably  be  considered  to  be  chlamydospores 
 (see  also  general 

remarks  on  the  genus /I c/ionon).  ,  7    •  K„t 

Sabouraud  admits  only  one  species  of  huma
n  Achonon,  but 
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Nceb  and  Unna  have  described  as  many  as  nine  :  Achorion  cys- 
iicum,  A .  tarsiferon,  A .  moniliforme,  A .  demergens,  A .  akromegalicum, 
A._  dikroon,  A.  radians,  A.  euihythrix,  A.  alacton.  Sabouraud's 
opinion  is  the  one  generally  accepted  at  the  present  time. 

Achorion  quinckeanum  Zopf  1890. 

The  fungus  appears  in  the  lesions  in  the  shape  of  numerous 
mycelial  filaments  associated  in  so  many  smaU  segments  consti- 

tuting the  spores.  Grows  readily  on  Sabouraud's  agar,  producing white,  downy  colonies. 

This  fungus  botanically  holds  an  intermediate  position  between 
the  typical  Achorions  and  the  Microsporons  and  Trichophytons, 
conidia  bearing  hyphaa  of  the  type  Acladium  being  present.  It 
produces,  however,  typical  favus  lesions  with  scutula. 

Pathogenicity. — Is  the  cause  of  favus  in  mice,  and  may  occa- 
sionally infect  man,  in  whom,  too,  it  induces  typical  favus.  It  can 

be  inoculated  into  guinea-pigs. 

Achorion  gypseum  Bodin  1907. 

Found  by  Bodin  in  1907  in  a  typical  case  of  favus.  On  Sabouraud's 
agar  the  growth,  which  is  roundish,  presents  a  little  white  duvet  in 
the  centre,  while  the  rest  has  a  glabrous  surface  of  yellowish  colour. 
Old  cultures  become  pleomorphic,  with  presence  of  abundant  white 
duvet  all  over  the  growth.  Botanically  the  fungus  is  closely  alhed 
to  the  Trichophytons  and  Microsporons,  but  gives  rise  to  typical 
favus,  with  scutula,  when  inoculated  in  mice  and  guinea-pigs.  The 
inoculation  of  pleomorphic  cultures  does  not  cause  any  eruption. 

Achorion  arloingi  R.  Blanchard  1891. 

Synonym. — Achorion  arloingi  Busquet  1891. 
Incompletely  known  species.  Was  isolated  frcm  a  human  trichophytic- 

like  eruption  by  Desir  de  Fortunet  and  Courmont.  Is  said  to  be  inoculable 
into  mice,  rabbits,  and  man. 

Genus  Lophophyton  Matruchot  and  Dassouville  1899. 

Mycelial  filaments,  either  tortuous,  very  thin,  or  thick,  with  granular 
protoplasm.    No  spores  present.    One  species  only. 

Lophophyton  gallinaeMegnin  1 88 1. 

Synonyms. — Epidermophyton  gallines  Megnin  1881  Lophophyton  galUncs 
Matruchot  and  Dassouville  1899,  Achorion  gallincB  Sabouraud  1910. 

In  the  lesions  mycelial  filaments  are  seen,  some  thin  and  tortuous,  without 
practically  any  protoplasm  ;  others  of  much  larger  dimensions,  with  granular 
protoplasm.  No  spores  observed.  The  fungus  is  easily  cultivated,  and  is 
inoculable  into  rabbits,  mice,  and  fowls,  in  which  it  gives  rise  to  typical 
favus  lesions.  In  man  it  does  not  produce  favus,  but  merely  trichophytic-like 
erythematous,  squamous  patches. 

Genus  Endodermophyton  Castellani  1909. 

The  fungi  belonging  to  this  genus  are  characterized  by  their 

growing  between  the  superficial  and  deep  strata  of  the  epidermis 
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r  ■  intPrlacine  felt  of  mycelia,  which  deta
ches  the  horny  and formuig  an  interlacing  leiL  ui  ,  .    ̂ .      ̂     not  invade  the 

^iion'Xy  have  been  culti- 

vated by  Castellam  ^j^^^     ̂ „i^3  to  the 

+v,P  <^ralp    The  growth  slowly  increase
s  until,  alter  tnree  to  luui 

sohd  media.    The  fungi  grow  much 
 more  abundant  y  on  glucose 

a  par  A  ner  cent   than  on  Sabouraud  or  a
ny  other  media 

'^Tep'roa.-In  hanging-drop  cultures  long  mycd^^^^^^^^^^^ 
are  seen;  no  conidia-bearing  hyphee        P^^^^^^V./  ̂ hn^^^^^^^ 

apparently  by  sprouting,  branching  
taking  place  ,   but  further 

investieation  is  necessary  on  the  subject.  +1,^ 

Pleomorphism.-Pleomorphism  is  much  If  ̂̂ -^^^^^  
than  m  t^ 

Trichophytons,  Epidermophyions,   
and  Achonons.  cultures 

however,  may  lose  their  characteristics,  
becommg  covered  with 

duvet. 

Table  showing  Endodermophytons  found  in
  Man. 

Genus.  ^P^"""-      ,  , 
(  E.  concentricum  Blan chard  1901. 

. .    E.  indicum  Castellani  191 1- 
Endodermophyton  CasteUani  1909     •  •    E.  indicum 

 Castellani  191 
^  (  E.  castellani!  Perry  1907- 

Endodermophyton  concentricum  Blanchard.
 

Remarks.— Manson,   in   1872,    described   a 
 trichophyton-like 

organism  in  the  squamee  of  tinea  imhncata  ;  with
  the  laboratory 

technique  of  that  time  attempts  at  cultivation
  did  not  succeed 

Blanchard  considered  it  non-cultivable,  and  called  it  T
nchophyton 

concentricum;  on  the  other  hand,  Nieuwenhuis  stated  tha
t  it  ̂yas 

quite  easily  cultivable,  and  was  characterized  by  the 
 colonies  being 

crateriform.    His  researches  were  not  confirmed.    In  rece
nt  years 

the  general  opinion  has  been  that  aspergillus-hke  fung
i  were  the 

real  cause  of  the  disease.    Tribondeau  described  fru
ctifications 

somewhat  similar  to  those  of  an  Aspergillus,  and  created  for 
 the 

fungus  the  genus  Lepidophyton.    Wehmer  has  described 
 it  as  a  true 

Aspergillus— Aspergillus  tokelau.    Castellani,  from  the 
 investiga- 

tions he  has  carried  out  in  Ceylon,  has  come  to  the  conclusion  that 

Aspergillus  and  aspergillus-like  fungi  have  nothing  to  do  with  the
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disease.  When  they  are  present  in  the  squaniaj,  they  are  merely 
saprophytes  or  eontaminations.  By  using  a  speeial  technique  he 
has  succeeded  m  growing  what  he  considers  to  be  the  true  fungi 
causing  the  disease  ;  he  has  isolated  two  species,  and  suggests  that the  specific  term  concentncum  should  be  retained  for  one  of  them. 

Endodermophyton  concentricum  is  very  abundant  in  the  lesions, 
forming  a  felting  of  interlacing  mycelial  threads  with  mycelial 
articles,  regular  m  shape,  rectangular  or  somewhat  square-shaped. 

Fig.  385. — Endodermophyton  Fig.  386. — Endodermophyton 
CONCENTRICUM  BlANCHARD  :  CONCENTRICUM    BlaNCHARD  : 
Glucose- Agar  Culture.  Old  Glucose- Agar  Culture. 

and  usually  straight.  If  the  liquor  potassae  be  left  to  act  some  time, 
the  mycelial  articles,  which  are  of  very  variable  length,  and  2\  to  3^  jx 
in  breadth,  will  be  seen  to  have  a  double  contour.  Aspergillus 

fructifications,  described  by  so  many  authors,  when  present,  are  due 
to  contaminations  ;  they  form  no  part  of  the  fungus.  Cultivation 

of  this  fungus  has  been  obtained  by  Castellani,  using  the  method 
mentioned  in  the  paragraph  above  on  the  genus  Endodermophyton. 

The  principal  cultural  characters  on  solid  media,  when  the  growth 

is  fifteen  to  twenty-one  days  old,  are  as  follow  : — 

Glucose.  Agar  (4  per  cent.). — Growth  abundant ;  surface  cerebriform  or 
crinkled.  The  growth  and  the  medium  show  a  slight  amber  colour,  which 
later  on  may  become  of  much  deeper  hue.    Duvet  as  a  rule  absent,  but  in 
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,  .  ,  ,        u,>pn  (nnsnlanted  many  times  and  are  degene

rating, 

xir»T„^frSe  ̂ ^^^^^ 

'"Gt"r/Sf-Similar  growth  to  Sabour
aud's  »ga^    Whc„  the  colonies 

Fig.  387. — Endodermophyton  con- 
CENTRICUM      BLANCHARD  :  AGAR 
Culture. 

Fig.  388.  —  Endodermo- phyton CONCENTRICUM 

BLANCHARD  :  MaLTOSE- Agar  Culture. 

MannUe  Agar  (4  per  ce>i^.).— Appearance  somewhat
  similar  to  glucose,  but 

growthTess  abundant.  The  medium  may  take  a  slight  amber  colo^^
"-  No  ̂ uv^ 

Saccharose  Agar  (4  per  cew^.). -Growth  rather  scanty
,  similar  to  Sabouraud. 

^^NttrtrAgar  (4  per  cent.).-Nery  slow  growth.    Separate  young  colon
ies 

have  a  central  knob  ;  they  coalesce  later  .into  a  knobby  mass. 

Maltose  Agar  {Acid). — Similar  to  Sabouraud. 
Maltose  Agar  {Alkaline). —SimiXax  to  Sabouraud.  ,   ,  . 

Adonite  ̂  gar.— Not  very  abundant ;  cerebriform  ;  duvet  absent. 
Galactose  Agar. — Knobby  or  cerebriform. 
LcBVulose  Agar. — Knobby. 
Raffinose  Agar. — Cerebriform. 
Tnuline  Agar. — Cerebriform.  ,      .  , 

Saccharine  Agar  (4  per.  ceK^.). —Somewhat  knobby  surface  ;  duvet  abs
ent. 

Lactose  ̂  gar.— Similar  to  Sabouraud,  but  surface  growth  more  abundant. 

Gelatine. — "Very  slow  liquefaction  of  the  medium. 
Milk  —Very  scanty  growth.    After  a  time  the  medium  becomes  separated.

 

Sugar  Broths  {Maltose,  Lactose,  ei!c.).— Slight  growth  at  the  bottom  of  the tube  ;  no  production  of  acid  or  gas. 

Hanging-Drop  Cultures.— In  hanging-drop  cultures  (Sabouraud's 
broth)  long  myceUal  threads  are  seen.  Reproduction  is  apparently 

by  sprouts  from  the  mycelium,  branching  taking  place. 
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Pathogenicity. — The  fungus  is  the  cause  of  a  common  type  of 
tinea  imbricata.  Castellani  has  demonstrated  that  the  inocula- 

tions into  human  beings  of  cultures  of  the  fungus  reproduce  a  typical 
form  of  tinea  imbricata,  and  that  from  the  scales  of  the  eruption, 
experimentally  induced,  the  same  fungus  is  recoverable.  For  further 
details  see  Chapter  LXIII.  on  Tinea  Imbricata. 

Endodermophyton  indicum  Castellani  1911. 

This  fungus  was  found  by  Castellani  in  some  cases  of  Tinea  imbri- 
cata.   The  microscopical  appearance  of  the  fungus  in  the  scales  is 

Fig.    389.  —  Patch    of    Experi-  Fig.  390. — Endodermophyton 
MENTAL  Tinea  Imbricata  in  a  indicum  Castellani  :  Hang- 
Singhalese  Boy,  obtained  by  ing-Drop  Culture, 
inoculating  a  Culture  of  En- 

dodermophyton indicum. 

identical  with  E.  concentricidm.  The  principal  cultural  characters  on 

solid  media,  when  the  growth  takes  place  in  the  dark,  a.bout  80° 

to  85°  F.,  without  rubber  caps  on  the  tubes,  and  is  between  fifteen 
and  twenty-one  days  old,  are  as  follow  : — 

Glucose  Agar  (4  per  cent.). — Growth  fairly  abundant,  with  surface  some- 
what convoluted  or  furrowed.  Portions  of  the  growth,  often  the  central, 

is  of  a  deep  orange,  or  pinkish-orange,  or  red-orange,  occasionally  of  bright 
red  colour.  The  surface  of  the  rest  of  the  growth  often  appears  white  and 
powdery,  being  covered  by  a  very  short  delicate  white  duvet. 

Sahouraud  Agar. — Slow  growth,  with  powdery  surface,  either  with  central 
knob,  or  convoluted.  The  growth  does  not  deepen  in  the  medium  so  much 
as  E.  concentricum. 

Glycerine  Agar. — Growth  abundant,  white  or  amber  colour  ;  delicate  white 
short  duvet  present  on  some  portions  of  the  growth. 

Ordinary  Agar. — Growth  fairly  abundant;  knobby  surface  covered  by 
snow-white  very  short  delicate  duvet. 

Mannite  ^ gar.— Growth  knobby  or  convoluted,  covered  by  short  white 
duvet. 

Saccharose  Agar. — Cerebriform,  covered  by  white  duvet. 
Saccharine. — Crinkled  surface  ;  delicate  white  duvet  present. 

Maltose  Agar  [Acid). — Somewhat  similar  to  Sabouraud's,  but  tlie  surface 
growth  is  more  abundant. 

Maltose  Agar  [Alkaline). — Similar  to  acid  maltose,  but  the  white  duvet  is 
more  abundant. 

Lactose  Agar. — Knobby  surface  covered  by  snow-white  duvet. 
Ntttrose  Agar. — Yellowish  crinkled  surface  ;  short  white  duvet  present 
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Lcevulose  Agar.-Sc.nty  growth,  ye
llow  or  orange  ;  scarce  ;  very  short 

 white 

''Ta2Sr%ar.-F.irly  abundant ;  surface  convoluted  with  abundant, 
short  snow-white  duvet. 

^'7ii^^rfZSt^^:  After  a  tin:e  the  medium  may  become 

"^F^nSt  Su,ar  Broths  ̂ Maltose,  Lactose,  etc.).-Sligl.t  growth  at  the 
 bottom 

of  the  tube.   ""No  production  of  acid  or  gas. 

The  annexed  table  shows  at  a  glance  t
he  different  cultural  characteristics 

of  the  two  fungi  in  the  principal  media. 

rnMP.RTSON  BETWEEN  THE  CULTURAL  CH
ARACTERS  OF  ENDODERMOPHYTON 

COMPARISON^BETWEEN^^^^  AND  OF  ENDODERMOPHYTON  InDICUM. 

Glucose  agar . 

Sabouraud-agar 

Aear 

Glycerine  agar 

E.  concentricum. 

Amber  colour,  duvet  absent 

in  young  cultures. 

Growth  scanty,  mostly  sub- 
merged, grey  -  wliitish duvet  absent. 

Scanty,  mostly  submerged  ; 
similar  to  Sabouraud 

agar  ;  no  duvet. 
Growth  mostly  submerged  ; 
surface  growth  very 

scanty ;  similar  to  Sa- bouraud agar  ;  no  duvet. 

E.  indicum. 

Deep  orange,  at  times 
pinkish  or  red,  very  short 
white  delicate  duvet 
often  present. 

Surface  growth  more  abun- 
dant, powdery  white. 

Fairly  abundant,  knobby, 
well-marked  snow-white 
duvet. 

Surface  growth  very  abun- 
dant ;  crinkled  appear- 
ance ;  white  short  duvet 

present. 

The  above  characters  are  based  upon  the  appearance  of  cultur
es  kept  in 

the  dark  at  a  temperature  80°  to  90°  F.,  and  without  rubber  caps.  
"  any  of 

these  conditions  are  altered,  the  cultural  characters  are  changed
.  If  rubber 

cavs  are  used,  both  E.  indicum  and  E.  concentricum  may  assume  a 
 bright  lea 

colour.  If,  however,  subcultures  are  made  from  these,  using  t
ubes  without 

rubber  caps,  the  fungi  again  show  the  characters  given  above. 

Hanging-Drop  Cultures.— Long  mycelial  filaments  are 
 present. 

No  free  spores  are  seen  ;  reproduction  is  apparently  by  sprout
s 

from  the  mycelium.  . 

Pathogenicity.— The  fungus  is  the  cause  of  a  certam  numbe
r  ot 

cases  of  tinea  imbricata.  The  type  of  the  disease  caused  by  this 

fungus  seems  to  be  more  superficial  than  that  caused  by  T.  conc
en- 

tricum, but  further  researches  are  required  on  this  subject.  Castel- 

lani  has  succeeded  in  experimentally  reproducing  the  disease  by 

inoculating  coohes,  who  had  volunteered,  with  pure  cultures  of  the 

fungus.  The  skin  was  first  scarified  with  a  sterile  Icnife  ;  then  a 

certain  amount  of  a  pure  agar  culture  of  E.  indicum  was  well  rubbed 

in.    After  fifteen  to  twenty-one  days  the  first  signs  of  the  eruption 
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appeared,  and  the  typical  patches  of  tinea  imbricata  developed. 
From  the  scales  of  the  experimental  cases  a  fungus  was  grown 
absolutely  identical  with  the  strain  of  E.  indicv.m  with  which  the 
individuals  had  been  inoculated. 

Fig.  391. — Endodermophyton  in-         Fig.  392. — Endodermophyton  in- 
DicuM    Castellani  :     Agar  dicum   Castellani  :  Glucose 
Culture.  Agar  Culture. 

Fig.  393. — Endodermophyton  indicum  Castellani IN  the  Scales. 

Endodermophyton  castellanii  Perry  1907. 

Found  by  Castellani  in  cases  of  Tinea  Intersecia.  In  the  scales 

the  mycelium  is  fairly  abundant  ;  no  free  spores  are  seen.  Mj'-celial 
segments  uniform,  rather  straight,  and,  provided  the  liquor 

potass£E  be  left  to  act  for  sufficient  time,  they  often  show  a 

double  contour.    Their  breadth  is  2^  to  3^  /,<..    Each  mycelial 
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segment  has  two  roundish  refringent  dots,  one  
.^^  each  ex^^^^ 

Has  been  cultivated  only  on  
one  occasion,  the  cultures  bei

ng 

extremely  similar  to  those  of 
  

E.  indicuni.    It  is  the  cause  of 
tinea  intersecta. 

Genus  Oospora  Wallroth  1883. 

Mycelium  slender,  septate ; 

differentiated  nuclei  present  ; 

some  myceUal  threads  abstrict 

at  their  extremities  chains  of 

spores. 

Oospora  canina  Costantin- 
Sabrazes  1893. 

Synonym. — Mycoderma  can- 
inum  Verdun  1912. 

Causes  the  favus  of  dogs; 

may  be  transmitted  to  man, 
but  seldom  gives  rise  to  typical  t   i.u  1  • 

lesions,  the  eruption  as  a  rule  resembling  ringworm.  In 
 the  lesions 

oval  or  roundish  bodies,  5  to  6  ̂   in  diameter,  are  seen,  a
nd  thm 

mycehal  filaments.  The  fungus  is  easily  cultivated  on  Sab
ouraud  s 

agar.  The  growth  is  of  a  red  colour,  and  after  a  time 
 becomes 

covered  with  abundant  white  duvet.  It  is  inoculable  into  dog
s 

and  mice,  in  which  it  induces  typical  favus.  The  only  mode  of 

reproduction  so  far  known  is  by  chains  of  conidia. 

Fig.  394. — Endodermophyton CASTELLANII  PERRY. 

Genus  Montoyella  Castellani  1907. 

Temporary  genus.  Two  lands  of  mycehal  threads  :  some  slender, 

ramified,  septate  ;  others  much  thicker,  having  numerous  inter- 

mediate chlamydospores.  From  the  thicker  filaments  delicate 

hyphce  take  origin,  which  teraiinate  in  large  pear-shaped  or  glcbular conidia. 

Montoyella  nigra  Castellani  1907. 

Temporary  species.  Colonies  on  maltose  agar  are  black.  If 

glycerine  agar  is  used,  the  medium  takes  a  black  colour.  This 

species,  discovered  by  Montoya,  is  common  in  black  pinta. 

Montoyella  bodini  Castellani  1907. 

Temporary  species.   Colonies  whitish  or  greenish. 

SUBORDER  CARPOASCEES. 

This  suborder  of  Ascomycetes  is  characterized  by  the  fact  that 
the  asci  are  not  free,  and  do  not  take  origin  directly  from  the 

mycelium.    They  are  produced  in  special  fructifications. 
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Of  the  suborder  Carpoascees,  only  two  families,  the  Perisporiacece 
and  the  Pyrenomycetes ,  contain  species  parasitic  on  man. 

Family  Perisporiace^. 

The  ascogenous  hyphae  are  enclosed  by  a  compact  envelope  ot 
interwoven,  sterile  filaments.  On  the  rupture  or  disintegration  of 
this  envelope  (perithecium)  the  ascospores  become  free.  In  many 
cases  reproduction  takes  place  also  by  means  of  conidia. 

Table  showing  Perisporiace^  Parasitic  in  Man. 
Family. 

Perisporiaceao 

Genus. 

Penicillium  Link  i  P.og 

Sterigmatocystis  Cramer 
1869 

Aspergillus  Micheli  1725 

Madurella  Brumpt  1905 
(temporary) 

Indiella  Brumpt  1906 
(temporary) 

Species. ■p.  crustaceum  Linnajus  1763. P.  minimum  Siebenmann  1889. 
P.  barbae  Castellani  1907. 

-  P.  montoyai  Castellani  1907. 
P.  pruriosum  Salisbury. 
P.  brevicaule    var.  hominis 
Brumpt  and  Langeron  1910. 

/S.  nigra  von  Tieghem  1867. 
(S.  nidulans  Eidam  1883. 
A.  fumigatus  Fresenius  1775. 
A.  flavus  De  Bary  1 870. 
A.  bronchialis  Blumentritt  1901. 
A.  nigrescens  Robin  1889. 
A.  repens  De  Bary  1870. 
A.  malignus  Lindt  1889. 
A.  pictor  R.  Bianchard  1895. 
A.  barbffi  Castellani  1907. 
A.  boulfardi  Brumpt  1905. 
A.  herbariorum  Wiggers  1780. 
A.  fontoynonti  Gneguen  1909. 

M.  mycetomi  Laveran  1902. 
M.  tozeuri  Ch.  Nicolleand  Pino}' 

1908. ,M.  bovoi  Brumpt  1910. 
I.  mansoni  Brumpt  1906. 
I.  reynieri  Brumpt  1906. 
I.  somaliensis  Brumpt  1906. 

Genus  Penicillium  Link  1809. 

The  whole  fruit-bearing  hj^pha  with  its  sterigmata  and  conidia 
resembles  a  hair-pencil,  hence  the  name  of  the  genus  {Penicillium  = 

hair-pencil).  The  conidiophore  hypha  shows  verticillate  branches, 
which  give  rise  to  slender  fusiform  formations  (sterigmata)  abstrict- 
ing  chains  of  conidia. 

Penicillium  crustaceum  Linnaeus  1763. 

Synonyms.  —  Mucor  crustaceus  albus  Linnaeus  1763,  Monilia 
digitata  Persoon,  Penicillium  glaucum  Linnaeus  1809,  P.  expansum 
Linnaeus,  P.  crustaceum  Fries  1829. 

An  extremely  common  saprophyte  found  on  bread,  cheese,  fniits, 
and  various  organic  substances  in  a  state  of  decomposition.  The 
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conidia  are  spherical. or  sligl.tly  elliptical,     ̂ b-^^  ̂ ^^^^ 
smooth  surface  ;  maximum  diameter  4  Z^.  ̂^^'f'^^l^^^^^ 

at  any  temperature  between  2°  
andT35  C.,  and  is  very 

,0,  _A  Aspergillus  fructification  ;  B, 
 Sterigmatocystis 

fructification  ;  C,  Penicillium  fructifi
cation. 

(After  Brumpt.) 

It  has  been  found  by  Maggiora  and  Grad
enigo  in  two  cases  of 

otitis  media  Heinhorn  has  observed  it  m
  the  vomitmg  of  four 

cases  of  acid  dyspepsia  together  with  Asp
ergillus  herbanomm. 

Wertheim  has  observed  that  the  intraveno
us  moculation  of  P. 

cru^taceum  is  pathogenic  to  rabbits,  dogs
,  and  lambs. 

Penicillium  minimum  Siebenmann  1889. 

Conidia  are  roundish,  smooth,  of  a  brownish-bla
ck  colour  ;  smaller 

than  in  P.  crustaceum  being  2-5  to  3  ̂   in  diame
ter.  Was  found  m 

a  case  of  acute  otitis  by  Siebenmann. 

Penicillium  montoyai  Castellani  1907. 

Synonym— P.  :/'ici!or  Neveu-Lemaire  1908. 

Conidia  roundish  or  shghtly  oval,  smooth,  3  to  4|  /x  m  diam
eter. 

Grows  well  on  maltose  agar  and  ordinary  agar  ;  culture
s  of  dark 

greyish  colour.  Discovered  by  Montoya  m  cases  of  pmt
a,  of  the 

greyish- violet  variety.  Similar  species,  not  yet  well  
defined,  are 

found  in  other  varieties  of  pinta. 

Penicillium  brevicaule  var.  hominis  Brumpt  and  Langeron  1910. 

Found  by  Binimpt  and  Langeron  in  two  cases  of  onychomycosis.
 

In  the  lesions  septate  mycelial  threads  were  seen,  2  to  10  /x  in 

diameter,  and  large  groups  of  chlamydospores,  generally  terminal, 

10  to  30  a  in  diameter.  The  fungus  is  easily  cultivated  on  Sabou-
 

raud's  agar  and  other  sugar  media,  also  on  potatoes  and  carrots. 

51 
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Optimum  temperature  25°  C,  but  grows  well  also  at  37°  C. 
spherical  or  occasionally  ovoid,  of  a  chocolate  colour. 

Conidia 

Fig.  396. — Penicillium 
brevicaule  var.  hominis. 
Brumpt  and  Langeron. 

(After  Brumpt.) 

Fig.  397. — Penicillium  BREVICAULE  VAR. HOMINIS  Brumpt  and  Langeron, 

(Preparation  from  the  diseased  nails, after  Brumpt.) 

Penicillium  barbae  Castellani  1907. 
Found  by  us  growing  on  the  beard  of  natives  of  equatorial  Africa,  and  in 

natives  of  Ceylon. 
Penicillium  pruriosum  Salisbury. 

Doubtful  species  found  by  Salisbury  in  the  vaginal  mucus  of  a  woman 
suffering  from  intense  vaginal  pruritus. 

Genus  Aspergillus  MicheH  1725. 

The  conidiophore  hyphse  are  not  ramified,  and  terminate  into 
ovoid  or  roundish  formations,  which  support  numerous  claviform 

elements  (sterigmata) ,  each  of  which  supports  a 
chain  of  roundish  conidia. 

Aspergilli  are  generally  saprophytes,  but  they 
may  become  parasites.  They  are  easily  grown 
on  acid  media,  liquid  or  solid,  and  also  on  alkaline 
media.  Iron  and  manganese  have  a  favourable 
influence  on  the  growth  and  sporulation  of  these 
fungi. 

A  medium  much  used  is  Raulin's  liquid,  the  formula 
of  which  io  :  Cane-sugar,  70  grammes  ;  tartaric  acid, 
4  grammes ;  ammonium  nitrate,  4  grammes  ;  ammonium 

phosphate,  o'6o  gramme  ;  potassium  carbonate,  0'6o 
gramme  ;  magnesium  carbonate,  0-40  gramme  ;  am- 

monium sulphate,  0-25  gramme;  zinc  sulphate,  0-07 
gramme  ;  ferrous  sulphate,  0-07  gramme  ;  potassium  silicate,  0-07  gramme. 

Fungi  of  the  genus  Aspergillus,  when  growing  parasitically  in  the 

tissues,  often  lose  their  characteristics  ;  the  typical  fructifications 

are  absent,  and  only  mycelial  threads  and  roundish  or  oval  yeast- like bodies  are  seen. 

Aspergillus  fumigatus  Fresenius  1775. 

This  is  the  commonest  Aspergillus,  and  is  very  often  found  on 

various  cereals,  straw,  hay,  etc.  On  solid  media  it  produces  a 

brownish-black  culture  if  the  medium  is  alkaline  or  neutral,  greenish 

Fig.  398. — Asper 
gillus  fructifi 
cation. 

(After  Brumpt.) 
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if  the  medium  is  acid.   
 Tlie  mycelial  filaments 

hyphce  are  much  thickei  tnan  u  e    J  j  •  1^  ̂^.^  situated 

average,  about  5     ̂ ^^^X]'^^^^^^^  roundish,  2-5  to 

T^^^l^'s:^!:^
^^  O  temperature,  37° 

foinf  if  Tan  'giving  rise  to  an  a
spergillosis  of  various  organs. 

S  spore?  Se^very  resistant.  
Perchloride  of  mercury  is  the 

wlsentTc  which  has  the  greatest  de
structive  action  on  the  spores. 

The  effeSs  on  tL  hm  
are  due,  in  addition  to  mechan- 

lal  actTon  to  to^dns  secretid  by  th
e  fungi.    Lucet  has  found  m 

Stures  of'i  A.ga^«^  in  Raulin's  liq
uid  a  pyrogenic  substance  ; 

Fig  ̂ go— Aspergillus  FUMIGATUS         Fig.  400.— Aspergillus  bronchi- Fresenius.  alis  Blumentritt. 

(After  Blumentritt.) 

Ceni  and  Besta  have  isolated  toxic  products  soluble  in  ether  and 

alcohol,  which  act  on  the  muscular  and  nervous  system  of  dogs  and 

rabbits!    (See  also  Remarks  on  Aspergillomycoses,  p.  806.) 

Aspergillus  flavus  De  Bary  1870. 

Synonyms. — Monilia  aurea  Gmelin  1791,  Eurotium  flavum  De 

Bary  1870,  Aspergillus  flavescens  Wreden  1874. 

Mycelium  colourless  ;  conidiophore  hyphse  terminate  in  roundish 

formations  of  a  gold-yellow  colour.  The  conidia  are  dark  yellow, 

roundish,  5  to  7  in  diameter,  with  a  surface  showing  numerous 

minute  mammillar  prominences.  Found  by  several  observers 

(Wreden,  Siebenmann,  etc.)  in  the  ear.   Optimum  temperature  37°  C. 

Aspergillus  bronchialis  Blumentritt  1901. 

Mycelium  of  a  white  colour,  much  ramified  ;  conidiophore  hyphas 

are  6-2  to  i2-6     in  diameter,  280  to  300      in  length.  Conidia 
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roundish,  3  to  4  in  diameter,  with  a  smooth  surface,  of  a  gi-eyish- 
greenish  colour.  This  Aspergillus  was  found  by  Chiari  in  the 
bronchi  of  a  patient  who  had  died  from  diabetes  ;  it  was  investigated 
by  Blumentritt.    It  has  not  yet  been  found  as  a  saprophyte. 

Aspergillus  fontoynonti  Gueguen  1909. 

Found  by  Fontoynont  and  Carougeau  in  a  European  Hving  in 
Madagascar,  wlio  was  suffering  from  multiple  abscesses  of  the  neck. 
In  the  pus  and  in  the  first  cultures  obtained  the  fungus  had  no  true 
aspergillar  appearance  ;  it  had  to  be  subcultured  several  times 
before  the  typical  aspergillar  fructifications  appeared.  Conidia 
4  to  5  /X  in  diameter,  with  surface  finely  verrucose.  Optimum 

temperature,  22°  to  25°  C. 

Aspergillus  malignus  Lindt  1889. 

Synonym. — Eurotium  malignum  Lindt  1889. 
Colourless  mycelium,  composed  of  short  articles.  Conidiophore 

hyphse  erected,  terminating  in  p5n-iform  formations,  22  to  24  ̂   in 

Fig.  401. — Aspergillus  malignus       Fig.  402. — Aspergillus  repens 
Lindt.  De  Bary. 

(After  Lindt.)  (After  Siebenmann.) 

diameter,  on  which  are  situated  the  sterigmata,  which  are  10  fx 

long  and  4  to  5  in  breadth.  Conidia  roundish  of  a  greenish-bluish 
colour. 

i  Pathogenicity. — ^This  Aspergillus  was  found  by  Lindt  in  a  case 

of  otomycosis ;  according  to  this  author,  it  is  very  pathogenic  for 
rabbits. 

Aspergillus  herbariorum  Wiggers  1780. 

Synonym. — Mucor  herhariorum  Wiggers  1780,  Aspergillus  glaucus 

De  Bary  1870. 

Mycehum  at  first  colourless,  later  yellow  or  reddish-yellow.  This 

Aspergillus  is  characterized  by  the  large  size  of  the  conidia,  which 

are  9  to  15  in  diameter.  It  is  in  nature  a  common  saprophj^tic 

fungus.  It  has  been  found  by  Dunn  in  1896  in  the  nasal  cavities 

of  a  man,  and  by  Einhorn  in  1900  in  the  vomit  of  a  case  of  hyper- 
chloridia. 
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AspergUlus  repens  De  Bary
  1870. 

ffirguTfs^t"™!?!^'
!  feS;;^^  but  for  the  

smaUer 

America.    He  calls  the  organism  A .  may
idis. 

Aspergillus  pictor  R.  Blanchard  1
895. 

^vnonvm.— Trichophyton  picior  R.  Bla
nchard  1895. 

The  term\4s^.m^^^^^  P^'i'^^'  introduced  by  Blan 

chSd  in  X5  before  the  plurahty  of  speci
es  of  the  fungi  found  in  pmta 

was  demonfto^^^  is  now  used  to  denote 
 the  species  of  Asperg^Uus 

which  is  found  in  the  pure  violet  variety 

of  pinta.  This  fungus  shows  the  typical 

morphological  characters  of  the  genus 

Aspergillus.  It  grows  easily  on  various
 

sugar  media.  On  maltose  agar  the 

growth  has  at  first  a  whitish  colour, 

which  afterwards  changes  into  greenish, 

to  become  violet  or  greenish  with  a 

violet  tinge  at  a  later  period.  The 

colour  of  the  growth  may  vary  accord- 

ing to  the  medium  on  which  cultivation 

tal^es  place.  The  conidiophores  are 

comparatively  thick  ;  the  conidia  are 

globular,  with  a  smooth  surface. 

Several  other  species  of  aspergillar 

and  aspergillar-like  fungi  are  found  in 

pinta,  but  their  botanical  position  has 

not  yet  been  defined  with  certainty. 

Aspergillus  bouflardi  Brumpt  1905. 

Found  by  Bouffard  in  a  case  of  black  mycetoma,  and  completely 

described  by  Brumpt.  Mycelium  whitish  in  some  zones,  dark 

brown  in  others.  Conidiophores  erect,  white,  each  terminatmg  in  a 

claviform  structure,  bearing  some  short  chains  of  roundish  conidia. 

Conidia  1-3  to  2  in  diameter,  roundish  with  a  smooth  surface,  white. 

Chlamydospores  present,  5  to  10  in  diameter.  Attempts  at cultivation  did  not  succeed. 

Aspergillus  barbae  Castellani  1907. 

Found  by  us  in  natives  of  Uganda,  and  in  natives  of  Ceylon.  Conidia 
spherical,  4  to  5  ̂ti,  of  a  brownish  colour. 

Aspergillus  nigrescens  Robin  1889. 

Doubtful  species,  which,  according  to  Wicnfeld,  causes  a  faviform  eruption. 

Fig.  403.  —  Aspergillus 
PICTOR  R.  Blanchard. 

(After  Montoya  y  Florez.) 
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Genus  Sterigmatocystis  Cramer  1869. 

Conidiophores  terminate  in  roundish  or  ovoid  formations,  on 

wliich  are  situated  short  cylindrical  strnctures-:— primary  sterigmata — 
surmounted  by  similar  elements — secondary  sterigmata.  Each  of 
the  secondary  sterigmata  abstricts  a  chain  of  roundish  conidia. 

Sterigmatocystis  nigra  Cramer  1859. 

Synonyms. — Sterigmatocystis  antacustica  Cramer  1869,  Eurotium 
nigrum  De  Bary  1870,  Monilia  pulla  Persoon,  Aspergillus  nigricans 
Wreden  1874,  A.  niger  von  Tieghem  1867. 

Primary  and  secondary  sterigmata  ;  erected  conidiophores  ; 

hyphse  more  than  i  millimetre  in  length  (3-5  to  4-5).  Conidi- 

globular,  3-5  to  4'5  /x  in  diameter,  provided  with  a  membrane  of  a 
brownish  colour.    Commonly  found  in  decaying  organic  substances. 

o 

Fig.  404. — Sterigmatocystis  Fig.    405. — Sterigmatocystis 
Fructification.  nidulans  Eidam. 

(After  Briimpt.)  (After  Eidam,  from  Brumpt.) 

It  was  first  observed  in  man  by  Cramer,  who  observed  it  in  the  ear 

of  a  deaf  patient.  Later  it  was  observed  by  Fiirbringer  and  others 

in  mycotic  affections  of  the  lungs. 

Sterigmatocystis  nidulans  Eidam  1883. 

Synonym. — Aspergillus  nidulans  Eidam  1883. 

Mycelium  of  a  greenish  colour.  Conidiophores  are  erect,  0-5  to 
0-8  millunetre  in  length.  Presence  of  primary  sterigmata,  sup- 

porting secondary  sterigmata,  each  of  which  gives  rise  to  a  chain  of 

conidia.  Conidia  small  (2  to  3  in  diameter),  globular,  of  a  greenish 

colour.  The  fungus  has  been  completely  investigated  by  Pinoy  : 

grows  badly  in  Raulin's  hquid,  better  on  Sabouraud's  ;  is  non- 
pathogenic for  rabbits.  This  species  is  found  living  saprophytically 

in  certain  nests,  hence  the  name  S.  nidulans.  In  man  it  has  been 

found  in  several  cases  of  otomycosis.  Nicolle  and  Pinoy  have 

found  it,  or  a  very  similar  species,  in  a  case  of  mycetoma  with  white 

granules. 

Remarks  on  Aspergillomycoses  and  Sterigmatocystomycoses.— 

These  affections  are  common  in  man  and  the  lower  animals. 

I.  Aspergillosis  of  the  Lungs;  Aspergillar  Pseudo-tuber
- 

culosis ;  Pneumomycosis  of  Aspergillar  Origih. —Aspcrgtlh 



MADURELLA 

develop  sometimes  in  t
he  — 

Xerative  lesions    A         ̂ ^^^^i^^^^^^^^^^^^  the 
tuberculosis  ( P^eudo -tuberculosis  aspe^^^^^  ^^^^ 

presence  of  myc^^^^^^^^^^^  ver  J  common  in 
organs.    This  attection,  j!^ T,_°(lers  (saveurs  de  pigeons). 
some  parts  of  France  among  pi£on  feeders  |g  ̂ .Sbably 
The  same  affection  attacks  the  pigeons^  ̂ resen?  in  the  grains  used 

caused  by  spores  of  A.  fumigatus  
being  present  m  tne  g 

for  feeding  the  pigeons^         Eye-^.  fumigatus  has  been  found 

'^'e'AsMLOSis  OF  THE  URETHRA.-In  several  cases  a  bl
ack 

shown  that  several  varieties  of  pmta  a
re  due  to  fun^  of  the  genus 

AsUrsiUus    Another  important  t
ropical  slan  disease,  tmea  im 

briSi  was  believed  untfl  recently  to  be
. due  ̂   an  4s|..g.^^^s-- 

A.  tokelau  Wehmer  1903.    In  our  /^Pf"^^^^^  t^%^^^."Si 

imbricata  never  shows  aspergiUa.r  fru
ctifications,  and  cannot  be 

considered  to  be  ̂ s^bergt^Zt. 

Aspergilli  may  also  cause  some  var
ieties  of  mycetoma. 

Genus  Madurella  Brumpt  1905- 

White  thaUus,  hving  parasitic  in  animal  
tissues-connective  tissue 

muscles  and  bones.  Mycehal  threads  of  var
ious  sizes  i  to  8  or 

r;  n  breadth,  septatl  at  times  ra
mified  No  special  fructifi- 

cation •  reproduction  takes  place  only  by  fragmentatio
n  of  the 

thallus.  Sclerotia  often  dark  brownish,  co
ritaimng  a  variable 

number  of  large  roundish  bodies,  8  to  30     m 
 diameter  (chlamydo- 

^^Thfi  genus  contains  two  well-defined  species  and  a  doubtfu
l  one: 

Madurella  mycetomi  Laveran  1902,  M.  toze
un  Ch.  Nicolle  and 

Pinoy  1908,  M.'bovoi  Brumpt  1910. 
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Madurella  mycetomi  Laveran  1902. 

Synonym. — Streptoihrix  mycetomi  Laveran  1902. 
Description.— All  the  characters  of  genus  Madurella.  Attempts at  inoculation  in  the  lower  animals  have  failed. 

Cultures. — Wright,  in  a  case  of  black  mycetoma  in  America, 
cultivated  a  white  fungus  which  in  old  cultures  showed  black 

Fig.  406.— Madurella  myce-  Fig.  407.— Grains  of  Indiella TOMi  Laveran.  reynieri  Brumpt. 
(After  Brumpt.)  (After  Brumpt.) 

sclerotia.    Brumpt  doubts  whether  Wright's  hyphomycete  is  M mycetomi.    Chatterjee  has  also  grown  a  fungus  in  India  from  a 
case  of  mycetoma  with  black  granules.    Brault  ,has  successfully 
cultivated  the  fungus  in  Africa;  the  cultures  are  very  similar  to 
those  of  M.  tozeuri,  but  numerous  sclerotic  are  present. 

Pathogenicity.— This  fungus  causes  Carter's  black  mycetoma. 

Madurella  tozeuri  Ch.  NicoUe  and  Pinoy  1908. 

Synonyms.— Oos/ioya  tozeuri  Ch.  NicoUe  and  Pinoy,  Mycoderma tozeuri  Verdun  1913. 

Causes  a  variety  of  black  mycetoma  in  Algeria  and  Tunis.  Masses 
of  the  fungus  give  rise  to  smaU,  hard  black  grains.  During  parasitic 
hfe  the  mycehum  is  septate,  ramified,  i  to  4  ̂   in  breadth  ;  chlamj^do- 
spores  present.  On  maltose  agar  the  ftmgus  grows  best  at  35°  C, 
giving  rise  to  whitish  colonies,  which  later  become  yellowish,  while 
the  medium  becomes  of  a  brownish  or  black  colour.  Structures 

similar  to  the  so-called '  f avus  claviform  bodies '  have  been  observed ; some  hyphae  consist  of  strings  of  small  cylindrical  elements  4  in 
length  and  2  in  breadth.  In  cultures  definite  sclerotia  are  gene  - 
ally  absent.  This  fungus  has  been  successfully  inocluated  by  Pinoy 
in  the  pigeon. 

Madurella  bovoi  Brumpt  19 10. 

Temporary  Species. — Bovo,  in  Italy,  in  a  case  somewhat  resembling  madura 
foot,  found  microscopically  mycelial  filaments  and  spore-like  bodies  of  black 
colour.  The  fungus  was  not  cultivated.  Bovo  believed  it  might  be  Aspergil- 

lus fumigatus  or  Sterygmatocystis  nigra.  Brumpt  considers  it  to  be  more 
probably  a  madurella.  • 
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Genus  Indiella  Brumpt  19
06. 

White  tl^allus,  living  pamsitic  "l^l^Zn^^V^i'^^^'^- 
nective  tissue,  muscles  and  

bones.    Mycel'a'  tweacis 

s^tate,  rami&ed  never  seeretmg-tn  eont^^^^^^^ 

ro^Var^sVa:,eTont^ 

Spores. 

Indiella  mansoni  Brumpt  1906. 

Mycelial  threads  are  septated,  white  thin,  r5  to  ̂  ̂   ^^^^^  ̂^^^^^ 

?;SiTrver^  H:rSot1j
C\r"eepng  in  eaustic  p

otash. 

"'V&ertl-It'rthTe'ause  of  Hanson's  white  
mycetoma,  of 

which  only  one  case  is  known. 

Indiella  reynieri  Brumpt  1906. 

White  thallus.  Most  mycelial  filanaents  are  ̂ e7.thin  ̂ 4  ̂• 

septated  ;  some-those  at  the  periphery-are  
of  irre^lar  shape 

mSch  broader  (4  to  5  /j),  monihform.  Nearly  every  niycel;^al  th^^^^^^ 

has  at  the  peripheral  extremity  a  termmal  
chlamydospore  5  ̂  

20  a,  often  septate  in  two  or  three  cells.  
Grains  or  sclerotia  are 

smSl,  less  than  i  miUhnetre  m  diameter,  cod
ed  up  hke  the  ex- 

crementa  of  earth-worms.  .    , 

Pathogenicity.— This  fungus  causes  a  variety 
 of  mycetoma  with, 

white  grains  (Revnier's  white  mycetoma),  of  which
  there  is  only  one 

case  on  record— a  European  patient  who  had  
never  left  France. 

The  case  was  observed  arid  reported  on  by  Dr.  Reynier. 

Indiella  somaliensis  Brumpt  1906. 

Mycehal  threads  extremely  thin  (0-5  fj),  septated  at  lon
g 

intervals  ;  when  old,  may  be  broader  and  take  a  monihform
  appear- 

ance. The  ampuUiform  formations,  1-5  to  2-5  fj.  m  diameter,  wliich 

are  often  seen,  are  probably  intercalary  chlamydospores  T
he 

grains  formed  by  dense  felting  of  mycelial  threads  are  of  a  y
eUowish- 

reddish  colour,  shghtly  ovoid  or  roundish,  extremely  hard,  the
 

cementing  substance  in  which  the  mycehal  threads  are  embedded  not
 

softening  in  hquor  potassse.  This  fungus  has  not  been  grown,  but, 

according  to  Brumpt,  a  nocardia  easily  grown  can  be  found  hvmg 

symbiotically  in  the  tissues  with  I.  somaliensis. 

Pathogenicity— This  fungus  causes  Bouffard's  white  mycetoma, which  is  common  in  Somaha  and  India. 
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Family  Pyrenomycetes. 

Ascomycetous  fungi  in  which  the  asci  are  contained  in  a  perithecium  pre- 
senting an  orifice  at  the  apex  for  the  escape  of  the  spores.  According  to  some authors,  species  of  this  family  have  been  found  parasitic  in  man.  This  is very  doubtful,  though  Schubert  states  that  he  found  in  the  nasal  mucus  of  a 

patient  an  organism  closely  allied  to  Botrytis  bassiana,  which  latter  species  as is  well  known,  causes  the  disease  of  silkworm  called  muscardin. 

ORDER  BASIDIOMYCETES. 

Basidiomycetes  have  a  septate  mycelium,  and  are  devoid  of 
sexual  reproduction.  They  reproduce  by  formation  of  basidia. 
Other  accessory  fructifications  may  be  present— as,  for  example, 
chlamydospores.  The  basidia  are  of  two  principal  types  :  (i)  auto- 
basidia  ;  (2)  protobasidia. 

The  autobasidia  are  large,  unseptated  cells,  giving  rise  at  their 
apices  to  four  delicate  sterigmata,  each  of  which  bears  a  spore. 

The  protobasidia  are  septated,  and  appear  in  two  chief  forms  : 
A.  Septated  into  four  cells,  each  giving  rise  to  a  spore  from  a 

lateral  inserted  sterigma. 

B.  Septated  by  walls  intersecting  at  right  angles,  each  cell  ending 
in  an  elongated  tubular  sterigma. 

Of  the  Basidiomycetes  one  species  {Ustilago  phyodytes)  of  the 
family  Ustilaginese  is  of  special  importance  while  two  others 
( U.  carbo  and  Tilletia  levis)  may  produce  otomycosis. 

Ustilago  hypodytes  Schlecht. 

Synonyms. —  Dendrodichium  microspoms  Brigi,  Sporoirichum  dermatodes Kane. 

The  mycelium  penetrates  the  stem  and  leaves  of  reeds  [Arundo  donax)  in 
some  parts  of  Provence,  Italy,  and  Greece.  After  a  time  the  mycelium  pro- 

duces innumerable  so-called  brand  spores  by  a  process  of  segmentation  of  its 
profusely  branched  hyph^.  In  this  way  the  mycelium  is  transformed  into  a 
brown  dark  mass  of  spores. 

These  brand  spores,  as  regards  the  mode  of  their  formation,  may  be  con- 
sidered chlamydospores.  The  brand  spores  are  resting  spores  ;  the}'  are 

scattered  by  the  wind,  and  after  an  interval  of  rest  they  germinate,  producing 
conidiospores  of  a  basidium-like  type. 

The  spores  of  U.  hypodytes  are  the  cause,  according  to  most  authors,  of  a 
peculiar  alSection  found  among  workers  who  have  to  do  with  the  cutting,  etc., 

of  reeds  {A.  donax).  This  afEection  is  called  '  frienite,'  or  '  frien  disease.'  The 
patient  complains  of  symptoms  somewhat  resembling  hay-fever — sneezing, 
headache,  etc. — and,  in  addition,  shows  an  erythematous  erysipeloid  eruption 
on  the  uncovered  part  of  the  body,  and  often  also  on  the  genital  organs, 
which  may  become  greatly  oedematous.    Desquamation  follows. 

According  to  other  observers,  the  cause  of  this  peculiar  disease  is  to  be 
found,  not  in  the  spores  of  Ustilago,  but  in  an  insect — Aclerda  berhsei,  dis- 

covered by  Bei-lese — which  often  swarms  on  various  reeds.  The  workers  in 
manipulating  the  canes,  squash  some  of  these  insects,  and  the  irritating  juice 
exuding  therefrom  produces  a  dermatitis  of  an  erythematous  type. 
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CHAPTER  XXVIII 

FUNGI  {concluded) 

Hyphomycetes  -  Nocardia  -  Monilia  -  Trichothecium  -  Glenospora- Sporotrichum  -  Trichosporon  -  Pityrosporum  -  Hemispora  -  Mala- sezia  —  Enantiothamnus  -  Cladosporium  -  Scopulariopsis  -  Acre- momum  —  Monosporium  —  References. 

ORDER  HYPHOMYCETES  (MUCIDINEES  OR  FUNGI IMPERFECTI). 

This  order  contains  groups  of  very  different  fungi,  the  botanical 
position  of  which  cannot  be  conclusively  determined  in  the  present state  of  our  knowledge.  Reproduction  is  by  conidia  only.  For  the classification  of  these  fungi  it  is  necessary  to  take  into  account, 
not  only  then-  morphological  botanical  characters,  but  also  their biological  characters  and  pathogenic  properties. 
_  The  following  genera  of  hyphomycetes  contain  species  parasitic 

\  '\  ^$  .^^^f  Toni  and  Trevisan  1889,  (2)  Monilia  Persoon I50I  (3)  Inchothecium  Link  1824,  (4)  Glenospora  Berk  and  Curtis, 
(5)  bporotnchum  Link  1809,  (6)  Trichosporon  Behrend  1800  (7)  Pity- 
rosportm  Sabouraud  1895,  (8)  Hemispora  VuiUemin  1906  (9  Mal- 
assezia  Ch.  Robin  1853,  (10)  Enantiothamnus  Pinoy  1911  (11)  Clado- 
spormm  Link  1809,  (12)  Scopulariopsis  Bainier,  (13)  Acremonium 
Lmk  1809,  (14)  Monosporium  Bonord  and  Saccardo  1898. 

Genus  Nocardia  Toni  and  Trevisan  1899. 

Mycehal  filaments  of  various  sizes,  but  generally  very  thin  (i  a or  less),  often  branching,  non-septate,  and  without  differentiated 
nuclei  In  certam  species  during  parasitic  hfe  some  mycehal 
threads  terminate  m  club-hke  formations  and  show  a  radial  arrange- 

ment. It  is  doubtful  whether  these  club-hke  formations  foiin 
intrinsic  parts  of  the  fungus  or  are  partly  products  of  reaction  of 
the  invaded  tissues.  Masses  of  myceha  may  form  in  the  tissues 
peculiar  grains  (sclerotia)  of  various  size,  shape,  colour  and  con- 

sistency. Some  species  are  facultative  aerobic,  others  strictly 
anaerobic.  AU  are  Gram -positive,  and  several  acid-fast.  In 
cultures  the  mycelium  very  often  undergoes  fragmentation,  and 
only  bacillary  and  coccus-like  bodies  may  be  seen.  These  fungi 
are  parasitic  in  man  and  lower  animals,  and  mav  live  as  sapro- 

phytes or  parasites  on  plants. 
8l2 
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be  accepKd  genJmlly  in  t
he  early  future. 

Tabik  showing  Nooahdias  t
iRAsmc  IN  Man. 

Genus. 

/  Well-defined  club- 
i  like  formations '  present 

Nocardia  Toni  and 
Trevisan  1899 

,  Club-like  formations 
absent  or  rare  or 

not  very  distinct 

Species. N.  bovis  Harz  1877. 

N.  Israeli  Kruse  1896. 

N.  thibiergei  Ravaut  and  Pmoy 1909. 

N.  rosenbachi  Kruse  1896. 

/N.  foersteri  Cohn  1874- 
'N.  astero'ides  Eppinger  1890. 
N.  madurffi  Vincent  1894- 

N.  brasiliensis  Lindenberg  1909. 

N.  garteni  Brumpt  1910. 

N  pelletieri  Laveran  1906. 
N  luteola  Foulerton  and  Jones. 

N.  dassonvillei  Brocq-Rousseu 1907. 

N.  aurea  Du  Bois  St.  Sevenn. 

N.  carougeaui  Brumpt  1910. 
N.  minutissima  Burchardt  1859. 

N  liquefaciens  Hesse  1892. 

N.  pulmonaUs  H.  Roger,  Bory and  Sartory  1909. 

N.  tenuis  Castellani  1911. 
N.  hominis  Foulerton  1906. 
N.  rivierei  Verdun  191 2. 
N.  Candida  Petruschky. 
N.  odorifera  Rubmann  1895. 

N.  fusca  Kareacld  1911. 
N.    decussata    Langeron  and 

Chevalier  191 2. 
N.  carnea  Rossi  Doria  1891. 

N.  enteritidis  Pottien  1902. 
N.  buccalis  H.  Roger,  Bory  and Sartory  1909. 

N.  lasserei  Verdun  1912. 

(  N.  lingualis  Gueguen  1908. 

\N.  ponceti  Verdun  191 2. 

The  modern  tendency  is  also  to  place  in  the  
genus  Nocardia  the  Bacillus 

tuberculosis. 

Nocardia  bovis  Harz  1877. 

Symomms.-Adinomyces  bovis  Harz  1877-  
Discomyces  bovis 

Rivolta  1877  Nocardia  actinomyces  Toni  and  
Trevisan  1889,  Strepto- 

fhrix  actinomyces  Rossi-Doria  1891,  Oospora  
bovis  Sauvageau  and 

Radais  x%q2,  Actinomyces  bovis  suiphureus  
Gaspermi  1894,  Nocai'dta 

bovis  R.  Blanchard  1895,  Cladothrix  actinomyces  
mce  1897,  Dis- 

comyces bovis  R.  Blanchard  1900,  Streptothnx  spitzt  
Lignieres  and 

Spitz  1903. 
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This  N ocardia  is  the  cause  of  some  cases  of  human  and  bovine 
actmomycosis,  and  of  the  actinomycotic  mycetoma.  The  fungus  lives 
parasitically  m  most  tissues,  in  which  it  gives  rise  to  degenerative 
and  purulent  changes.  In  the  pus  small,  soft  yellow  granules- 
so-called  sulphur  grains  '—are  seen.  These  sulphur  grains  consist of  niasses  of  mycelium.  At  the  periphery  of  the  granule  the  threads 
are  radially  arranged,  and  their  free  extremities  become  club-like 
10  to  20  /t  m  length  and  8  to  lo  in  breadth.  These  peculiar 
club-hke  formations  have  been  considered  by  some  authorities  to  be degeneration  forms  of  the  fungus,  but  Brumpt  has  demonstrated 
tliat  they  are  young  active  forms,  and  disappear  in  old  granules 
Other  vyriters  consider  that  these  club-hke  formations  do  not  form 
an  intrinsic  part  of  the  fungus,  but  are  due  to  reactive  changes  in the  tissues. 

Cultures.— The  fmigus  grows  easily  on  agar,  glycerinated  agar, 
gelatine,  j^roth,  potato,  and  other  media.  Optimum  temperature, 

35°.  to  37°  C.  On  glycerinated  agar  the  fungus  grows  fairly  rapidly,' giving  rise  to  small,  dry,  coarsely  granular,  brown-yellowish 
colonies,  which  latter  coalesce  together.  The  fungus  is  Gram- 
positive,  but  not  acid-fast. 

Saprophytic  Life —The  fungus  is  found  saprophytic  on  the 
spikelets  of  some  cereals  {Phleum  pratense  Linnaeus,  Hordeum 
mmrnum  Linnaeus,  etc.). 

Pathogenicity. — The  experimental  reproduction  of  the  disease  by 
inoculating  pure  cultures  has  not  so  far  succeeded.  Wright  there- 

fore goes  so  far  as  to  say  that  Actinomyces  hovis  is  a  contamination. 
Varieties. — Gasperini  describes  three  varieties  :  N.  hovis,  N.  bovis 

sulphur ca-alha,  N.  hovis  luteo-rosea.  Caminiti  has  described  a  variety 
which  he  thinks  may  be  a  new  species. 

Noeardia  israeli  Kruse  1896. 

Synonyms. — Streptothrix  israeli  Kmse  1896,  Cohnistrepiothrix 
israeli  Pinoy  1911. 

Found  in  some  cases  of  human  and  bovine  actinomycosis.  It 
differs  from  N.  bovis  by  being  strictly  anaerobic.  Inoculations  of 

pure  "cultures  have  reproduced  actinomycotic  lesions,  while  so  far 
such  experimental  lesions  have  not  been  obtained  by  using  cultures 
of  N.  bovis. 

Wright  states  that  N.  israeli  is  the  real  cause  of  actinomycosis, 
while  N.  bovis  would  be  only  a  contamination  or  a  saprophytic  agent. 

We  agree,  however,  with  Pinoy's  opinion  that  the  clinical  features 
of  actinomycosis  may  be  due  to  several  germs  :  in  man  Pino}'^  has 

found  N.  bovis  and  N.  israeli  ;  in  oxen  A'',  israeli  in  most  cases, but  also  N.  hovis,  the  actinobacillus,  and  mixed  infections. 

The  actinobacillus  of  Lignieres  and  Spitz,  very  common  in  South  America, 
gives  rise  to  a  type  of  actinomycosis  of  cattle  affecting  generally  the  tongue 
and  neck,  in  which  no  grains  are  found.  The  germ  in  the  affected  tissues 
appears  in  the  shape  of  a  club-like  bacillus.  Cultivation  is  difficult,  the 
best  medium  being  glucose  serum  agar.    The  colonies  are  minute,  bluish, 
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1  TV,P  pprm  generally  dies  out  after  two 

Z  rfsSuSU'-^S^y  
Rl?a„f  havldescribed  a  case  

o.  „e„i„. 

gitis  in  man  due  to  this  bacillus
, 

Nocardia  foersteri  Colin  1874. 

of  a  grey-stone  colour. 

The  peculiar  concretions  found  in  Jachrym^^can^^^^^^ 

Sueved  them  to  be  caused  by  Nocardia  {
Streptothnx)  buccahs.    In  187S 

Cohn  described  the  fungus  under  the  name  o
f  Streptothnx  foersten. 

Nocardia  rosenbachi  Kruse  1896. 

Svnomm.—Streptothrix  rosenbachi  Kruse  18
96. 

isoS  by  Rotnbach  in  a  case  of  derm
atitis,  caUed  hy  him 

'  erysipeloid.'  Mycelial  threads  very  slender
  ,  some  terminate  in 

club-Uke  swellings.  Can  be  cultivated  on
  the  usual  laooiauory 

media.    Does  not  liquefy  gelatine. 

Nocardia  asteroides  Eppinger  1890. 

Synonyms.— Cladothrix  asteroides  Eppinger  1890, 
 Streptothrix 

emnseri  Rossi-Doria  1891,  Oospora  asteroides 
 Sauvageau  and 

Radafs  1892,  Nocardia  asteroides  R.  Blanchard  189
5,  Discomyces 

/Veen  Musgrave  and  Clegg  1907.  x.,         •       m  ..i^.i 

Found  in  mycetoma  and  in  cases  of  abscess  of  the  brai
n  Mycehal 

threads  very  slender  (0-2  ̂   wide)  ;  the  mycelial 
 articles  become 

easily  dissociated,  when  they  look  bacillus-hke.  Thi
s  fungus  is 

acid-fast  and  is  very  similar  to  Bacillus  tuberculosis,  but 
 grows 

much  more  quickly  on  ordinary  media  :  obhgative  a
erobe.  Inocula- 

tions in  the  rabbit  and  guinea-pig  produce  a  form  of  pseudo-
 

tuberculosis histologically  indistinguishable  from  true  tuberculosis. 

McCallum  has  found  a  Nocardia  very  similar  to  N.  asteroides  m 
 a 

case  of  peritonitis. 
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Nocardia  brasiliensis  Lindenberg  1909. 

Found  by  Lindenberg  in  a  case  of  mycetoma  of  the  leg  in  Brazil. 

Small  white-yellowish,  soft,  moriform  granules  (o-i  to  0-5  milli- 
metre), consisting  of  very  deUcate  ramified  mycelial  tubes  (0-0521 

ju,  in  diameter).  Easily  cultivated.  Pinkish  growth  on  Sabouraud's medium. 

Nocardia  madurse  Vincent  1894. 

Synonyms. — Streptothrix  madurce  H.  Vincent  1894,  Nocardia 
madurce  R.  Elan  chard  1895. 

It  causes  Vincent's  white  mycetoma,  very  commonly  found  in 
Africa  and  Asia.  The  '  grains  '  which  are  found  in  the  pus  of  such 
cases  are  soft,  white,  or  slightly  yellowish,  and  have  a  mulberry-like 
surface.  At  the  periphery  of  the  grains  radiating  filaments  are 
found,  but  claviform  swellings  are  usually  absent ;  mycelial  threads 

are  always  very  slender  (i  to  i|  jj) .  The  fungus  can  be  grown  on  the 
ordinary  media  ;  facultative  aerobe.  On  glycerrnated  agar  it  forms 
discoid  colonies,  white  in  the  centre  and  reddish  at  the  periphery. 

In  the  cultures  the  mycehal  threads  are  as  slender  as  in  the  grains. 

Some  of  the  mycelial  threads  have  at  their  extremities  short  chains 

of  small  conidial  elements.    Gram-positive,  but  not  acid-fast. 
It  is  to  be  noted  that  this  fungus  very  rarely  produces  bone 

lesions.    Most  strains  are  inoculable  into  monkeys.  . 

Nocardia  pelletieri  Laveran  igo6. 

Synonyms. — Micrococcus  pelletieri  Laveran  1906,  Oospora  pelletieri 
Thiroux  and  Pelletier  1912,  Nocardia  pelletieri  Pinoy  1912. 

Very  thin,  dehcate  mycelium,  easily  dissociated.  Some  mycelial 

threads  appear  as  strings  of  coccus-hke  bodies.  Gram-positive. 

Thiroux  and  Pelletier  have  succeeded  in  growing  it  on  Sabouraud's 

agar.  Growth  rather  slow  ;  colonies  small,  cerebrifoim,  of  a  coral- 
red  colour. 

This  species  is  closely  aUied  to  N.  madurce  Yincent,  from  which  it 

differs  by  the  more  abundant  sporulation  and  the  colonies  being  of  a 

brighter  red  (coral-red)  colour. 

Pathogenicity. — Causes  a  type  of  mycetoma  with  small  red  grains, 

common  in  Senegal. 

Nocardia  dassonvillei  Brocq-Rousseu  1907. 

■•  Synonym. — Streptothrix  foersteri  (Gasperini  1890). 

Very  thin  ramified,  mycehal  threads,  which  easily  b
ecome 

fragmented  and  dissociated  into  bacillary-Hke  bodies. 
 Numerous 

spherical  coccus-hke  bodies  (spores)  present.  Gram-posit
ive.  The 

fungus  grows  fairly  Well  on  gelatine,  giving  rise  to  s
mall  white  round- 

ish colonies.  This  fungus  has  been  found  by  Landneu  and 
 Liegard 

in  a  case  of  conjunctivitis  in  an  old  lady  who  powde
red  her  face 

extensively  several  times  daily  with  ricc-powder. 
   The  authors 

I 
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su^eest  that  the  fungus  may  have  bee
n  present  in  the  rice-powder, 

asTe  same  fungus  is  knLn  to  be 
 found  in  several  decaymg 

''Oasperini  isolated  in  1890  from  the  air  ̂   Nocardia 
 which  he 

identified  to  be  A^.  foersteri.  Further  resear
ches  (Landrieu)  have 

shown  Gasperini's  fungus  to  be  N.  dassonvillei
. 

■   Nocardia  decussata  Langeron  and  Chevaher  1912. 

Svnonvm— Discowvces  deaissatus  Langeron  and 
 Chevaher  1912. 

Foimd  bv  Langeron  and  Chevaher  in  a  pa
tient  presentmg 

peculiar  whitish,  dry,  squamous  patches.  Th
e  fungus  grows  011 

ordinary  media  extremely  slowly.  Colonies  mi
lk-white  the  central 

portion  of  which  is  shghtly  elevated  and  flattened,  b
ut  has  a  minute 

nodule  in  the  middle  ;  very  often  four  furrows,  forming 
 a  cross,  are 

seen.  The  mycehal  threads  are  thin,  non-septate,  and
  are  easily 

dissociated  into  roundish  bodies,  i  to  1-5     m  diameter. 

The  pathogenic  role  of  this  fungus  is  doubtful. 

Nocardia  carougeaui  Brumpt  1910.  ̂  

Synonym. — Discomyces  carougeaui  Brumpt  1910. 

Discovered  by  Fonteynont  and  Carougeau  in  cases  of  ]uxta
- 

articular  nodules.  In  the  nodules  thin  mycelial  threads  are  seen, 

at  times  ramified,  coUected  in  bundle-hke  groups  or  arranged 

radially.    Gram-positive.    Attempts  at  cultivation  have  failed. 

Nocardia  thibiergei  Pinoy  and  Ravaut  1909. 

Discovered  by  Pinoy  and  Ravaut  in  a  case  of  peculiar  nodular 

affection  of  the  subcutaneous  tissues  and  muscles.  In  the  lesions 

very  thin  (o-2  fj,)  fragile  mycelial  threads  are  seen,  often  dissociated  in 

bacillary-hke  bodies.  Masses  of  mycelia  embedded  in  amorphous 

cementing  substance  form  minute  grains  or  sclerotia,  with  a  maxi- 

mum diameter  of  about  80  /j,.  Some  filaments  terminate  in  club- 

like  formations  about  3  fxin  breadth,  which  are  acid-fast. 

The  fungus  is  easily  cultivated,  aerobicaUy  and  anaerobically. 

On  maltose  agar  it  produces  small  white  colonies ;  on  broth  it 

develops  only  at  the  bottom  of  the  tube. 

Nocardia  pulmonalis  H.  Roger,  Bory  and  Sartory  1909. 

In  the  parasitic  stage  may  appear  in  the  shape  of  bacillary-Uke 

bodies,  about  0-5  fx  in  diameter.  In  cultures  (maltose  broth) 

thin  mycehal  filaments,  0-5  ̂   in  diameter,  are  present,  some  branch- 
ing, some  terminating  in  club-like  fonnations.  Some  mycelial 

threads  are  very  fragile  and  become  fragmented  into  strings  of 

bacihary  or  coccus-hke  bodies. 

52 
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Pathogenicity. — Causes  a  type  of  pseudo-tuberculosis.  In  the 
expectoration  occasionally  small  white  granules,  composed  of 
masses  of  the  fungus,  are  present.  Sartory  has  found  the  fungus  in a  case  of  otitis. 

/iiiii  A 

Fig.    408.  —  NocARDiA  pulmonalis  Fig.  409. — Nocardia  buccalis 
H,  Roger,  Bory  and  Sartory.  Roger,  Bory  and  Sartory. 

(After  Roger  and  Sartory.)  (After  Roger  and  Sartory.) 

Nocardia  Candida  Petruschky  1901. 

Found  in  sputum. 

Nocardia  aurea  Du  Bois  St.-Severin  1902. 

Found  in  a  case  of  ulcerative  conjunctivitis. 

Nocardia  odorifera. 

Found  by  Rullmann  in  a  case  of  chronic  broncliitis. 

Nocardia  liquefaciens  Hesse  1892. 

Synonym. — Cladothvix  liquefaciens  Hesse  1892. 
Gives  rise  to  white  colonies  on  gelatine,  and  later  liquefies  the  medium. 

Was  isolated  from  a  case  of  actinomycosis. 

Nocardia  ponceti  Verdun  1912. 

Not  cultivable  on  agar  or  gelatine.  Grows  well  on  serum,  where  it  takes  a 
bacillary-like  form.  Found  by  Moorhof,  Dor,  and  Poncet  in  a  case  of 
myomycosis  resembling  actinomycosis. 

Nocardia  fusca  Karwacki  1911. 

Isolated  by  Karwacki  from  the  sputum  of  a  tubercular  patient.  Dark 
yellowish  colour. 

Nocardia  luteola  Foulerton  and  Jones. 

Found  in  a  case  of  purulent  conjunctivitis. 

Nocardia  carnea  Rossi-Doria  1891. 

Isolated  by  Baldoni  from  a  case  of  chronic  bronchitis.    Red  colonies. 

Nocardia  garteni  Brumpt  19 10. 

Synonyms. — Cladothrix  liquefaciens  No.  2  Garten  1895,  Discomyces  garteni 
Brumpt  1 9 ID. 

Liquefies  gelatine.  On  potatoes  gives  rise  to  white  colonies,  while  the 

medium  takes  a  greenish  colour.    Was  isolated  from  a  case  of  actinomycosis. 
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Nocardia  enteritidis  Pottien
  1902. 

Found  in  cases  of  enteritis 
 by  Pottien. 

Nocardia  buccalis  H.  Roger, 
 Bory  and  Sartory  1909- 

Synonyms.-Oso^om  buccal
is  H.  Roger.  Bory  and  S

artory  1909, 

Discomyces  buccalis  Bmmpy  g^o  ramified  my- 

of  bacillavy  like  »"<'='="?-l*j'i°fn'  fom  of  stomatitis  somewhat 

jrSti!!^  
K  ̂ound'To  i^  tonsiUar  

abscesses. 

Nocardia  lasserel  Verdun  1912
. 

Synonyin.-Noc.rAa  s^..  (^\^^'f"J^^^ttive  lesion  situated  on 

s#rra&
'°.r:r

^^^^^^
^ iniection.  ^ 

Nocardia  Ungualis  Gueguen  1908. 

Synonym.-Oos^om  Ungualis  Gu
eguen  1908,  Discomyces  Ungual

is 

^^rC^tsitic  stage  the  fun^s  appears  in  the  sha^^^^^  of 

SiSSl  "^."^  ̂ ;tSn=s. 
 U  CSSh^ 

nrpatho^nic  ;  it'Tas  been  foU  
in  cases  of  hngua  nigra  m 

association  with  Cryptococcus  Ungues  pil
oses. 

Nocardia  rivierei  Verdun  1912. 

Isolated  by  Riviere  (1896)  in  a  case
  of  multiple  abscesses.  Is 

cultivable  on  ordinary  media. 

Nocardia  hominis  Foulerton  1906. 

Synonyms.— Streptothrix  hominis  Foulerton
  1906,  Oospora  hominis 

^'Discovered  by  Foulerton  in  a  case  of  multiple  abscesses
  ;  was 

present  also  in  the  expectoration  of  the  s
ame  patient.  Foulerton 

has  found  similar  fungi  {N.  hominis  III.)  in 
 cases  of  appendicitis. 

Nocardia  minutissima  Burchardt  1859. 

Synonyms.  —  Microsporum  minutissimum  Burcha
rdt  1859,  M. 

eracile  Balzer  1883    Sporotrichum  minutissimu
m  Saccardo  1896, 

Discomyces  minutissimus  P.  Verdun  1^07,  Micwsp
oroides  mmuUs 

simus  Neveu  Lemaire  1906,  Oospora  minutissima  
Ridet  191 1. 

Mycelial  threads  extremely  thin  (o-6  fi)  ;  seldom
  ramified.  The 
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mycelial  segments  get  easily  dissociated,  and  have  then  the  appear- 
ance of  bacilli.  Is  the  cause  of  crythrasma.  Michele,  Ducrey,  and 

Reale  claim  to  have  cultivated  it. 

Fig.    410.  —  NocARDiA    Minutissima         Fig.    411. — Nocardia  tenuis 
BURCHARDT.  CaSTELLANT. 

Nocardia  tenuis  Castellani  191 1. 

Foimd  by  Castellani  in  a  tropical  nodular  affection  of  the  hair 

of  the  axillary  regions.  In  the  parasitic  stage,  which  is  the  only 
one  known,  cultivation  having  so  far  failed,  the  germ  appears 

in  the  shape  of  bacillary-Hke  bodies,  varying  in  size  (|  to  i J  , 

packed  together  and  embedded  into  an  amorphous  cementing 

substance.  The  bacillary  bodies  are  either  straight  or  bent,  seldom 

branching.  Gram-positive,  but  not  acid-fast.  Masses  of  this 

fungus  embedded  in  amorphous  cementing  substance  form  the 

nodules  of  trichomycosis  fiava  of  the  axillary  regions. 

In  the  black  variety  of  the  affection  Nocardia  tenuis  is  associated  with  a 

black  pigment-producing  coccus — M.  nigrescens  Castellani  191 1.  In  the  red 

variety  the  same  Nocardia  is  associated  with  a  red  pigment-producing  coccus. 
For  the  growth  of  the  black  pigment-producing  coccus,  sugar  media  are 

more  suitable  than  ordinary  agar.  On  Sabouraud's  agar  the  colonies  of  this 
coccus  appear  twenty-four  to  forty-eight  hours  after  inoculation.  They  are 

roundish,  at  first  white,  but  after  a  couple  of  days  the  centre  of  each  colony 

turns  black  ;  at  this  pigmentation  slowly  spreads  eccentrically.  After  a 

time  the  colonies  coalesce  into  a  jet-black  mass.  On  glucose  agar  the  coccus 

presents  the  same  characters.  On  ordinary  agar  the  pigmentation  is  much  less marked  or  almost  absent. 

The  red  pigment-producing  coccus,  on  the  other  hand,  grows  better  and 

shows  more  pigmentation  on  ordinary  agar  than  on  maltose  or  glucose  agar. 

Genus  Monilia  Gmelin  1791. 

Septate  mycelium,  the  segments  of  which  become  easil
y  dis- 

sociated. Fertile  hyphse  often  bear  at  their  extremities  short 

chains  of  rather  large  oval  or  roundish  conidia.  Temporarily  we
 

include  in  the  genus  Monilia  certain  genera  recently  introd
uced, 
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MO  N I  LI  A 

which  acceding  to  „,any -f-^:^^^^'. 
defined.  Tliese  genera  =''^<=  f^'f "^e  iqog,  Pmasacckammyccs 
igoQ,  Parewiwnyccs  Queyiat  and  Larocne  19  j  

^^.^.^ 

De  fcurmann  and  Gougerot  Jh^  Satoy  media,  the  best 
are  generally  easily  grown  on  _^r-™l2  "L    They  usually 

LinlsabonUdJma^"^^^^^^^^ 

'la^'^TeVgeneraUy  grow  under  two  type
s-the 

yeast-like  type  and  the  ftlamen
tous  type. 

Biologlcarcharaote«.-S™ue  s^^^^^^^^^^  . 

TunliTdr  tal^t^lSl^n
  i:,r4|lutination  reaction

s  may  be 
useg  in  the  diferentiation  of  the  v~ 

 „i 

th'TfZT 'ypTf Z  o^fomfcTel"^^^^
^^^ 

"ciasslSlon'^^There  has  beeJ  and  'h
ere  is  st.U  a  great  d  a  o 

confusion  in  the  classification  of  such  fungi.    "^"J  °* a^^^ 

this  genus  can  hardly  be  distinguished  on  P^^flj  ™°"T''^^^^^^^^^ 

botalieal  characters.    We  are
  of  opinion  that  the  classih

catmn 

should  be  based,  not  only  on  mor
phological  data  but  also  on  bio 

phemiral  characters  and  mmunizati
on  phenomena.    Among  rue 

t^^Xr^lriies,  the  most  important  -  "^^^^^^^^ 

gelatine,  semm,  and  on  sngar  broths.  >  l^^g^^^,^^^^^^^  fiS^^ 
thould  be  used  in  the  same  manner  as  is  done  n  ̂^e  class

^hcat^^^^^ 

of  the  various  species  of  intestmal
  bacteria    It  is  to  be  noted  that 

the  reactions  with  certain  sugars 
 are  constant  while  with  others 

(for  instance,  mannite)  may  vary.    It  is  to  be  J^^ed  ̂Iso  th^^^
^^ 

analogy  to  intestinal  bacteria,  a  species  may  be  tr^^^^^, 

certain  sugars  on  which  it  did  not  act  whe
n  recently  isolated  • 

While  taking  all  this  into  account,  we
  beheve  the  investigation 

of  the  vartuf  biochemical  reactions  to 
 be  of  great  value  for 

classifying  these  fungi. 

Monilia  albicans  Robin  1853. 

Synonyms.— albicans  Robin  1853.  Syringospora  robini 

Quinquaud  1868,  Saccharomyces  albicans  Rees
  1877,  MoniUa 

albicans  Zopf  1890,  Endomyces  albicans  Vuillemin  1898. 

One  of  the  fungi  giving  rise  to  thrush.  Widely  differ
ent  descrip- 

tions have  been  given  of  the  so-called  thrush-fungus.  Some  au
thori- 

ties (Hewett)  state  that  the  organism  hquefies  gelatine ;  others  affirm 

the  reverse.  Several  writers  give  it  as  clotting  milk,  others  as 

having  no  action  on  this  medium.  Castellani  has  demonstrated  tha
t 

man  can  be  affected  by  numerous  different  species  of  Mont  ha,  and 

that  the  term  thrush-fungus  {Oidiiim  albicans,  Endomyces  albicans, 



TABLE  SHOWING  PRINCIPAL  BIOCHEMICAL  AND  CULTURALI 
OF  THE  FUNGI  IN  ALPHABETICAL  ORDER:  REACTIONS 

Genus  Moiiilin. Litnuis 
Milk. 

Glu- 
cose. Lajvu- 

lose. 

Mal- 
tose. 

Galac- 
tose. 

Saccha 
rcse. 

Lac- 

tose. 

Man- 

nite. 

Dul- cile. 
Dex- 

Irin. 

M.  albicans  Robin AC AG 
AGs AGs 

AG 
Avs 

O o 0 o 

M.  blanchardi  Cast. AGs 
A A A A O o o 0 Alk 

M.  bronchialis  Cast. o 
AG AG AG 

O 
AGs 

O O o A 

M.  burgessi  Cast. .  . 
o AGs A AGs A 

AGs 
o O o o 

Alk 
chalmersi  Cast. As AG AG 

As 

AGs AG o o o o Alk 

M.  decoloraHs  Cast. 
and  Low. 

M.  enterica  Cast. 

DC 

O Alk 

AG 

AG 

AG 

AG 

AG 

AG 

A 
AG 

A 
AG 

0 

o 

o 
As 

o 

o 

A 

As 
 ■ 

M.  fsecalis  Cast.  .  . A AG 
AG AG AGs AGs 

o O o o 
Dps 

M.  guillermondi 
Cast. 

M.  insolita  Cast.  . . 

0 
Alk 
As 

AG 

AG 

AG 

AG 

As 

AG 

A 
AG 

AG 

AG 
o 

o 

O 
As 

0 

o 

o 

o Alk 

M.  intestinalis  Cast. ADs AG AG 

As 

A A o O o 0 

M.  krusei  Cast.    . . O AG AG 
O O O o o o O 

M.  lustigi  Cast.    .  . 

As 

A 
AGs Avs A 

AGs 
o U o A D 

M.  negrii  Cast. 
Avs AG AG 

As 
AGs AG 

0 U U 
Alk 

M.  nivea  Cast. 
O AG AG AG 

AG 
AGs 

o o o o Alk 

M.  nitida  Cast. 
A AG AG 

A A A A A o 

Avs 

DC 

M.  paratropicalis 
Cast. 

M.  pseudo-tropicalis 
Cast. 

M.  perryi  Cast. 

As AG 

AG 

A 

AG 

AG 

AGs 

AG 

O 

A 

AG 

AGs 

A 

AG 

AG 

AGs 

o 

AG 

O 

o o 
Avs 

Alk 
ACs 
As 

D  Alk 

0 

o 

o 

0 

O 

O 

M.  pinoyi  Cast.    . . O AG AG 
AG 

O O O o o O 

M.  pulmona]is  Cast. 
O 

AG 
AG AG AGs AG 

0 
.\vs o 0 

Alk  D 

M.  rhoi  Cast. 
As 
.Alk 

AG AG Avs 
AGs AG 0 o o 0 

M.  rosea  Zenoni  . . 

M.  rotunda  Cast.  .  . AC A A A A O A o o 0 

M.  riigosa  Cast.   .  . 
As As As As 

As O o o o 
PsCs 

M.  tropicalis  Cast. A AG AG 
AG AGs AGs o o o ° 

M.  zeylanica  Cast. 
ACs A A A A A 

As 
o o A 

Abbreviations  u.sed  in  the  TABLE.-A=acid  ;  G  =  gas;  C  =  clct  (milk),  clear  (broth  and  peptone 

water);  CTP  =  clear  at  first,  then  thin  pelMcle  present.         D  =  decolonzed.         P  =  peptomzed  (milkj. 

pellicle  (broth). Alk  =  alkaline. 

^|j^=:acid,  then  alkaline. 
s  =  slight ;  vs  =  very  slight. 



rH^RACTERS  OF  CERTAIN  SP
ECIES  OF  MONILIA.  WITH  N

AMES 

'/Frsf  FIFTEEN  DAYS-  INCUBAT
ION  AT  3  5°  C. 

finose.  1 Ara
- )inose. 

Ado-  , nite. 
Sor- 

bite. Rroth. Pep- tone \ 
Water. 

ndole. Gram. 

Gela-  c 

tine. 

1 

jeriim. 
feutral  ( 

Red. 

'  '/ il rtti f  nf 

V^UIUUI  KJl 
jrowth  on 
Maltose 

Agar. 
—  - 

0 0 o 0 o 
CTP 

C o + + 

-f  s 

o 
White 

As o 0 Avs o C c o + o o o 
White 

0 o 

'  o 

o o c c o + o o o 
Wliite 

0 o o o O c c o + o 
OB 

o White 

As o o AGs O c c o + 0 o o 
Wliite 

0 o 0 O O c c o + o o o 
White 

0 o o O 0 c c o + o o 0 
Waiite 

i 
0 o o o O c c 0 + o 

OB 
0 White 

AGs o o 0 O CTP c o + 0 o o M'hite 

0 o 0 0 O C c o + o 
OB 

0 White 

0 0 o o O c c o + o o o 
Wliite 

O o o o O c c o + 0 o 0 White 

AGs 0 o o 0 c c 0 + 0 
OB 

o 
Wliite 

AGs 0 o o O c c o + o o o 
Wliite 

AG o o o 0 c c o + o o o 
White 

As o o o O 
CTP 

c o + o o o 
White 

or  O 
0 o 0 o O 

CTP 
c o + o 0 0 

White 

0 o o o O C c o + o o o White 

As 0 o Avs o C c o + o o o 
White 

0 o 0 o o C c 0 + o o o White 

A AGs 0 o o 
CTP 

c o + o 
OB 

o Waiite 

O 0 o o o C c o + o 

o 

o 

o 

o 

— 

White 

Pink 

'  O 0 o 0 0 C c 0 + o o o White 

O o o o 0 C c 0 + o o o 
'  1  Amber- 

[  yellowish 
o 0 o o o C c o + o 

OB 
o White 

Avt ,  o o Ave 0 C c o + o 0 o White 
Gvs 

B  =  brown  pigmentation  of  the  medium, 
acid  nor  gas  in  sugar  med'"  *  ""^'^ 
maybe. 

the  medium.  0  =  negative  result — viz.,  neither  acid  nor  clot  in  milk  ;  neither 
ia  ;  non-production  of  indol  ;  non-liquefaction  of  gelatine  or  serum,  as  the  case .•an. Ik    ll n naTo /.f I rtr\  nf  m»»Hiiim. in  sugar  meuia  ;  non-proQUCiion  oi  inuoi  ,  i 

-t-=positive  result,  liquefaction  of  medium. 
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^onilia  albicans)  has  been  in  the  past  used  to  cover  a  number  of dilferent  species,  in  the  same  manner  that  the  term  B.  coli  was 
for  years  appHed  to  a  multitude  of 
different  intestinal  bacteria,  when  a 
few  fermentation  tests  only  were 
carried  out.  As  the  species  M.  can- 
didans  has  to  be  divided  into  many 
species,  we  keep  the  term  M.  albicans 
for  the  species  which  we  are  now 
describing,  and  which  clots  milk  and 

Fig.   412.— Monilia  albicans    liquefies  gelatine. 
Robin.  Parasitic  Life— This  fungus  forms 

white  patches  on  the  tongue  and 
oral  mucosa.  The  patches  are  easily  detached.  A  particle  of  the 
patch  examined  microscopically  shows  septate  mycelial  threads, 
occasionally  ramified,  with  segments  straight  or  somewhat  bent] 
and  easily  dissociated.  Each  segment  is  about  20  in  length 
and  3  to  5  ̂   in  breadth.  At  the  terminal  end  of  each  mycelial 
thread  three  or  four  shorter  ovoid  elements  are  found,  which  repro- 

duce by  budding.  Some  similar  ovoid  or  roundish  globular  re- 
fnngent  cells  may  be  observed  originating  laterally  at  the  septa- 
tions  of  the  mycelium.  These  globular  elements  (conidia)  become 
detached,  and  reproduce  by  budding. 

Cultures. — The  fungus  grows  best  of  all  on  shghtly  acid  Sabou- 
raud's  maltose  agar  or  on  glucose  agar,  but  grows  fairly  well  also on  all  alkalme  media.  In  cultures  the  fungus  appears  under  two 
forms — a  globular  form,  morphologically  similar  to  a  typical  yeast, 
and  reproducing  by  budding  ;  a  filamentous  form,  showing  mycehal 
threads,  simple  or  ramified.  Asci  and  internal  spores,  as  in  the 
genus  Endomyces,  are  absent.  On  Sabouraud's  and  glucose  agar 
the  growth  is  abundant,  smooth,  of  a  creamy-white  colour  ;  on 
ordinary  agar  the  growth  is  less  abundaijt.  Gelatine  and  serum 
are  very  slowly  liquefied.  Milk  is  rendered  acid,  and  after  a  time 
it  clots.    The  sugar  reactions  are  given  in  the  table. 

Pathogenicity. — M.  albicans  is  one  of  the  fungi  which  gives  rise 
to  thrush.  This  condition  may  be  due  to  several  different  fungi — 
M.  candidans,  Endomyces  vuillemini,  M.  troficalis,  etc.  Thrush  is 
generally  restricted  to  the  oral  mucosa,  but  in  certain  cases  it  may 
spread  to  the  oesophagus,  stomach,  intestine.  M.  candidans  has 
been  found  also  in  a  few  cases  of  bronchomycosis. 

Monilia  tropicalis  Castellani  1909. 

Synonym. — Endomyces  tropicalis  Castellani  1909. 
Found  by  Castellani  in  Ceylon  in  many  cases  of  bronchomycosis. 

In  the  expectoration  round  or  oval  shape  yeast-like  cells  are  seen, 
and  at  times  segments  of  mycelium.  Cultures  are  easily  obtained 

on  Sabouraud's  or  glucose  agar,  and  even  on  ordinary  agar.  It 
grows  more  abundantly  on  slightly  acid  than  on  alkaline  media. 
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1  „i,i..r.cp  ncrar  the  crowth  is  abundant,  creamy- 

when  old.  The  growth  is  c
omposed  practic- 

dly  of  only  globular  yeast
-like  cells,  whi  e 

fn  the  water  of  condensation
  globu  ar  cells 

and  mycelium  may  be  foun
d  together.  A 

ittle  mycelium  may  be  f
ound,  however, 

occasionally  in  the  growth  o
n  he  slope 

Ascus  formations  are  absent.
  Gelatine  and 

serum  are  not  hquefied  ;  there 
 is  no  brownish 

discoloration  of  the  serum,  as 
 is  the  case 

with  some  other  species  of  Mo
mha  M.  tn- 

solita,  etc.).  Litmus  milk  is 
 generally  ren- 

dered acid,  but  is  not  clotted.  The  su
gar 

reactions  will  be  found  in  the 
 table  on 

pp  822  823.  It  produces  acid 
 and  gas  m 

Glucose,'  tevulose,  maltose,  and  also,  m 
 less 

amount,  in  galactose  and  sacc
harose. 

Pathogenicity.— Is  the  commone
st  cause 

of  a  type  of  bronchomycosis  (se
e  Broncho- 

moniliasis,  p.  1285).  In  Ceylon  it
  has  been 

found  by  Castellani  also  in  a  few  c
ases  ot 

thrush,  and  in  a  case  of  pseudo-di
phtheria 

which  terminated  fataUy.  This  case  wa
s  a 

little  native  girl,  who  developed 
 white 

patches  on  the  tonsils,  uvula,  and
  soft 

palate.  The  microscopical  examina
tion  re- 

vealed absence  of  B.  diphtherice  and  presence 

of  M.  tropicalis.  Symptoms  of  b
roncho- 

pneumonia soon  developed,  and  the  child 

died.  At  the  autopsy  the  fungus  was 

found  in  enormous  amount  in  the  bronchi  ; 

it  was  pathogenic  for  guinea-pigs. 

Monilia  paratropicalis  Castellani  igog. 

Synonym. — Endomyces  paratropicalis  Castellani  igi
o.  _ 

Found  in  some  cases  of  bronchomycosis  by  Ca
stellani  Micro- 

scopically and  on  Sabouraud's  and  glucose  agars,  identical  with
  iW 

tropicalis.   Does  not  coagulate  milk.    Differs  from
  the  typical 

M.  tropicalis  by  producing  acid  and  gas  in  sacchar
ose  (see  table). 

The  same  fungus,  or  a  very  similar  one,  was  found  m  t
wo  cases 

of  blastomycosis  of  the  skin  in  Ceylon. 

Monilia  pseudo-tropicalis  Castellani  igio. 

Synonym. — Endomyces  pseudo-tropicalis  Castellani  igio. 

Found  by  Castellani  in  a  few  cases  of  bronchomycosis.  Differ
s 

from  M.  tropicalis  and  M.  paratropicalis  by  clotting  milk.  For 

the  sugar  reactions  see  table, 

Fig.  413.  —  Monilia 

TROPICALIS  Castel- lani. 
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Monilia  bronchialis  Castellani  1910. 

Symnym.—Endomyces  bronchialis  Castellani  1910. 
Found  in  sputum.    Colonies  white.    Has  no  action  on  milk, 

gelatme,  serum.    Sugar  reactions  are  found  in  the  table. 

Monilia  chalmersi  Castellani  1912. 

Found  by  Castellani  in  a  case  of  bronchitis.  Colonies  of  white 
colour.  Renders  the  milk  first  slightly  acid,  then  alkahne.  Does 
not  liquefy  either  gelatine  or  serum.  Sugar  reactions  are  collected in  the  table. 

Monilia  guillermondi  Castellani  1910. 

Synonym.—Endomyces  guillermondi  Castellani  igio. 
Observed  in  sputum  once  by  Castellani.  Milk  is  rendered 

alkaline.  Serum  and  gelatine  are  not  liquefied.  For  sugar  reac- tions see  table. 

Monilia  nivea  Castellani  1910. 

Synonym. — Endomyces  niveus  Castellani. 
Found  in  a  sample  of  sputum  which  had  not  been  collected  in  a 

sterile  vessel.  Of  doubtful  pathogenicity.  For  cultural  and  bio- 
chemical characters,  see  table. 

Monilia  nitida  Castellani  1910. 

Synonym. — Endomyces  nitidus  Castellani  1910. 
Observed  in  a  sample  of  sputum  by  Castellani.  Of  doubtful 

pathogenicity.  Milk  is  rendered  first  acid,  then  decolourized  and 
clotted.    Other  cultural  characters  are  found  in  the  table. 

Monilia  zeylanica  Castellani  1910. 

Synonym. — Endomyces  zeylanicus  Castellani  1910. 
Found  in  sputum  by  Castellani.  White  colonies.  Milk  is  ren- 

dered very  acid  and  is  slowly  clotted.  Gelatine  and  serum  are  not 
liquefied.    For  sugar  reactions  see  table. 

Monilia  krusei  Castellani  1909. 

Synonym. — Saccharomyces  krusei  Castellani,  Endomyces  krusei 
Castellani. 

Found  in  sputum  by  Castellani.  In  sputum  it  appeared  as  a 

saccharomyces,  and  in  cultures  had  all  the  characters  of  a  saccharo- 
myces at  first,  but  after  several  generations  a  little  mycelium  was 

present  on  Sabouraud's  agar.  The  sugar  reactions  are  found  in 
the  table.    It  produces  acid  and  gas  in  glucose  and  lasvulose. 

Monilia  pinoyi  Castellani  1910. 

Synonym. — Endomyces  pinoyi  Castellani  1910. 

Found  in  sputum.    Grows  well  on  Sabouraud's  and  glucose  agar, 
and  other  sugar  media  ;  also  on  ordinary  agar,  though  less  abun- 
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J    .1      nn,«  not  clot  milk  ;  does  
not  liquely  either  gelatine  or 

stu'lr  Producefadd  and  gas
  in  glucose,  tevulose,  maltose. 

Monilia  rugosa  Castellani  191
0. 

r^^tlti  "^^^  media,  
and  also  on  ordinary  agar.  The

 

c^rowth  is  very  abundant,  and  from  the 
 very  _  h 

first  is  of  a  yeUowish- amber  colou
r  and  has  a 

crinkled  surface.  The  Sugar  
reactions  are 

found  in  the  table.  It  is  ve
ry  doubtful 

whether  this  fungus  really  belongs  to 
 the  genus 

Monilia. 

Monilia  enterica  Castellani  1911. 

Synonym. — Endomyces  entericus  Ca
stellani. 

Found  in  stools  by  Castellani.  Milk
  is 

rendered  strongly  alkaline.  Gelati
ne  and 

serum  are  not  hquefied.  For  sugar  react
ions 

see  table. 

Monilia  faecalis  Castellani  1911. 

Synonym. — Endomyces   fcecalis  Castel
lani 

1911. 

Found  in  intestinal  contents  by  CasteUani. 

Milk  is  rendered  first  acid,  then  decolourized, 

and,  later,  slightly  peptonized.  Gelatine  is
 

not  hquefied  ;  serum  is  not  Hquefied,  but  a 

brownish  pigmentation  develops  on  the 

medium  all  round  the  growth.  For  sugar 

reactions  see  the  table  (p.  822). 

Monilia  insolita  Castellani  1911. 

Synonym. — Endomyces  insolitus  Castellani  191 1. 

Found  in  stools  and  in  the  sahva.  The  milk  is  rendered  first 

slightly  acid,  then  alkaHne.  On  serum  a  zone  of  dark  pigmentati
on 

develops  on  the  surface  of  the  medium  round  the  growth.  The 

medium  is  not  hquefied.  For  other  cultural  characters  see  the  table. 

Fig.  414. — MoNiLi.\ 
RUGOSA  Castellani 

1910. 

Monilia  intestinalis  Castellani  1911. 

Synonym. — Endomyces  intestinalis  Castellani  1911. 

Found  in  stools  and  saliva  by  CasteUani.  Colonies  on  sohd  media 

white.  Milk  first  rendered  acid,  then  slowly  decolourized.  The 

growth  on  serum  is  not  surrounded  by  a  zone  of  dark  pigmentation. 
Further  cultural  characters  are  found  in  the  table  (p.  822). 
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Monilia  rotunda  Castellani  1911. 

Synonym. — Endomyces  rotundus  Castellani  1911. 
Found  in  saliva  and  stools  by  Castellani.  Milk  is  rendered 

strongly  acid  and  clotted.  Serum  and  gelatine  not  liquefied  The sugar  reactions  are  collected  in  the  table. 

Monilia  rhoi  Castellani  1909. 

Synonym. — Endomyces  rhoi  Castellani  1909. 
Found  by  Castellani  in  Ceylon  in  several  cases  of  otomycosis, 

and  once  in  a  sample  of  tea.  In  the  ear  the  fungus  forms  a  whitish 
mass  (generally  embedded  in  wax),  in  which  numerous  long, 

septate  mycelial  threads,  2  to  3-5 
[J,  in  breadth,  and  numerous 
roundish  free  spores,  3-5  to  5  in 
diameter,  are  seen.  On  labora- 

tory media  it  generally  grows, 

showing  a  yeast-like  type.  Does 
not  clot  milk  ;  does  not  liquefy 
gelatine  and  serum.  The  sugar 
reactions  are  quoted  in  the  table. 

In  the  cases  of  otomycosis  the 
mycelium  was  abundant,  the 
mycelial  threads  being  very  long 

and  septate,  3  to  4  ̂   in  breadth ; 
very  numerous  free,  round  spores, 

4  to  5  ̂   in  diameter,  were  present 
For  cultural  characters  see  table. 

Monilia  burgessi  Castellani  1912. 

Synonym. — Endomyces  burgessi 
Castellani  1911. 

Isolated  from  the  air.  Grows 

abundantly  on  the  usual  sugar 

media,  the  growth  being  of  a 

white  creamy  appearance.  Does 
Does  not  liquefy  serum  or  gelatine. 

Fig. 
415- Monilia  rhoi  Castel- 

lani. 

(From  a  fresh  preparation.  The 
free  spores  are  not  shown.) 

not  render  acid  or  coagulate  milk . 

On  serum  it  produces  a  zone  of  peculiar  brownish  or  black  dis- 
coloration in  the  medium  all  round  the  growth.  The  sugar  reac- 

tions are  found  in  the  table. 

Monilia  pulmonalis  Castellani  191 1. 

Found  by  Castellani  in  sputum  and  also  in  samples  of  tea. 
cultural  characters  see  table. 

For 

Monilia  lustigi  Castellani  1912. 

Found  in  samples  of  tea.  Grows  well  on  all  sugar  media,  and 

also  on  ordinary  agar,  the  growth  being  of  a  snow-white  colour. 



820 

MONILIA  ^ 

Render,  litmus  milk  sHgl^tly 
 acid  and  then 

t^:^..J'^.''S^'^Z:^^^^^^
TZ  growth.  The 

sugar  reactions  are  found  m  
the  table. 

Monilia  perryi  Castellani  191 2
. 

Found  by  Castellani  in  sa
mples  of  tea-dust    The  cu

ltural 

characters  and  chemical  properti
es  are  seen  m  the  table. 

Monilia  blanchardi  Castellani  1912
. 

Svnonvm— £wt^owyces  W«wc/ji?rt^j  Castellani  1912.  .u,  ̂r. 

?s'oTa?ed  from  tea-W  by  Castellani.     ̂
rows  abuMa..tly^ 

maltose  elucose,  and  other  sugar  
media  ;  also  on  ordmary  agar 

SoSess  vigorously .    The  grSwt
h  is  of  a  white  colour  and  smooth 

Se    Milk  rend  r^ed  at  first  very  slightly
  acid,  and  then  alkahne^ 

No  hquefaction  of  gelatine  or  serum.
    Does  not  produce  gas  m 

any  sugar  except,  in  small  quantity
,  m  glucose. 

Monilia  rosea  Zenoni  1912. 

Svnonvm  —Oidiim  roseum  non  liquefaciens  
Zenom  igi2. 

The  cultures  on  Sabouraud's  and  other  s
ugar  media  are  of  a 

Dinkish  colour.    Neither  serum  nor  gelati
ne  are  liquehed. 

^  Pathogenicity.-Was  isolated  by  Zenoni  m  a
  pecuhar  case  o 

hepatitis  with  fever  and    aundice  which
  ended  fatally.  Micro 

scopTcaUy  conidia  and  mycelial  filaments 
 could  be  seen  very  abun- 

dant in  and  about  the  smaller  hepatic  bloodve
ssels  and  the  bile- 

ducts.    The  fungus  is  pathogenic  to  rabbits, 
 gumea-pigs,  and  white 

rats. 

Monilia  subtilis  Blanchard  1895. 

Synonyms.— Oidium  subtile  cutis  Babes  1895, 
 Mycoderma  subtile 

^FoSnd^b^V  Babes  in  some  ulcers  on  which  the  fungus  produced 
white  membranes.  The  mycehal  threads  were  th

inner  than  m 

most  species  of  Monilia.  There  was  dichotoihous  b
ranching,  and 

at  the  extremities  of  the  mycehal  threads  ovoid  
conidia  were 

present.  Biochemical  properties  of  the  fungus  
not  known.  Patho- 

genic for  the  rabbit.  j  u  m  t 

The  same  or  a  very  similar,  fungus  was  later  found  by  
Clozel, 

de  Boyer,  and  d'Antin  in  a  pecuhar  pustular  affection  obse
rved  m 

cachectic  children. 

Monilia  pulmonea  Bennett  184a. 

Synonyms.— Oidium  fulmoneum  Bennett  184a,  Oospora  pulmonea 

Saccardo  1886,  Mycoderma  pulmoneum  Vuillemin  1891. 

The  organism  was  found  in  a  case  of  pneumothorax  by  Bennett 

in  1842,  it  was  observed  again  by  Vuillemin  in  the  sputum  of  a 
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tubercular  patient  m  1891,  and  in  an  ulcerative  dermatitis  by 
Balzer,  Burnier  and  Gougerot  in  1910.  It  grows  under  two  types— 
a  saccharomyces-likc  and  a  filamentous  type.  Colonies  on  glucose agar  white.    Biochemical  reactions  not  given. 

Monilia  Candida  Bonorden. 

Commonly  found  vegetating  in  decomposing  vegetable  matter  • 
occasionally  seen  parasitic  in  Mammalia,  giving  rise  to  white 
patches  on  the  tongue  and  buccal  mucosa,  somewhat  similar  to 
human  thrush.  Once  found  in  a  child  in  some  white  patches  present 
on  the  tongue.  Mycelium  thinner  than  in  most  Monilias  (i  to 
i|  /.t  m  breadth)  ;  conidia  roundish,  smooth,  7  to  8  in  diameter. 
Biochemical  actions  of  the  fungus  have  not  yet  been  investigated. 

Monilia  kochi  von  Wettstein  1885. 

Synonym. — Rhodomyces  erubescens  Aster  igoo. 
Morphologically  similar  to  M.  Candida  ;  grows  well  onsugar  media, 

where  it  produces  pinkish  colonies  ;  was  observed  by  Wettstein  in 
a  case  of  chronic  acid  dyspepsia.  Biochemical  properties  not studied. 

Monilia  montoyai  Castellani  igo7. 

Synonym. — Monilia  picior  Neveu-Lemaire  igo8. 
Discovered  by  Montoya  in  cases  of  white  pinta.    Some  fertile 

hyphse  are  much  thicker  than  others  ;  the  spores  are  large,  globular 
(5  to  7  and  contain  a  large 
nucleus.  Grows  well  on  sugar 

media,  giving  rise  to  white- 
creamy  colonies  which  rapidly 

fuse  together.  Biochemical  pro- 
perties of  the  fungus  not  known. 

Monilia  cutanea  de  Beurmann, 

Gougerot  and  Vaucher  igog. 

Synonyms.  —  Oidium  cuian- 
eum  ae  Beurmann,  Gougerot 
and  Vaucher  igog,  Mycoderma 
cuianeum  Verdun  igi2. 

Isolated  by  de  Beurmann, 

Gougerot  and  Vaucher  from  a 

case  showing  a  peculiar  gummatous  condition  chnically  resembling 
sporotrichosis  or  syphihs.    The  fungus,  on  certain  media  (glycerine 
agar),  vegetates  as  a  saccharomyces,  and  ferments  glucose  ;  on  other 

media  (agar)  mycelium  and  yeast-like  cells  are  present,  and  the 
fungus  does  not  ferment  glucose  any  longer.    On  glucose  agar  the 

growth  is  white-yellowish,  mammillary,  with  a  radiating  aureola. 
The  fungus,  unless  injected  in  massive  doses,  is  not  very  pathogenic 

to  the  rabbit,  guinea-pig,  and  rat.    Intraperitoneal  injections  of 
rather  large  doses  induce  in  these  animals  a  nodular  peritonitis. 

Fig.  416. — Monilia  montoyai. 

(After  Montoya  y  Florez.) 
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83' Monilia  caoi  Verdun  1912. 

ag?r    Pathogenic  to  rabbits.  
  Biochemical  reactions  not  gi

ven. 

Monilia  harteri  Verdun  1912. 

Synonym.-Pams«ccAa.owyc.s 
 sp.  (?)  de  Beurmann  and  Gou

- 

^Tound  bv  Harter  in  a  case  of  enteri
tis  which  later  developed 

hepaTifbroLSaf  Ld  cutaneous  lesions,  due 
 to  the  sameju-g-^ 

On  maltose  agar  and  carrots  the  colon
ies  are  cream-white  and  yeast 

I?rcells"nl'y  are  generally  found. .  In  R-^-'^^K  ̂ ^^^^ 
threads  are  present,  septated,  2  .b^^^^th^  .^^.^J^^Ik^^^ 

not  hquefy  gelatine,  does  not  coagu
late  milk  ,  produces  shght 

acidity,  but  not  gas,  in  saccharose. 

Genus  Sporotrichum  Link  1809. 

During  parasitic  life  the  fungi  of  this  ge
nus  appear  as  yeast-like 

cells  In  cultures  they  show  abundant 
 septate  or  non-septate, 

ramified  mycelium,  and  numerous  oval  or  r
oundish  spores,  sup 

ported  by  short  sterigmata.  The  dermatom
ycoses  caused  by  these 

fungi  are  called  sporothricoses  ;  they  are  often
  characterized  by  the 

presence  of  gumma-hke  swelhngs.  ,   ̂ .  • 

Fungi  belonging  to  this  genus  may  live  saprophyti
c  m  nature  m 

vegetables,  salads,  etc.,  or  parasitic  in' man 
 and  other  mammaha and  in  insects. 

Table  of  Sporotricha  affecting  Man. 

Genus.  ISpecies. 

CSp.  schenki  Hektoen  and  Perkins  1901. 
Sp.  beurmanni  Matruchot  and  Ramond  1905. 

Sp.  dori  de  Beurmann  and  Gougerot  1906. 

Sp.  gougeroti  Matruchot  1910. 

Sp.  jeanselmei  Brumpt  and  Langeron  1910. 
Sp.  indicum  Castellani  1908. 
Sp.  asteroides  Splendore  1909. 
,Sp.  lesnei  Vuillemin  1910. 

Sporotrichum  Link  1 809 

Sporotrichum  schenki  Hektoen  and  Perkins  1900. 

Synonyms. — Sporothrix  schenki  Hektoen  and  Perkins  1900, 
Rhinocladium  beurmanni  Verdun  1913. 

Discovered  by  Schenk  in  a  case  of  gummatous  lymphangitis  m 

1896  in  North  America.  Easily  grown  on  glucose,  maltose,  and 

other  sugar  media.  Optimum  temperature  30°  to  38°  C.  Growth 
with  an  irregular  surface,  generally  of  white  colour,  but  old  cultures 

may  present  some  brownish  or  black  pigmentation.  Glucose 

gelatine  is  slowly  hquefied.  Mycelial  threads  as  a  rule  not  very 

straight,  rather  bent,  curved,  or  undulating  ;  they  are  about  2  u  in 

diameter.  Conidia  present  in  small  numbers,  oval,  supported  by 

short  sterigmata.    Ferments  lactose  ;  has  no  action  on  saccharose. 
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Pathogenicity.— It  is  the  cause  of  Schenk's  sporotrichosis,  found  in 
North  America.  According  to  de  Beurmann,  tliis  fungus  is  very 
little  or  non-pathogenic  to  rats  and  mice. 

Sporotrichum  beurmanni  Matruchot  and  Ramond  1905. 

Synonym. — Rhinocladium  beurmanni  Verdun  1913. 
Discovered  by  de  Beurmann  in  France,  and  completely  investi- 

gated by  himself  and  Ramond,  Gougerot,  Dor,  Sicard,  Pinoy,  etc., 
in  that  country  ;  by  Adamson  in 

England  ;  by  Lutz  and  Splendore 
in  South  America;  byCarougeau 
in  Madagascar,  etc. 

Parasitic  Life. — In  the  tissues 

oval,  yeast-like  or  short  bacillary 
forms  are  seen,  3  to  5     in  length 
and  3  to  3     in  breadth,  free  or 

Fig.    417-  — Sporotrichum  beur-    engulfed  by  phagocytes.  Pinoy 
MANNi  Matruchot  and  Ramond.     "  has  described  some  minute  oval 

(After  Gougerot.)  forms  the  shape  and  size  of  piro- 
plasmata  inside  the  macrophages 

In  a  case  of  general  infection  he  has  made  the  important  observa- 
tion that  typical  fructifications  may  be  seen  in  the  blood  capillaries. 

Cultures. — The  best  media  are  Sabouraud's  maltose  agar  and 
glucose  agar.  The  growth  begins  to  appear  between  the  fourth 

and  the  twelfth  day.  Optimum  temperature  22°  C.  The  growth 
may  be  whitish  at  first,  but  soon  becomes  completely  black  or  of  a 
brownish  chocolate-like  colour.  The  surface  is  cerebriform. 

Glucose  gelatine  is  slowly  liquefied.  Mycelial  threads  about  2  ̂  
in  diameter,  rather  straight.  Conidia  oval,  5  to  6  ̂   in  length  and 
3  jLi  in  breadth,  supported  by  short  sterigmata.  In  contrast  to 
Sp.  schenki,  the  conidia  are  extremely  numerous. 

Ferments  saccharose  ;  has  no  action  on  lactose. 

Pathogenicity. — Is  the  cause  of  by  far  the  greatest  number  of 
cases  of  sporotrichosis  in  Europe  (see  Chapter  LXIV.).  Is  very 
pathogenic  to  rats  and  mites. 

Sporotrichum  dori  de  Beurmann  and  Gougerot  1908. 

Found  by  Dor  in  a  case  of  gummatous  sporotrichosis.  In  con- 
trast to  the  typical  Sp.  beurmanni,  the  growth  on  maltose  and 

glucose  agars  is  slower  ;  the  colonies  do  not  coalesce  into  a  large 
mass,  but  remain  separate  and  small,  not  exceeding  x\  millimetres 
in  diameter.  The  colour  is  light  brownish;  never  becomes  black. 

Does  not  grow  on  gelatine.  The  mycelial  filaments  are  very  thin 

(0-5  to  I  [X),  with  short  mycelial  segments,  occasionally  dichotomous. 
The  fungus  is  not  pathogenic,  or  very  slightly  so,  for  rats  and 

mice. 
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Sporotrichuni  gougeroti  Matrucliot  1
910. 

Synonym.— RhinocUdnmi  gougeroli  Verdu
n  1913- 

Differs  from  the  typical  Sp.  heurmanm  only
  in  small  details,  the 

principal  ones  of  which  are  the  black  pigme
ntation  of  the  colonies 

from  the  very  beginning,  and  the  extremel
y  abundant  sporulation. 

Sporotrichum  indicum  Castellani  1908. 

Found  by  Castellani  in  Ceylon.  It  is  doubtful  whe
ther  it  is  a 

separate  species,  or  merely  a  variety  of  Sp. 
 heurmanm.  The 

mvcehal  threads  are  often  somewhat  larger  (2  to  3  wide) 
 ;  conidia 

roundish  (3  to  5  fj)  or  oval  (4  to  5  long  and  3  to  4  //
  in  breadth). 

The  colonies  on  maltose  and  glucose  agars  may  be  of  vario
us  colour— 

white-greyish,  light  brownish,  dark  brownish,  black
. 

Sporotrichum  jeanselmei  Brumpt  and  Langeron  1910. 

Was  isolated  by  Jeanselme  and  P.  ChevaUier  from  a  case  
of 

gummatous  sporotrichosis,  and  was  studied  botanically  by  Brumpt 

and  Langeron .  It  differs  from  Sp .  beurmanni  by  the  mycelial  filaments 

being  thinner.  These  are  septate,  ramified  with  short  lateral  branches 

supporting  clusters  of  spores.  The  spores  are  oval  or  roundish  2-5  to 

Sporotrichum  asteroides  Splendore  igog. 

Synonym. — Rhinocladmm  asteroides  Verdun  1913. 

Discovered  by  Splendore  in  South  America.  Is  characterized 

by  the  presence  in  the  in- 
fected tissues  of  spherical 

bodies,  4  to  12  in  dia- 
meter, from  which  some 

bacillary-like  formations  radi- 
ate. The  fungus  grows  well 

on  maltose  and  glucose  agars, 

Fig.  418. — Sporotrichum  aster- 
oides Splendore  in  the 

Tissues. 

Note  radiate  body. 

Fig.  41  9. — Sporotrichum  Asteroides Splendore. 

I,  Young  culture  ;  2,  old  culture. 

(From  photographs  by  Dr.  Splendore.) 
53 
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the  colonies  being  first  white  and  later  black.  Pathogenic to  man,  rats  and  mice.  ^ 

Sporotrichum  lesnei  Vuillemin  1910. 

Synonym. — Rhinocladium  lesnei  Vuillemin  1910. 
Differs  from  all  the  other  species  of  Sporotrichum  by  the  elonjiated 

shape  and  large  dimensions  of  the  conidia,  which  are  4  to  11  u  in 
length  and  2-5  to  4  ̂   in  breadth.  Old  cultures  are  of  a  dark  sooty nue,  and  black  chlamydospores  may  be  present. 

Genus  Trichosporum  Behrend  1890. 

These  fungi  live  parasitic  on  the  surface  of  the  hairs,  but  do  not 
penetrate  mto  their  interior  ;  during  their  parasitic  life  they  vege- 

FiG.  420. — Trichosporum. 

(After  Vuillemin.) 
Fig.  421. — Transverse  Section 

THROUGH  A  PlEDRA  NoDULE. 

tate  in  the  shape  of  large  oval  or  roundish  elements,  embedded 
in  an  amorphous  substance.  Saprophytically  (cultures)  they 
vegetate,  forming  mycehal  threads  and  spores. 

Trichosporum  giganteum  Behrend  1890. 

This  is  the  cause  of  fiedra  of  Columbia  ;  develops  on  the  surface 

of  the  hair  in  the  shape  of  large  polyhedric  cells  12  to  15  fi,  in 
diameter.  Masses  of  the  fungus  form  hard  nodules  along  the  hair. 
The  fungus  is  easily  grown  on  various  media.  In  cultures  the 
mycelial  threads  are  septated,  cylindrical,  between  i  and  4  ̂   wide 
The  spores  are  of  various  dimensions,  between  2  and  12  fj,.  The 
colour  of  the  colonies  is  light  brownish.  Horta  describes  in  the 

nodules  of  a  variety  of  piedra  certain  large  cyst-like  bodies  con- 
taining generally  eight  fusiform  bodies.  When  the  membrane  burst, 

these  bodies  escape,  being  provided  with  one  flagellum  at  each  end. 
Pinoy  is  inclined  to  consider  these  formations  to  be  asci  containing 
ciliated  ascospores. 
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Trichosporum  beigeli  Rabenh
orst  1867. 

TQOO  Trichosporum  beigelii  Vuillemm  1901.  nnrlnsities 

This  fungus  has  been  found  in  Europe  
several  tV^^^s  m  nodosities 

of  l^e  hairf  of  the  moustache.  It  ̂ ves  parasitically^^^^^^^^ 

of  ovoid  or  polyhedral  elements  massed  
together  on  the  s^^^^^e  01 

?he  hak  These  ovoid  or  polyhedral  
elements  are  much  smaller 

Mn  those  of  the  preceding  species,  
their  maximum  dia^^eter 

varying  between  3  and  4  It  is  easily  ̂ ^1*^7^^^,°,",,''' iS^^ 

media.^  In  cultures  mycehal  threads  
are  found,  septate,  slender 

(1-57  to  2  ̂) .    In  old  cultures  chlamydospores  
can  be  seen. 

Trichosporum  ovoides  Behrend  1890. 

Found  by  Behrend  in  the  nodosities  
present  on  the  moustache 

of  a  European  patient ;  vegetates  parasitically  on  the  surface
  ot 

the  hair  under  the  form  of  ovoid 

elements ;  3  to  4  /x  long  and  i J  to  2|  ̂ 

wide.    Grows  easily  on  culture  media ; 

on  potatoes  the  colonies  are  white, 

while  the  medium  takes  a  brownish- 
black  colour. 

Trichosporum  ovale  Unna  1896. 

Found  by  Unna  in  the  nodosities 

present  on  the  moustache  of  a  Euro- 

pean patient.  Very  similar  to  T. 
ovoides :  in  cultures,  however,  the 

mycehal  threads  are  often  corkscrew- 
like, and  the  spores  have  thick  walls. 

On  potatoes  the  colonies  are  white- 

yellowish,  and  the  substratum  takes  a 
brownish- black  colour. 

Trichosporum  glycophile  du  Bois  1910, 

Found  by  du  Bois  in  a  nodular 

affection  of  the  pubic  hairs  in  a  dia- 
betic patient.  In  the  nodules  roundish 

elements,  3  to  4  /x,  were  present,  together  with  a  coccus.  The 

fungus  was  easily  cultivated  in  symbiosis  with  the  coccus  on  sugar media. 

Genus  Glenospora  Berk  and  Curtis. 

Polymorphic  fungi.  Mycelium  septated,  little  ramified.  Sporo- 

phores  rather  short,  erected  ;  may  be  absent.  Conidia  do  not  be- 
come detached  from  the  mycelium. 

Fig.    422.  —  Hair  affected 
WITH  Trichosporosis. 

(After  Vuillemin.) 
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Glenospora  graphii  Siebenmann  1889. 

Synonyms— Graphium  penicillioUes  Hallier  1869,  Siemphylium polymorphum  Hallier  1869,  Verlicillium  graphii  Siebenmann  i88q 
Glenospora  graphii  Vuillemin  1912. 

Mycelium  at  first  white,  later  dark  brownish.  The  filaments  are 
septated,  3  to  3  in  breadth,  ramified.  Fertile  hyph^e  are  erected, 
often  dichotomous  or  trichotomous,  with  terminal  conidia,  which 

are  ovoid  with  a  smooth  surface,  and  of  a  greyish-brownish 'colour. It  is  easily  grown  on  the  usual  laboratory  media  ;  gelatine  is  not 
liquefied.  This  fungus  has  been  found  in  cases  of  otomycosis  by 
Hassestein,  Bezold,  Siebenmann,  etc.,  and  in  a  case  of  keratomycosis 
by  Morax  and  Pinoy. 

Genus  Trichothecium  Link  1824. 

Fertile  hyphce  are  erect,  grouped  together,  each  terminating  in 
an  oval,  pear-shaped,  or  globular  conidium.    The  only  species  so far  observed  in  man  is  Trichothecium  roseum . 

Fig.  423. — -PiTYROSPORUM  OVALE 
BiZZOZZERO. 

(After  Sabouraud.) 

Fig.  424. — PiTYROSPORUM  OVALE 
BiZZOZZERO. 

(After  Sabouraud.) 

Trichothecium  roseum  Persoon  1801. 

Synonyms. — Trichoderma  roseum  Persoon  1801,  Sporocephalum 
roseum  Persoon  1801,  Puccinia  rosea  Corda  1837. 

This  species  vegetates  on  decaying  vegetable  matter  ;  the  colour 
is  at  first  white,  then  pinkish.  Each  fertile  hypha  terminates  in  a 

pear-shaped  conidium,  10  to  20  ju  in  length  and  8  to  12    in  breadth. 
This  fungus  has  been  found  in  cases  of  otomycosis  by  Stendener, 

who  did  not  succeed  in  cultivating  it.  Some  authorities  believe 
it  to  be  identical  to  Glenospora  graphii. 

Genus  Pityrosporum  Sabouraud  1S95. 

Oval  or  roundish  cells,  somewhat  yeast-like ;  no  mj^celium ; 
cannot  be  grown  artificially. 

Pityrosporum  ovale  Bizzozzero  1882. 

Synonyms. — Saccharomyces  ovalis  Bizzozzero  1882,  Pityrosporum 
malassezi  Sabouraud  1895.    Usual  term  :  bottle  bacillus  of  Malassez. 

I 



MALASSEZIA 

TMs  organism  wa.  
first  descnbed 

■'r^-r  i^h  SSy
  simplex  capitis  and  pitynas.

s 

^"its  shape  somewhat  resembles  a  b«fdi°g  Y-f  Sviduah 

-/^"iS^^x'o' to'?—  StnaitTorms  ,3  to  5  .) 

are  found.       p.^^^^^^^,^^  cantliei  Castellani  1908. 

SMnonym.-Saccharomyces
  cantliei  Castellani  1908

. 
aynuiijfm.  pUvros'borum  ovale,  but  tne  ceub  aic 
Somewhat  similar  to  jroi^yr^^f  „^^^^„c^y  (c      t6  a\  Probably 

Srclll"ra*jS£?y^  o?  stcXT
o^frrs^l;  tto^ 

with  in  children  in  the  tropi
cs. 

Genus  Malassezia  Ch.  Robin 
 1853. 

Malassezia  (urfur  Ch.  Robin  18
33- 

<!vnnnvms  ̂ Uims1>oron  furfmr  Ch.  Robin  1853
.  Sf  oroirkhum 

fX°^l^'-i!^:m  M.laLia  fur
fur  Baillon  1889,  0^i^«<n  furfur 

are'ruXger  than  othL  ;  the  bread
th  varies  brtween  3  and  4 

^^tsTtervSi
rhaJeC^^^^^

^^^^^ versic      .       ]yiaiassezia  tropica  Castellani  1905. 

Svnonvm  —Micros-boron  tropicum  Castel
lani  1905- 

Snhrlds  geWaUy  tlick  (3  to  5  ̂  .-de)  w.th  nume^^^^^^^^ 

swellings,  constrictions,  and  other  irregularities
      ̂ ^^PJ  ' 

roundish  (4  to  5  h)'  with  a  double  contour  ;  are  ̂f^^.^^^^^^^.^^f  ̂ ^'^ 

clusters.   The  fungus  does  not  grow  on  a
rtificial  media^   It  is  the 

cause  of  tinea  flava  or  pityriasis  flava 
 of  tropical  climates. 

Genus  Cladosporium  Link  1837. 

Conidiophores  of  a  greenish  colour,  with
  roundish  or  oval  spores. 

These  in  hanging-drop  cultures  may  appea
r  as  arranged  m  strings, 

but  cannot  becoriie  dissociated. 

Cladosporium  mansoni  Castellani  1905. 

Synonyms.— Microsporon  mansoni  Castellani
  igos,  Foxia  mansom 

Castellani  IQ08,  Cladosporium  mansoni  Pinoy  1912.
  _ 

The  fungus  is  found  very  abundantly  in  the  le
sions  of  tinea  nigra 

the  mycelial  articles  are  rather  short— 18  to  20     m  le
ngth  and  z\  to 
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Fig.  425.— Malassezia  tropica  Castellani. 
(From  a  fresh  preparation  in  liquor  potassse.    Old  case.) 
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3J  ,  in  breadth  ;  non-ratified.  S— 
IS 

Mi"en.tty  ̂S^e-f  t
Txt  xiT-  ̂«,^ent.y  arranged  in 

clusters.
  

„f  fv.^  nffected 

T.e  fungus  is  easily  ̂ -^^^Z SS^^^&'S^^^^" 
patches  on  maltose  agar.  Af^^/^.^  ̂ °  ̂ s^lly  a  greenish  tinge,  and  may 

gpear,  which  are  black.  ̂ ^^^^^.^^'^^1"  ̂ 'delicate^  pale  greenish  hyph^. 
present  at  the  Pe^^Pl^^^J,/,°i^'  ate  or  more  often  gradually  coalesce  into  a 

,  .    1  Culture, 

(From  a  preparation  stained  witu fuchsin.) 

The  fungus  grows  well,  though  less  abundan
tly,  on  the  other  sugar  agars 

32°  C.  ;  above  35°  C.  and  under  25°  C.  the  growth  i
s  much  slower,  and  may  oe 

nil  under  20°  C. 
This  fungus  is  the  cause  of  tinea  nigra. 

Cladosporium  madagascarienses  Verdun 
 1912. 

Found  by  Fontoynont  in  a  patient  w
ith  some  vilcerated  nodules 

of  the  leg  in  Madagascar.    The  fungus  grow
s  easily  on  Sabouraud  s 
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Uadosponum  herbarium  Persoon  h-i«  a  ^ 

«.e  c,„so  Of  ti.e  black  spots  S'^^r^tl^lZ  im?o°°S£2^Jr ° 
Genus  Hemispora  Vuiileniin  1906 

Hemispora  stellata  Vuillemin  1906 

Fig.  429  — CLA.D03PORIUM  MAN30NI 
Castellani  :  Young  Agar Culture. 

Fig.  430. — Hemispora  stellata Vuillemin. 

(After  Vuillemin.) 

Stellar  or  marguente-Iike  brown  patches.  Cultures  on  the  usual 
laboratory  media  do  not  show  anything  characteristic,  the  growth being  cerebriform  of  a  yellowish-brownish  colour. 

Pathogenicity —May  cause  gummatous  and  purulent  lesions  in 
man,  as  noted  by  Gueguen,  Gougerot,  de  Beurmann,  and  Clair. 

Genus  Enantiothamnus  Pinoy  1911. 

Conidia  have  a  verticillar  disposition,  and  are  situate  at  the 
septa  which  separate  the  mycelial  segments. 
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  Pinoy  ign- 

A  u^r  "Rranlt  in  some  nodules  on  the  g
m- 

This  fungus  was  '^'''^Zt^J,^^^^^  botanically 

teal  region  of      ̂ rab,  and  was  co^^^^^^  were  present,  septate, 

by  Pinoy.    In  the  lesions  myceha^  th^^^^^^  P^^.^^  ̂ ^.^^ 
I  to  3  a  in  breadth.    On

  Sabouraud  s  agar  x 

with'tlfe  central  P-t-n  Y^^^^^ 

S^tSr  ̂LTu^s^pS
^^^^^^^^^^  to  theU

ea-pig. 

Genus  Scopulariopsis  
Bainier. 

■p^^_    431.  _  Enantiothamnus BRAULTI  Pinoy. 

(After  Brault  and  Pinoy.) 

PfG.  432. — Scopulariopsis  bloch
i 

Matruchot. 

(After  Vuillemin.) 

may  represent  uncompletely  d
eveloped  penthecia. 

Scopulariopsis  blochi  Matruchot
  1911. 

S^/nonyms.-Mastigocladium  bl
ochi  Matruchot  ign,  Scopula-

 
riopsis blochi  Vuillemin  1911.  Ivmnhandtis 

Found  by  Bruno  Bloch  in  a  case  of  gummatous  lyn^P^^^^g^Yi^ 

cliSy  v^y  similar  to  an  ordinary  ̂ f^,tT7f  in  breadth) 
cultures  the  mycelial  threads  are  

slender  (0-5  to  i  5     m  breacitn 

colourkss,  septlted,  very  little  ramified..  Comdiophores^^  ̂
 

in  length,  are  tapering,  and  from  
the  pointed  ends  chains  of  conid  

a 

take  orig  n.    Conidia  elongated,  ovoid,  3  to  
4  A*  f  length  and  15  to 

^Tin  breadth.    In  old  cultures  white-creamy  
formations  may  be 

seen,  which  may  possibly  be  undeveloped  
penthecia. 

Scopulariopsis  koningii  Oudemans. 

Synonyms.-Monilia  koningii  Oudemans,  Sc
opulariopsis   rufulus  Bamier. 

S.  koningii  Vuillemin  191 2. 
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befnfd?nS:;rffvSllS:fnSs''Ej"  °'  subcutaneous  gu.n^ata  has 
are  very  similar  t'^twTf'hep^^^^^^^^ 
formations  as  observed  in  old  lltuZoFtblcM^^^^^  wh.te-creamy 

Genus  Acremonium  Link  1809. 

Mycelial  threads  septate,  little  ramified.  Sporophores  taDerine  • 
each  supports  a  terminal  ovoid  or  elongated  colourfess  spore^      ̂  ' 

Acremonium  potronii  Vuillemin  1911. 

ma^trwl^^f^°*'°"  ̂ ""^  ^  ̂^^^  °f  subcutaneous  gum- 

Sa  .   .^t.    a"'  resembling  typhoid  before  the  |um- 
wh  f  '^"^Z  ■  Sabouraud's  agar ;  colonies 
white,  then  pmkish,  and,  later,  orange-yehow.    Serum  is  hquefied 

433-  —  Acremonium 
POTRONII  Vuillemin. 

(After  Vuillemin.) 
Fig.  434. — MoNosPORiuM  apiospermum 

Saccardo. 

(After  Radaeli. 

In  cultures  the  mycelial  filaments  are  septated  ;  numerous  conidio- 
phores  are  present  of  a  pecuhar  elongated  type,  15  to  20  u  in  length. 
Conidia  ovoid  with  a  smooth  surface,  4  to  5  ̂   in  length  and 
2  to  2-2  fj.  in  breadth  ;  of  pinkish  colour.  This  fungus  is  patho- genic to  guinea-pigs. 

Genus  Monosoprium  Bonord  and  Saccardo  1898. 

Mycelial  filaments  septated  ;  conidiophores  not  erected,  and  each 
of  them  supports  a  terminal  oval  spore. 
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Monosporium  apiospermum
  Saccardo  ign- 

Easily  grown,  the  cultures 
 are  whitish  and  covered  

with  duvet ; 

may  become  brownish  when  old.  ,  4  to  5  u 

llycehal  tubes  septated  and  of  various  size  j
ay  reach  4^     5  g 

in  breadth.    Each  conidiophore  ̂ ^P^orts^^^^^^ 

Radaeh  has  made  a  complete  p
athological  and  clmical  mvesti

gai 

of  the  condition. 
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Ouarin  fcLs-Tertian  fcvers-S
ubtertian  fevers-Chrome „a  ana-Quartan  malaria  -  Congenital  malaria- 

?ot5rca7i^:sl"seautriDiagnosis
-Prognosis-Trea«e„t-Proph^ 

laxis— Summary— References. 

Svnonvms  -  Ague    Paludism,   Mar
sh   fever    Remittent  fever 

iTxSent  tever';  CUmatic,  Jungle,  Hill  Mountain  and  C^^^^^^^^ 

fever    French:  Fievre  palustre.   
 Gem^n /  Wechselfieber,  Kaltes- 

fipher  Malaria     /i!fltow ;  Paludismo,  Malaria.  . 

Malaria  used  to  be  known  by  many  local  names  ̂ J^^^ent  c^n^ 

tries,  such  as  Kurunegala  fever  and  Dambul  
fever  m  Ceylon  ,  Roman 

^'xTe  torn '^Takria  '  is  derived  from  the  Itahan  mal  aria,  meaning 

^^Detoition.-Malaria  is  a  term  employed  to  signify  a  group  of 

acute  specific  fevers  caused  by  the  Protozoan  parasites  
P/.sjo^^ 

malarik  P-  vivax,  and  Laverama  malancB  
living  m  the  blood  of 

man  and  disseminated  by  the  agency  of 
 certain  species  of  mos- 

SStoes,  in  which  these  parasites  undergo  pa
rt  of  their  hfe-history. 

^  It  will  be  obvious  from  the  above  definition  that  t
here  are  three 

distinct  types  of  malarial  fever,  the  first  caused  
by  P  malarue,  the 

second  by  P.  vivax,  and  the  third  by  L.  malar^cB.  
It  wiU  be  observed 

that  the  term  '  blood  of  man  '  is  used  in  the  definiti
on.  This  is 

because  at  present  we  are  not  aware  that  the  abov
e-mentioned  para- 

sites are  capable  of  living  in  any  other  vertebrate. 

History— The  history  of  malarial  fever  has  alrea
dy  been  suffa- 

ciently  noted  in  Chapter  I.,  to  which  reference  sho
uld  be  made. 

The  important  questions  which  at  present  require
  further  elucida- 

tion are  : — 

847 
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hy^'ZIn.^'^'^^""  '^^"^  Schiiffner's  dots  and  Maurer's  granules  are  caused 
2.  The  formation  of  antibodies. 
De  Blasi  has  found  antihaemolysins. 

3-  The  form  in  wliich  the  malarial  parasite  lies  dormant  in  the 
human  body  (with  special  reference  to  the  parthenogenesis  of  the 
macrogametocyte).  

6    c  s  ui  me 

.  The  question  of  parthenogenesis  is  still  much  debated.  Recently  Neeb  has 
investigated  it  in  L.  malaric,,  and  has  contrasted  it  with  4e  scluLnt  staEe 
of  the  same  parasite  as  follows  :—  ^^m^onz  stage 

Character. 

Size  .  . 

Shape 

Chromosomes 

Cytoplasm  . . 

Haemozoin  .  . 

Segmenting  Macrogametocyte. 

Almost  fills  the  erythro- 
cyte. 

Oval,  not  quite  centrally situated. 

Large,  coarse,  purplish- 
brown  in  red-violet  basis, 
which  runs  in  a  band-like 
curve  along  periphery. 

Resembles  that  of  a  typical 
macrogametocyte. 

Coarse  yellowish  -  brown 
granules  excentrically 

placed. 

Schizont. 

Fills  about  two-thirds  of 
the  erythrocyte. 

Circular,  and  centrally  situ- ated. 

Small,  fine,  sepaiate,  pur- 
ple, arranged  in  a  circle 

around  the  haemozoin. 

Resembles  that  of  the  chro- 
moses. 

Fine,  dark  brown  or  black 
granules  usualty  concen- 

trated into  one  centrally 
placed  clump. 

Ross  beheves  that  the  ordinary  asexual  forms  persist  in  the  blood  in  small numbers,  and,  undergoing  schizogony,  are  sufficient  to  account  for  the  in- definite persistence  of  the  infection. 

Karrewij  has  found  parthenogenesis  to  occur  in  P.  vivax  at  the  height  of  the febrile  attack. 

4.  Whether  Schaudinn  is  correct  in  beheving  that  the  eggs  of  the 
mosquito  can  become  infected,  and  if  so,  whether  that  infection  is 
capable  of  being  spread  by  the  next  generation  of  mosquitoes. 

With  regard  to  this  point  the  tendency  at  present  is  to  believe  that  Schau- 
dinn's  observations  will  not  be  confirmed. 

5.  Whether  any  mosquito  other  than  the  Anophelin^  carry  the 
parasites. 

So  far,  no  evidence  in  favour  of  this  has  been  brought  forward. 

6.  Whether  there  is  any  animal  other  than  man  in  which  the 
parasites  live  in  nature. 

The  investigations  of  Fermi  and  Lumbau  in  191 2,  already  referred  to  on 
p.  383,  are  steps  in  answering  this  question  negatively,  but  many  more 
observations  in  different  countries  are  necessary  before  a  final  answer  can 
be  given. 
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/Etiologv— Exciting  Causes.— Malarial  f
evers  are  produced  by 

the  paraftes  Plasmodium  malarice  
Laveran 

and  Feletti  i8qo,  and  Lavercima  malanc
e  Grassi  and  Feletti  1890, 

because  they  are  always  found  in  the  b
lood  or  organs  of  persons 

suffering  froL  the  disease,  and  can  be  injec
ted  into  healthy  persons, 

nroducine  in  them  typical  fevers,  the  diff
erent  stages  of  which  coi- 

FesponTfo  ?he  stagefof  the  Ufe-cycle  of  th
e  parasite^  ̂ hese  pax-a- 

sites  can  be  spread  from  human  being  to  human 
 being  by  mosquitoes, 

in  whose  bodies  they  undergo  developmen
t  as  already  described. 

Infected  mosquitoes  can  convey  the  parasite
s  to  healthy  persons, 

Uvine  in  either  non-malarial  or  malarial  chmate
s,  by  their  bites 

producing  attacks  of  fever  typical  for  the  type 
 of  parasite  with  which 

the  mosquito  was  infected.  The  classical  exper
iment  is  the  infection 

of  Sir  Patrick  Hanson's  son  with  tertian  malaria  by  m
eans  of  mfectea 

Anophelines  sent  from  Rome  to  London. 

There  are,  therefore,  three  factors  necessary  for  t
he  production 

of  malarial  fever  :  (i)  the  blood  parasite  ;  (2)  the  mosquito  ;  (3)  man
. 

I  The  Blood  Parasite.— We  have  drawn  attention  to  thr
ee  para- 

sites in  connection  with  malaria,  and  we  believe  these  to  be  the  only 

three  at  present  known  to  cause  the  fevers,  but  it  is  necessary  to  say
 

that  this  view  is  by  no  means  universal.  Some  authorities  b
elieve 

in  a  quotidian  form  of  fever  due  to  a  species  of  Lavemnia,  or  to  two 

separate  species  of  the  same  genus.  These  parasites,  however
,  it 

they  exist  as  distinct  species,  which  we  beUeve  to  be  very  doubtfu  , 

have  not  come  within  our  observation,  and  we  therefore  agree  with 

those  writers  who  only  acloiowledge  the  three  types  mentioned  above. 

The  descriptions  of  the  structure  and  life-histories  of  these  para- 

sites have  been  given  in  Chapter  XVI.,  and  need  not  be  referred  to here. 

The  parasites  are  introduced  into  the  human  body  as  sporozoites, 

which  pass  from  the  salivary  glands  down  the  hypopharyngeal  canal 

of  the  mosquito's  proboscis  into  the  blood  when  a  human  being  is 
bitten  by  an  infected  Anopheline. 

Once  in  the  blood,  three  possibiUties  confront  the  parasites  :• 

they  may  either  be  killed  and  no  infection  result,  or  they  may- 
remain  dormant  in  some  form  in  the  spleen,  and  not  develop  until 

predisposing  causes,  by  lowering  the  vitality,  give  them  opportunity, 

or  they  may  at  once  proceed  to  develop  and  give  rise  to  fever. 

In  this  latter  event,  there  is  usually  an  interval  between  the  period 

of  the  bite  and  the  attack  of  fever,  for  it  is  evident  that  in  order  to 

influence  the  metabolism  of  the  body  so  profotuidly  as  to  produce 
a  rise  of  temperature,  a  certain  amount  of  toxin  must  be  generated. 

This  requires  a  definite  number  of  parasites,  and  hence  the  incuba- 
tion period  may  be  short  if  many  parasites  are  simultaneously 

inoculated  by  the  mosquitoes,  or  long  if  but  few.  As  a  rule  it  may 

be  said  that  some  nine  to  twelve  days  are  required  for  the  develop- 
ment of  a  sufficient  number  of  parasites  to  produce  fever. 

During  the  incubation  period,  however,  there  may  be  slight 
symptoms  of  lassitude,  or  pains  in  various  parts  of  the  body  coming 
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on  at  regii  ar  intervals,  and  often  not  much  regarded  as  thev  m;,v pass  off  quickly.  We  are  inclined  to  consider  these  as  bdn/du^  to parasites  as  yet  not  numerous  enough  to  produce  feveTlnS  we 
think  these  syrnptoms  of  importance 'as  an  attack  of  fl^eV  may  be pievented  by  the  prompt  administration  of  quinine.  ThTs  TuWec? 

Maladr'"^"'      '"''^''^  '^'''''''^  Pathology  S  Lateni 

dZ^!  life-history  of  the  parasite  has  a  definite  relationship  to  the disease,  as  can  be  noted  by  studying  the  diagrams.    The  rise  of 

l^I^^TfZ  T  'k^^^T  ̂ ^fciM  with  thi  sporulation  o  the parasite  and  the  liberation  of  pyrogenetic  toxins,  the  apvretic niterva  with  the  growth  and  maturation  of  the  parasite  in  the  red 
corpuscle.    This  point  has  been  recently  carefully  studied  by  Ross 

Fig.  43  S-— Diagram  of  a  Temperature-Chart  in  Simple  Tertian Malarial  Fever. 

I,  Schizont.  with  commeiicing  sporulation  ;  2,  sporulating  schizont  • 3,  young  trophozoite  ;  4,  5,  trophozoites  ;  6,  schizont. 

and  Thomson  by  their  enumerative  methods,  and  they  find  that there  is  a  distinct  correlation  between  the  number  of  the  asexual 
forms  found  m  the  peripheral  blood  and  the  fever,  and  that  no  fever 
exists  unless  these  forms  exceed  some  hundreds  per  cubic  centimetre 
ot  blood.  These  forms  persist  through  the  apyretic  interval  before 
a  relapse,  but  m  small  numbers,  which  increase  for  some  day^ 
before  the  relapse  takes  place.  The  pigmentation  of  the  cells  arid 
organs  is  due  to  the  hasmozoin  liberated  by  the  disruption  of  the 
infected  red  cell.  The  hberated  spores  attack  new  erythrocytes and  so  the  numbers  of  the  parasites  may  increase,  until  in  certain 
pernicious  cases  it  appears  as  though  the  majority  of  the  red  ceUs 
were  infected  with  parasites,  and.  indeed,  two  or  more  may  be noted  m  one  cell.  Such  a  condition  must,  of  course,  lead  to  death. 

But  this  does  not  by  any  means  always  happen  ;  for  it  is  well 
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that  a  malarial  espe  jUy  a  ̂̂ ^^^^^^^ 
out.  the  attacks  becoming  less  and  less  seve^^^^  mmmiity.  which  no 

This  would  appear  to  be  due  to  acqmi^.^^^^  y^^^^  ̂^^.^^ 

doubt  explams  the  l^^^^  j^^^  repeated  attacks  of  fever,  but 
on  fi'^^t  a^-^;i^al  g^^^'^f  y '^^^^^^^  can  then  live  there, 

'^rt'^fL  vea"  ̂urth^l^  t  would' certainly  explai
n,  in  part, with  care,  for  years    -^^^^i^^;''    ,  -         ^  in  that  region  who  are 

tnTheifhSS  Thus  Plasmodiu
m  malaria!  and  P.  vivax  as  a  rule

 

to  adhere  to  the  waUs  of  the 

capiUaries  of  the  organs  in  which 

the  parasite  sporulates.  Hence 

this  parasite  may  produce  severe 

local  sjnnptoms,  due  to  the  me- 
chanical blockmg  of  capiUaries 

nr  tn  the  more  intense  local 

or  to  Y^f,  "     ■    '     +^whnf  Fig    4^6.  —  Laverania  malaria  in 
action  of  the  toxm,  or  to  both  of  ̂ ^^^  430^^^^^^^^^  blocking  a  Brain 
these  causes,  and  therelore  it  is      capillary  in  the  Cerebral  Type  of 
associated  with  what  are  called      pernicious  Malaria. 

the  pernicious  fevers— that  is  to 

sav  the  fevers  which  produce  severe  effects  on 
 one  or  more  oigans— 

e.g'.,  on  the  brain,  causing  coma  or  paralysis  ;  or  on 
 the  pancreas, 

causing  hsemorrhagic  pancreatitis. 
 . 

At  the  onset,  all  three  types  of  fever  are  apt  t
o  be  irregular 

because  the  parasites  are  of  different  ages,  due 
 to  the  different 

times  of  inoculation,  but  they  settle  down  to  a  regular  type,  p
ossibly 

because  the  amount  of  antitoxin  generated  is  able  t
o  kill  otf  those 

parasites  which  do  not  conform  to  the  age-period  of  the
  majority. 

Sometimes,  however,  two  distinct  broods  may  exist,  p
roducing 

double  fevers,  or  three  distinct  broods,  causing  triple  fevers 

The  malarial  parasite  acts  not  merely  by  destroying  the
  cor- 

puscle in  which  it  lives  and  by  altering  the  metabohsm  of  tli
e 

body  by  the  pyretic  toxin  of  Rosenau  anddiis  collaborators
,  o^t  it 

also  has  a  hemolytic  toxin,  first  described  by  Casagrandi  and  De 

Blasi,  which  destroys  the  red  corpuscles,  thus  throwing  more  work 

on  to  the  liver  and  leading  to  excessive  formation  of  bile,  with,  as 

a  result,  diarrhoea  and  urobiUn  in  the  urine.  If  the  blood-destru
c- 

tion is  excessive,  the  liver  is  unable  to  convert  the  whole  of  the 

hjemoglobin  liberated  into  bile,  with  the  result  that  some  may  be 
left  unaltered,  and  may  produce  ha2moglobinuria. 
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It  appears,  however,  that  an  antitoxin  is  quickly  formed  of  the 
nature  of  an  anti-auto-complement,  which  neutrahzes  this' hemo- lysin, and  It  further  appears,  from  the  experiments  of  Casagrandi  on pigeons  infected  with  HcBmoproteus  [Halteridium)  that  the  anti- 

toxin may  be  a  cause  of  the  natural  disappearance  of  the  parasites 
and  the  cure  of  the  disease.  Of  course  this  antitoxin  is  produced by  the  cells  of  the  body,  and  anything  which  lessens  its  formation 
such  as  starvation,  gives  the  parasite  a  chance  to  grow  and  cause disease  Thus  Casagrandi  found  that  out  of  twenty-one  birds 
infected  m  1904,  ten  were  still  infected  in  1905.  On  semi-starving 

Fig.  437. — Diagram  of  a  Temperature-Chart  in  Double  Tertian Malarial  Fever. 

The  fever  of  the  first  and  third  days  is  due  to  one  brood  of  parasites  and that  of  the  second  day  to  another  brood. 
I,  Schizont  of  first  brood  ;  2,  sporulating  schizont  of  first  brood  ;  3-5,  tro- 

phozoites of  first  brood  ;  6,  schizont  of  first  brood  ;  A,  schizont  of  second 
brood  ;  B,  sporulating  schizont  of  second  brood  ;  C-E,  trophozoites  of  second brood  ;  F,  schizont  of  second  brood. 

two  of  these,  he  produced  relapses,  while  two  others  treated  wdth 

antitoxin  obtained  from  guinea-pigs  inoculated  with  pigeon's  blood 
did  not  relapse. 

It  will  thus  be  seen  that  a  relapse  may  be  due  entirely  to  pre- 
disposing causes  which  lower  the  vitality  of  the  body  and  prevent 

the  production  of  sufficient  quantities  of  the  antitoxin. 

Besides  the  difference  pointed  out  above  as  to  the  place  of  sporula- 
tion,  there  is  also  a  great  difference  in  the  time  occupied  by  the  cycle 

of  schizogony.  Plasmodium  malaricB  requires  seventy-two  hours 
to  complete  its  schizogony,  or,  in  other  words,  it  will  liberate  its 

toxins  and  cause  an  attack  of  fever  in  its  human  victim  every 

seventy-two  hours,  while  in  an  infection  with  only  one  brood  of 



THE  MOSQUITO 

parasites  the  inter«enc^ 

Jnission  is  so  marked  that  ̂ ^.^.^^^^Jf^'^^^and  as  the  attack  of  fever 
one  of  their  types  of  intermit  ent  fever  a  ^^^^^^  two  hours, 

occurred  on  the  fourth  day,  ̂ ^^e  ,  an  ^     3^^h  is  clearly 

it  was  called  a  'quartan  -th-d^^^         ̂   forty-eight 
described  by  Hippocrates  ̂ Jf'"^^^^^^^^  singk  infections  pro- 

hours  to  complete  Its  ̂<^h\^°g°^^y;,^7/''on  the  third  day-and 

duces  fever  every  foijy-eight  ̂ ^^^^-'f.-J^ 

therefore  this  type  of  fever  is  ̂^^^f  ̂^^^'^es  not  appear  to  be  so 

Laverania  malance  on  othei  hand  do^^  requixe'^from  thirty- 
reeular  in  the  time  of  its  schizogony,  ̂ ^^^  ̂ ^^i         typically  pro- 
sifto  forty-eight  l--'^^  f  .^P^o  its  porS^^ 
ducing  a  tertian  fever,  the  effects  c^ue^^^^^^^^^  ̂ ^^^^^^ 
are  much  more  severe  and  protractea  tn  f  ^^^^^^^ 

P.  vivax.     ChnicaUy,  therefore,  thei^  a^e  ̂ ^o    YP  ̂ ^^^^^ 

malarial  fever-a  bemgn  and  a  ̂   f^l"-^  ̂  fever  '  while  the  latter, 

P.  is  general  y  called  t^f,^;^.^^^^  fever,'  or 

caused  by  L.  malance, 
 is  called  subtertian 

maUgnant  tertian.  j^fi^^ri  r.ara  sites  two  others  have 

In  addition  to  these  ̂ ^^^^'^^^^fX^^^f^^^^^  Bcema- 
been  described  by  various  authors  f  j^^'^^'^^^^^     The  former 

mceha  prcecox  and  H.  ̂ mmaculata  by  
Grassi  ̂ ^d  eieui^ 

was  said  to  be  pigmented^  and  he  Mtei^  t^^^^^^  tTe^^eSipletion  of  the 
parasites  require  only  twenty-four  fours  loi  tne       ̂   ̂wenty- 

?ycle  of  schizogony  ;  consequent  
y  they  cause  f^^ 

four  hours,  which  is  therefore  of  the  jatuie  of  ̂    ̂̂ ^^^^  -^^^  these  - 

fever.'    Many  authorities  with  wh^^^^^ 
parasites  to  be  only  stages  i^^^^^^.^^y^fX^,^  broods  of  P.  malaricB,  or 
Quotidian  fever  can  be  produced  

by  ̂ '^le^biooas  oi 

two  of  P.  vivax  or  L.  malarice,  and  
does  not  require  a  special  q 

^"ffire'there  are  only  three  parasite
s  and  three  classes  of  fever 

to  be  ctstod-viz.  :  (i)  Plasmodium  malan.^  Srial^'^er  . 
malarial  fever"  (2)  P.  vivax,  

causmg  tertian  naalanai  lever  
, 

"^  TlraZmallL^  causing  subtertian  -a
^ariad  fever^ 

^^2.  The  Mosquito.-With  regard  to  
Anophehna  we  know  posi 

tively  that  some  can  carry  the  germ  while  otheis  cannot^  carriers  of 

it  appears  quite  evident  that  adex  and  W^^- ^^^.^^^  tTsuspect 

malaria.  Daniels,  as  we  have  alre
ady  stated,  lucli^ed  to  suspect 

the  ̂ din^  as  being  possible  disseminators  of  "^^^l^^^^^/J,  ̂ ^J,^^^ 

but  there  is  no  complete  proof  of  thi
s.  Therefore  we  have  at  present 

only  the  Anophehnse  to  consider. 

The  various  species  of  the  Anophelin^  wh
ich  are  more  or  less  definitely 

known  to  carry  malaria  are  : — 

Anopheles  maculipennis  Meigen  181 8.    Eur
ope  and  North  America. 

Anopheles  bifurcatus  Linnaeus  1758.  Europe. 

Anopheles  pseudopunctipennis  Darling  1910.    i  ar 

Anopheles  tarsimaculata  Darling  1910.  Panama. 

Anopheles  (?)  formosccnsis  Tsuzuki  1902.  l-o
rmos 

Panama, ma. 

Formosa. 
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Cellia  albimana  Wiedemann  1821.    West  Indies  anrl  9n„fT,  a 
Ce  ha  argyrotarsis  Robincau-Desvoidy  i  827  Africa 
Celha  pharoensis  Theobald  1901.    Africa.  ̂ "^S"ca. 
Myzomyia  listoni  Liston  1901.  India 
Myzomyia  funesta  Giles  1900.    West  Africa. 

Myzorhynchus  barbirostris  Van  der  Wulp.  Asia 
Myzorhynchus  sinensis  Wiedemann  1823!  Asia  ' Myzorhynchus  umbrosus  Theobald  1903.    Malay  States. 
Nyssorhynchus  annulipes  Walker  1850.  Australasia Nyssorhynchus  fuliginosus  Giles  1900.    Asia  ■ 
Nv!f^'l'^''1''''  macuhpalpis  Giles  1902.    Africa  and  Asia. Nyssorhynchus  stephensi  Liston  1 90 1.  India 
Nyssorhynchus  theobaldi  Giles  1901.    India  ' 
Nyssorhynchus  willmori  James  1904.  Asia.* 
Pyretophorus  costahs  Loew  1866.    West  Africa 
Pyretophorus  superpictus  Grassi  1900.    Europe,  Africa,  and  Asia Pyretophoius  chaudoyei  Theobald  1903  Africa 
Pj'retophorus  myzoniyifacies  Theobald  1907.  Algiers. 

But  there  are  many  more  which  are  suspected  to  be  cairiers--e  s  Daniels 
Sbald  '  --d%anks  suspecS  MyL^^a  Fu^Z^ 

The  presence  of  Anophelinae,  however,  does  not  indicate  that  there 
must  be  malaria  in  the  locaHty,  an  important  point  to  which Celh  was  the  first  to  call  attention . 

England,  for  example,  though  it  possesses  three  species  of  the 
Anophehnffi— VIZ.,  Anopheles  maculipennis  Mg.,  A.  bifurcatus  L 
and  A.  mgnpes  St.,  of  which  the  two  former  certainly  can  carry 
malaria— IS  practically  free  from  the  disease.  Nuttall,  Cobbett  and btrangeways-Pigg  believe  that  this  condition  has  been  arrived  at 
by  the  reduction  of  the  numbers  of  .the  mosquitoes  bv  drainage On  the  other  hand,  there  is  no  evidence  of  the  existence  of 
malaria  without  some  of  the  Anophelina.  On  the  contrary  there IS  evidence  that  where  there  are  no  Anophelins  there  is  no  malaria 
l^urther,  it  is  highly  probable  that  the  endemic  malaria  of  Mauritius 
and  Keunion  is  due  to  the  introduction  of  Pyretophorus  costalis  Loew 
as  has  been  pointed  out  by  Ross.  There  is  also  the  e\ddence 
that  m  places  where  successful  anti-anophehne  measm-es  have 
been  earned  out,  as  in  Ismailia,  malarial  fever  has  ceased  to  exist. 

In  order  that  there  may  be  plenty  of  these  insects,  there  must  be 
a  certain  degree  of  warmth  ;  for  as  a  rule  they  hibernate  in  the 
winter  of  the  temperate  zone,  coming  out  in  the  spring,  and  in- 

creasing in  numbers,  to  reach  a  maximum  in  the  warm  ds.ys  of 
autumn.  In  the  tropics,  of  course,  the  heat  is  present  all  the  year 
round.  Heat  alone,  however,  will  not  suffice  for  the  mosquito,  for 
there  must  be  water  for  the  development  of  the  larvae  and  pupse. 
Hence,  in  the  dry  season  in  the  tropics,  there  may  be  few  mosquitoes 
visible,  while  their  numbers  will  increase  remarkably  after  the  rains. 



THE  MOSQUITO 

■X    o  onri  thpir  larvae  sestivate,  and 

In  the  dry  season  the
  mosquitoes  and  t

heir  larv 

wait  for  more  suitable  conditions^  considered,  and  that  is  the 
There  is,  however,  a  thud  ̂ ^^^o  /°  ̂̂ ^^^^  in  the  mosquito.  For 

effect  of  the  tempexature  upon  thc^^p^^^^^^  ̂ ^^^  .^  p  ,,,ax 
ages  it  has  been  noted  that  the  teveis  aue  lo  year— m 

o?cur  in  the  temperate  zorie  -^^e  f/.^^^^^^    1  not  occur 

the  spring-while  the  ̂ °  /^^^[^^^  ̂ ^t  has  been  carefully  studied 
until  the  summer  or  autumn.  ^  ̂̂ ^J  P^V^^^^^  ̂   the  result  of  their 

by  Grassi.  Jancso,  HoUander,  and  othei^^^^^^^  ̂ ^^^^  ̂ p^^ 
experiments  tends  to  ̂ ^ow  t  at  temperat^^^^^^  the  mosquito 

the  ooldnete  before  It  pierces  ti.e  wall^^  temperature 
and  becomes  encysted.  ̂   development  of  the  oocyst  wi 
is  below  15°  to  i6  C.,  no  furthe^  aev    P  ^  ̂ ^^^^^^  ̂ ill 
take  place  m  any  form  of  P^'^^^-^.'^'^.n^/othe^^  two,  while  P.  vivax 

temperate  zone,  ""P'-",*  , 3'"™  possibly,  this  is  also  tl« 

^S°of"ty  cTr -Xin  
thelo'w  co.Ly  of  the  t,-op,cs, 

L^a.Sw"ttt*r  »^
p  :°ae  iange^ot  te^- 

"^it^hese  are  not  the  only  factors  c-ermng^^^^^^ 
and  malaria,  for  Schaudinn  showed        *';"°Xr°sef  the  ques- 

infected  by  the  malarial  parasites,        thi
s  at  once  raises  t  q^^^^ 

tion  whether  they  cannot  be  carr.ed  "  Y/f^>™id  explain  some 

:nr:a1.l  oT  nSia!  ̂ t  ̂
 Yar  Sc?.iSinl;'s  wor.  

haf  not  been 

~Se'r  pomt  of  -Pof-e  ,s  the  fac.  Ura^w.™^ 

sriri'breSS-li'^fff:^ 

arisen  from  the  soil  and  invaded  
the  bodies  of  the  coolie  mdeeQ 

after  the  description  of  the  hfe-h
istory  of  the  malarial  paiasite 

•   a  rSdv  given    h  s  would  be  a  redu
ctio  ad  absurdm^-hut  meiely 

ItlLTxposure  to  the  sun  or  the  har
der  work  ̂ 0^^-^ 

vitality  of  these  coolies,  and  has  give
n  the  germs  aheady  m  then 

system  a  chance  to  develop.  •  .^i      i^inP-nf  new 

It  has  also  long  bfe'en  thought  that  the  
mechanical  opening  ot  new 
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When  an  attack  of  malarial  fever  occurs  in  a  person  living  in  a 

^Ma  nl^l'  tZl  Zl  t-Phf  n.,  it  is  the  r'esuirofTff  
c  L found  P^^"^^  "^^'^"^  ̂ ^^^^^  mosquitoes  are  to  be 

Soes  Sain  of^f ^onclnde^  that,  as  far  as  our  present  knowledge goes,  certam  of  the  Anophehnae  are  the  only  carriers  of  malaria  anrl 
upon  this  pubHc  prophylaxis  must  be  based  '  ̂ 

if  noT  ^^^^         l^a^t  a  month  (Ross) 

ifp  a  =  +1   f-K    ̂ ^-^  '^^^^^^  ̂ ^^h  dormant  periods  of  its 

^^a  H  ̂^^^^"^f  .^^  cold  or  estivation  in  dry  seasons  when It  may  hve  for  a  long  time  in  damp  places 

of  watef^sunnl^P^'  Anophehnae  are  laid  only  in  natural  collections 

strpTmf  HnP  ̂   "^i?  water-plants,  such  as  the  back  eddies  of 

Dlace?  '  Thf  ^^'^'^       especially  good  breeding- 
bnt  rL  J  imagmes,  apparently,  do  not  Usually  travel 

thPV  raTb.  r^"'  ?f  P^^?'  ̂^""^^  '^^y       developed.  Occasionally 

buf  this  is  Z      ""l-  ̂'''^''r'     ? ̂ P^'  ca^ts,  etc. but  this  is  the  exception  and  not  the  rule.    Winds  do  not  appear 
to  carry  them  far,  as  they  generally  take  shelter  from  a  high  Xd 1  he  natural  enemies  of  the  Anophehnae  are  numerous,  including  all 

}J}lt  AMpheline  not  merely  carries  the  germ,  but  because  of  its 
length  of  hfe,  a  single  individual  may  be  capable  of  infecting  several 
fw''xu''^'''S^  '■  ^^st  be  remembered  that  there  is  no  proof that  the  mosquito  is  in  any  way  deleteriously  affected  bv  the malarial  parasite.  ^ 

3-  Man.— The  female  Anopheline  requires  blood  for  the  purpose of  providing  Its  eggs  with  sufficient  nourishment,  and  will  therefore 
bite  any  vertebrate  it  may  come  across  in  order  to  obtain  the  same. 

Ihe  malarial  parasites  have,  so  far,  only  been  found  in  man  and 
hence,  until  they  are  found  in  some  other  vertebrate,  we  are  not 
]ustihed  m  assuming  that  the  Anophelines  can  obtain  them  from 

^^'°P^cs  ^a^ive  population  is  un- 
doubtedly the  great  source  of  the  gametocytes  by  which  the 

infection  of  the  mosquito  is  brought  about,  because  'the  majority of  them  do  not  protect  themselves  against  mosquito-bites.  Of 
the  native  population,  the  children  are  the  greatest  source  of  in- 

fection, because,  as  has  already  been  explained,  the  adults  obtain 
a  partial  immunity.  But  in  considering  the  native  as  a  source  of 
infection,  care  must  be  taken  not  to  forget  the  European,  whose 
blood  is  sometimes  swarming  with  gametocytes. 

Ross  has  pointed  out  that,  in  considering  the  amount  of  malaria  in  a  par- 
ticular locality,  imported  cases  must  be  distinguished  from  indigenous  cases, 



MAN 
 ^^'^ 

and  that  the  latter  sho.M  ̂ ^^M^^^^^^^^^^^ 

z:::^:^"^^^^
^^^      ^^^-^^^^^  ̂   ^^^^^ 

ocality  during  a  given  period 
 depend  upon- 

S:  rurbS?
f  Mtten  t.ese  people  and  beco

me 

'"'r  The  number  of  infected  Anophel
ines  which  live  long  enough  to  tra

nsmit 

"^Srm£of\\^^^^^^^^^  infecte
d  Anophelines  which  get  the  chance 

■°^T.L^rmfrseasytodeterm^^^^^^^^^^^^ number  of  Anophelines  capable      ̂ ^"y^g/^Xut  from  one  or  two  of  the 
be  made  to  follow  Ross,  and  <ie*?,^^f^^^^,J^f^°t^iven  area  with  mosqmto- 
more  important  breedmg-places       enclosing  a  give  ^^^^^  ^ 

netting,  and  counting  daily  the  numbers  of  Anopheiine^^^^  ^^^^^^^^ 

calculation  of  the  areas  of  the  breeding-p^g^,  toget      ̂ ^^^^^  during  that 
hatching  per  diem,  will  give  a  ̂ ^^gh  estimate  ^^^^^^ 

time.    Associated  with  this,  a  census  may  be  taken  o^J^^e      ̂        ̂ ^.^  ^ 

inside  damaged  mosquito-curtains
  very  early  m  the  morn 

method  we  have  used  in  Tropical  Africa  and  ̂ onnd      ̂ ^^^'peVcentage  which 
not  merely  the  number  of  the  Anophe

lines  but  also  tte  P 

are  infected,  though  of  course  the  error  is  likely  to  .^^^-^^  of  the 

proceeds  to  show  mathematically  that  t^^^^^ 
Malaria  really  depends  upon  the  ratio  to  the  Popnlata°^°J  gradually  increases, 
of  carrying  the  parasite;  and  also  reduced  ;  and  proves 
and  how  it  diminishes,  when  the  Anophelmes  a^^^  ̂   man,  there 

that,  in  order  that  there  may  be  a  '^^f
  notion  of  the  matoia 

need  only  be  a  reduction  m  the  numbers,  and  n
ot  an  exte^^ 

Anophelines,  which  is  what  would  aPf  ar  t
o  have  happenea  in  g 

to  be  the  cause  of  the  disappearance  of 
 malaria  therein. 

Investigation  of  an  Endemic  Regio
n^-ln  investigating  malaria  m 

an  pndpmic  redon  it  is  necessary  to  find  out — 
 . 

I  Trspedfic  diagnosis  of  the  p
arasite  or  parasites  causing  tlie malaria. 

2.  The  population  of  the  area. 

3.  The  average  number  of  infected  persons,  „nmp+o- 

4.  The  average  number  of  infected  per
sons  cairymg  the  gameto 

'^The  s^cSr^f -Anophehn.  in  the  distr
ict,  and  their  breeding- 

grounds. 

6  The  species  which  carry  the  parasite. 

7  The  species  in  which  the  parasite  is 
 found  m  nature. 

8  The  number  of  Anophehnes  in  the  affe
cted  area. 

No  remarks  need  be  offered  with  regard  to  i,  2,  4.  5-  _ 

With  regard  to  8,  the  method  suggested  by 
 Ross  should  be  adopted 

and  as  re|ards  3,  the  quickest  and  the  
best  method  is  to  estimate 

^^Ro?s?uggSts  that  the  tei-m  'endemic  index.' which  was 
 introduced 

by  Stephens  and  Christophers  to  denote  the
  Percentage  of  persons 

carrying  parasites  in  their  blood,  should  be  
extended  to  include  not 

merely  that  factor,  but  also  the  proportion  of  
people  with  spleens 

enlarged  by  malaria. 
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Of  ?p^?asftl Tntr^?''      ̂        ̂"'^^^^^  ̂ ^^^^  be  made  up 

conv?S  :5  if  ."^  °^  ̂̂ ^^'^h  ̂ he  latter  is  the  more unvenient,  and  if  app  led  to  children  under  fifteen  years  of  age  is 

vSSat?d   'child  i^^^  ̂'^'r'"'^  1°^^  the  localitf  i" 

^^^rnr^^^X^
  '''''''  '''^  ̂̂ -^ 

th.n  H      endemic  index  as  defined  by  Ross  is  sure  to  be  higher 

ImTned  InX  cl?  ̂ ""'^1  ^^-^  must  bfex- ammea  m  the  children  whose  spleens  are  not  enlarged  and  the 

mind''L'??oLlTs7o?nfu^^^^  the  statistical  error  irxost  be  borne  in 
recommends  nSbe  ap^d.  "  -«dificatxon  by  Pearson  which  Ross 

Let  iV=total  number  of  children  under  fifteen  years  of  age  in  a  locality 
■«  =  number  exammed  for  spleen-rate.  ^  locauty. ^= number  with  enlarged  spleen. X 
- 1  oo  =  spleen-rate. 

^  %= percentage  of  error, 
ihen  by  the  Poisson-Pearson  formula  the  percentage  error  will  be:- 

0/  _  200     /  J^in-x)     /  "  T  -  I 

r\Z'!r'^^°T''.  C^^sEs.-The  causes  which  predispose  to  the 
disease  may  be  classified  into  :  f  ^ 

1.  Those  which  promote  infection  with  the  parasite 
2.  1  hose  which  promote  the  increase  of  the  parasite  in  man  after Its  moculation. 

WHICH  Promote  Infection  with  the  Parasite  — 
ine  first  of  these  is  residence  in  an  area  which  contains  not  merely 
persons  with  gametocytes  in  their  blood,  but  also  mosquitoes  capable 
of  carrying  the  disease,  associated  with  an  atmospheric  temperature 
suitable  for  the  development  of  the  parasite  in  the  mosquito 

1  he  second  is  any  cause  which  produces  large  numbers  of  mos- 
quitoes capable  of  spreading  the  disease.    This  will  be  not  merely 

a  suitable  air-temperature,  but  also  moisture.     Hence  low-lying marshy  places,  and  the  wet  season,  are  important  predisposing 

The  third  is  occupation,  for  this  may  compel  people  to  live  in 
malarial  countries,  to  reside  in  the  low-lying  marshy  portions  of  the 
same,  to  work  m  rice-fields  covered  with  water,  etc.  Age  is  a  pre- 

disposing factor,  as  mosquitoes  have  more  opportunity  of  biting  a young  child  than  an  adult.    Sex  has  no  influence. 
2.  Those  which  Promote  the  Increase  of  the  Parasite 

AFTER  its  Inoculation.— These  predisposing  causes  are  subdi- 
visible into  :  {a)  racial ;  (b)  personal ;  (c)  meteorological. 

[a)  Racial. — There  is  no  doubt  that  the  native  races  suffer  less 
than  an  immigrant  race  in  a  tropical  country,  where  there  is  always 
malaria  present,  and  this  we  believe  to  be  mainly  due  to  the  acquired 
partial  immunity  of  the  native  race,  as  already  explained. 
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(ft)  Personalia  will  be  obvious  from  the  a^^^^^^^  X^fwhich  w: 

parasite  cannot  produce  the  markedly  deleterim^^^^^^^^  ̂ ^^^^^ 

Lm  malarial  fever  unless  ̂ ^6^^       a  suthae^^^^^^ 

present.    Further,  there  ̂ PPears  to  be  a  tencl^^^^^^^  F  ̂ ^^^ 

?he  body  to  manufacture  protective  subsU^^^^^^^  which  inter- 
growth  of  the  parasite  m  check  Anjthin^'/^^^^^  ^^^^ 

feres  with  the  production  of  these  ̂ heckmg  mateua^^^  ̂ 

the.parasitetogrowandm^^^^^^^^  , 
posmg  cause  of  the  disease  ̂ ^J"  ̂   ̂ ^^^  ̂ eute  disease  ; 
(2)  starvation  or  overfeeding  ,  U)  t^^e  

on^^i  ui 

(4)  the  presence  of  some  chronic  
ailment,  which  may  oiten  d 

^^^S^t-  .  ,        alrpadv  drawn  attention  to  the 

Ld  the  development  of  the  P?"^''^ '^XavSs  upon  mar, 

itXssiL7rr
=  ̂ ^^^^^^^^ 

Suse  of  the  relapses  met  with  so
  frequently  m  the  hot  diy  season

 

°^Tt 'itrse  is  also  true  ;  hence  the  benefit  of  sana
toria  at  high 

altitud^sTthe'ti'opics,  and  also  of  sending  a  fe-r-stricke^^^^^^^^^ 

to  cooler  climates,  provided  the  chan
ge  from  the  hot  to  the  com 

climate  be  not  sudden,  but  gradual  ^^l^da  is  deter- 

Climatology.-The  geographical  distiibutiou  o
f  malai^^^ 

mined  by  a  combination  of  the  conditions  suitable  foi  the 
 p^^^^ 

of  large  numbers  of  mosquitoes  capable  of
  carrymg  the  f  e™,  anxl  o 

those  suitable  for  the  development  of  t
he  P^^'^^^tes  n  the  rnos 

quitoes,  together  with  the  presence  
of  human  bemgs  with  numbers 

of  gametocytes  in  their  blood.  .  ^eT^pnd 

The  virulence  in  one  region  more  than 
 m  ano  her  r^iay  depend 

upon  the  type  of  parasite.  Thus,  Lavera
nia  malan^,  which  is  a 

more  virulent  parasite  than  Plasmodium  malance  or  P.  ̂ ^^^
f ' /^".ng 

very  common  on  the  West  Coast  of
  Africa,  renders  that  area 

■  ̂"oeSlf  sp^el^^^^^  malaria  is  most  prevalent  the  region  of  t
lie 

Equator,  and  diminishes  gradually  north  
and  south  till  the  Aictic 

and  probably  Antarctic  Circles  are  reached.
  The  malarial  area  lies 

between  63°  north  latitude  (mean  summer  isotherm  
of  15  to  id  k.  } 

and  35°  south  latitude.  Its  geography  may  a 
 ter  considerably  m 

the  course  of  years.  Thus  regions  in  England
,  Holland  Fiance 

Germany,  and  Austria-Hungary  are  much  les
s  malarial  than  they 

formerly  were.  On  the  other  hand,  it  has  be
en  Imown  to  attect 

countries  which  at  one  time  were  immune.  Thus 
 Ross  says  tnat 

he  believes  that  Mauritius  was.  infected  in  the  ear
ly  sixties  ot  last 

century  by  the  introduction  of  a  mosquito  capable  
of  spreading  tne 
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wfsrCn^;rn^\%'^°''*.'^^^\'^^^  ^he  world  is  probably  the 

&    
   -  ™

"  ̂^^^ 

Welto  Aus^^^^^  the  north  of 
Ses  Sfr^^fSi  ̂   *M   Northern  Territory,  North  Queensland, 

co^srof'th;Jf^-™  Central  America,  the  West  Indies,  the 

British  r^L^      S''.?^^^'  S°^th  America,  including 

Pamluav3         •       ""^'^  de  Janeiro^ 

south  n/rt  of  cf  ̂w  ̂   P^^^  ̂ -"d  Chih,  but  the 
Sed^Sfit  =  America  IS  less  infected.    Many  places  in  the 

Sient  lonf.r'  "^t^"^^'        ̂ ^"^^^  markedly  infected. 

tfZvosTiol^^^^^
^  whilelreenland 

of  fh^P^n^f     ̂ ^'^^t  Main  and  Norway  are  practically  free,  but  most 
rrpt.  T  i'""™*"'.'' ^^^^^^^  particularly  Russia,  Italy 
trreece,  Turkey,  and  Austria-Hungary  ^ 

fh  J'Ilt''''^  ̂ ^^"^'^  exists  in  the  south  and  west ;  in  Switzerland  in 
f^  ?^  f    r''.''  '      <^ermany  along  the  course  of  the  Rhine, 

?w  ̂     I     ̂?^^^^^ds  watered  by  the  tributaries  of  the  Danube! bweden  has  also  some  endemic  spots. 
Apart  however,  from  mere  geographical  distribution,  it  wiU  be 

Obvious  that  the  necessary  conditions  for  malarial  propagation  are 
best  supphed  in  the  tropics,  especially  near  the  Equator,  where there  is  generaUy  a  considerable  amount  of  atmospheric  moisture and  ram  as  well  as  heat. 

The  wet  season  has  also  a  great  influence,  supplying  the  necessary 
moisture  which  at  other  times  may  be  lacldng.  The  effect  of  alti- tude has  already  been  mentioned. 

Pathology.— In  malaria  the  body  is  invaded  by  protozoal  para- 
sites which  grow  and.  increase  at  the  expense  of  the  red  ceUs  of  the 

blood,  and  m  doing  so,  manufacture  toxins,  of  which  we  loiow  two 
— VIZ.,  a  pyrogenetic  toxin  and  a  haemolysin. 

Red  blood  cells  are  found  in  the  whole  of  the  circulatory  organs 
but  are  generally  contained  in  arteries,  veins,  and  capillaries.  In 
two  places,  however— viz.,  the  spleen  and  bone-marrow— they  come 
intimately  into  relationship  with  the  parenchyma  cells.  Whatever 
lunction  the  spleen  may  in  future  be  fomid  to  possess,  as  regards 
the  malarial  parasites  it  probably  acts  as  a  purifier  to  the  blood 
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.hich  passes  through  i
t.    Perhaps  the  bone-m

arrow  assists  in  such 

^  S  contained  in  ̂ ^^^^^^S^^^^ all  over  the  body,       should  l^e  found  eq^^^^^^  ^.^  ̂^^^ 
what  organ  is  examined^  .In  and  bv  its  toxins,  the  endothelium 
seriously  damage  the  red  ceU  and  by     J  ̂ 

of  the  vessels,  especially  ̂ ^^^^  ̂^^^^^^^^        damage  done  to 

forms  can  be  readily  ̂ ^^f^^'^^^f^:^^^^  affect  the  red  cells, 
Tertian  parasites  on  the  othei  hand  ̂ ^'^J  •         ^he  tropho- 

which  passes  through  It.  dpleteriouslv  on  the  corpuscles, 

fte  ca^Sel  whllet/;;^
ph„.oU^  ar-e  found  attach

ed 

from  thTcorpuscle  ?long  with  th
e  merozoites,  and  wiU  therefore 

 be 

ftem  a  dSnite  Sorron,'  varyin
g  from  a  reddish-brown  to  a 

''\tis1Ztf  wil^':fTours:^^;X*m
e^  with  in  the  peripheral 

blSl  botTfree  Jndinside  mononuclear  ̂ •^^-y^^-'l^'ZZ^^. 
frnm  the  mrasite  the  haemozom  is  

seized  by  the  mononuclear 

lerocltes  ̂ Macrophages,  and  the  endothelial  
cells  of  capillaries  ; 

therefore  in^cute  ma W  it  will  be  distributed  evenly  through  the 

orean  affected  The  pigment  is  later  
conveyed  from  the  blood- 

veSels  So  the  tissues^'y  the  phagocytes,  and  -/-^^  m  ̂^^^^^^^^ 
nective  tissue  of  the  organ  close  to  the  

bloodvessels.  Eventually  it 

SLappeaS  being  partially  digested  
by  the  phagocytes  and  tissue 

cSls^  and  partiaUy  removed  by  the  lymph.  
This  process  however, 

cannot  continue  without  causing  irritation  
of  the  connective  tissue. 

Not  merely  does  pigment  escape  from  th
e  sporulatmg  parasi  e 

but  also  hemolysin,  which  damages  the  
red  cells,  and  causes  the 

appearance  of  another  pigment,  yellowish  m
  colour,  called  hemo- 

siderin '  This  is  deposited  in  the  parenchyma  cells  of 
 the  oigans-- 

the  liver-and  may  perhaps  damage  them.
  The  presence  of 

this  hemolysin  has  been  confirmed  by  the  re
searches  of  Simpson 

Another  toxin— this  time  pyrogcnous— also
  escapes  from  the 
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sporulating  parasite,  and  may  be  the  cause  of  the  hypersemia  found 

in  the  internal  organs — e.g.,  the  spleen  and  the  liver  in  acute  malaria 
— and  may  also  cause  the  destruction  of  the  parenchyma  cells  of 
those  organs.  After  a  series  of  attacks  the  blood  capillaries  and 

lymph  spaces  in  the  liver  and  spleen  remain  permanently  dilated, 
and  separated  by  only  a  shght  amount  of  damaged  parenchyma 
tissue.  Later,  regeneration  of  the  parenchyma  takes  place,  but 

the  organ  will  remain  permanently '  altered,  even  though  all  pig- 
mentation may  have  disappeared. 

In  the  case  of  the  subtertian  parasite,  serious  local  damage  may 
be  caused  to  the  brain,  the  intestine,  the  pancreas,  or  other  organs 

by  the  parasites  massing  in  the  capillaries  and  forming,  with  free 

pigment  and  swollen  endothelial  cells  laden  with  pigment  and 

parasites,  regular  thrombi,  sufficient  to  impede  the  circulation,  and 

thus  to  still  further  damage  the  toxin-poisoned  organ.  Finally,  the 
toxins  are  excreted  by  the  skin  and  by  the  kidney,  and  in  doing  so 

may  damage  the  latter  organ. 
There  are  two  main  conditions,  the  pathology  of  which  must  be 

explained — viz.,  acute  and  chronic  malaria.  In  acute  malaria  there 

are  the  effects  produced  by  each  of  the  three  parasites,  of  which  the 

subtertian  is  liable  to  seriously  damage  important  organs. 
Chronic  malaria  should  also  be  described  according  to  the  three 

types,  but  there  is  at  present  lack  of  material  to  evolve  such  a 

description.  Chronic  malaria  may,  however,  pass  to  an  advanced 

condition  called  'malarial  cachexia, '  which  shows  itself  in  tliree 

ways — as  (i)  a  rare  acute  cachexia  ;  (2)  a,  more  common  chronic 

cachexia  ;  (3)  cachexia  with  amyloidosis. 

In  addition,  there  are  the  pathological  features  of  latent  malaria 

and  the  relapses  to  be  discussed. 

Before,  however,  proceeding  to  describe  the  actual  morbid 

anatomy  of  these  conditions,  a  few  words  must  be  said  upon  what 

we  know  of  the  chemical  pathology  of  the  disease  and  on  the  blood 

changes  which  take  place. 

Chemical  Pathology.— The  pyretogenous  toxin  has  akeady  been 

mentioned  among  the  poisons  of  animal  origin,  and,  though  long 

suspected  of  being  present,  its  actual  occurrence  was  first  
proved 

by  Rosenau  and  his  collaborators.  Probably  it  is  the  poison  wh
ich 

acts  deleteriously  upon  the  tissues  of  the  organs  and  cau
ses  meta- 

bohc  changes,  but  this  is  only  a  matter  of  conjecture.  _ 

We  know  that  the  heat  output  in  the  cold  stage  of  the  att
ack  is 

markedly  diminished— a  condition  met  with  in  many  fevei^
— but 

the  chemistry  of  the  metabolic  changes  is  but  little  loio
wn.  During 

the  attack  the  urine  is  at  first  increased  in  quantity,  which  
is  thought 

to  be  clue  to  the  rise  of  blood-pressm-e  internally,  owin
g  to  the 

contraction  of  the  cutaneous  vessels  during  the  col
d  stage.  ISot- 

withstanding  this  increase  in  quantity,  the  specific  gr
avity  is  raisea, 

because  of  the  increased  metabolism  caused  by  th
e  toxins,  as  is 

shown  by  the  large  increase  in  solids.  The  colou
r  is  dark  and  ti  e 

acidity  of  the  urine  is  increased,  as  in  most  
fevers.    Nitrogen  is 
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excreted  in  excess,  which  is  largely  due  to  the  increase  of  urea. 
Chlorides,  sulphates,  and  bases,  especially  potassium,  are  all  in- 

creased in  quantity.  Phosphates,  however,  are  diminished  during 
the  actual  attack,  but  increased  as  it  is  passing  off,  and  are  con- 

siderably increased  in  the  intermission.  Phosphoric  acid  is  there- 
fore retained  in  the  body  during  the  attack. 

As  would  be  expected,  iron  is  excreted  in  increased  quantity, 
probably  due  to  haemozoin  and  hjemosiderin,  but  this  increase  does 
not  really  appsar  until  after  the  actual  attack  is  over,  and  then 
continues  for  some  days. 

As  before  remarked,  the  urine  may  contain  a  considerable  quantity 
of  urobilin,  and  the  indigo-blue  may  be  also  increased. 

Schlesinger's  test  for  urobilin  in  tlie  urine  is  perlormed  by  adding  to  the unfiltered  urine  an  equal  quantity  of  a  solution  of  10  parts  of  zinc  acetate 
in  absolute  alcohol,  shaking  the  mixture,  and  adding  a  few  drops  of  a  solution of  lugol,  stirring  and  filtering,  when  a  fluorescence  will  appear,  varyinc  in 
intensity  according  to  the  quantity  of  urobilin  present.  ° 

The  diazo-reaction  is  said  to  be  obtainable  in  about  5-5  per  cent, of  cases.  Serum-albumin  may  be  present  after  severe  attacks  and 
proteose  has  been  reported,  as  well  as  nucleo-proteid. 
When  the  intermission  comes,  the  urine  duninishes  in  quantity 

but  nitrogen  is  stiU  excreted  at  a  higher  rate  than  it  should  be 
though  less  than  during  the  attack. 

Chlorides   are  diminished,    phosphates   increased ;  sulphates 
though  stiU  higher  than  normal,  are  less  than  during  the  attack' while  the  excretion  of  the  bases  is  diminished.    The  excretion  of 
iron  IS  marked,  and  the  toxicity  of  the  urine  is  said  to  be  considerable 
Uunng  convalescence  the  most  marked  features  are  the  polyuria" with  low  specific  gravity,  which  in  subtertian  fevers  may  be  so 

marked  as  to  alai-m  the  patient,  while  in  quartan  and  tertian  it niay  be  so  shght  as  to  escape  attention.  There  is  also  increase  of chlorides  and  potassium  salts  excreted. 

Urriola  states  that  if  the  urine  in  malarial  cases  is  centrifuged  four  tvDes  of pigment  granules  may  be  found  :  (i)  very  fine  granule^  ririar^e/^r^inn^l^f 
m  groups;  (3)  large  masses  ;  (4)  grinulel  in  lelcocy  s It  IS,  however,  difficult  to  exclude  extraneous  matters. 

in  thp?./"^!-*^^  ""^'^  noticeable  feature  is  the  increase 
Wnn  1  fT^  T  ̂.^^  ̂ "^^  both  of  which  are  related  to  the 
blood-destruction^    Ross  and  Thomson  have  shown  that  the  quan! 
w  t^h  the  nrn  /'''^'^'^lf'^T°^"^"^  ̂ ^^^^  ̂   "^^^^ed  correlationsh  p with  the  occurrence  of  the  fever  being  increased  during  the  attack 
odinr  7T  ̂^/."^^l^^^l  patient  is  well  kiaown  to  have  a  pecul  ar odoui,  and  con  tarns  substances  very  toxic  to  rabbits  ̂  

ihe  above  chemical  features  point  to  the  fact  that  the  toxins  of malaria  are  excreted  from  the  body  by  the  sweat  and  the  urine  and that  durmg  the  fever  there  is  very  active  nitrogenous  Dotassh^ 
chbride,  and  sulphate  metabolism  

"genous,  potassic, 

thefacVtw'trp?.r*I;''  ̂ ^^''^^  obvious  from fact  that  die  Plasmodta  cause  marked  shivering  and  a  sensation 
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hZted  t  th^^^^^^^^  °"      '^^^^^^^  pathology  are w  5  *     ̂   ''t*t'''''  pigments,  h^emozoin,  and  hemosiderin 

^lo?S       .?-~^f  ̂ °f°^^  pigment  formed  frZ  haemo: globm  by  the  malarial  parasites  while  living  in  the  ervthrocXs 

and  removSfrn^.  fV.  n  ̂   by  phagocytes,  as  already  described, 

It  can  be  seen  S  th.  Ih?    '''f  connective  tissue, 
 in  which iL  can  De  seen  m  the  liver  and  spleen.  It  is  soluble  in  alkaHc but  not  m  water  alcohol,  chloroform,  ether,  or  aci^   It  conta  ns 

tT'ReH      l'^'  conipound,  which  wiH  nofg^e the  Berlm-blue  reaction.  Eventually  it  disappears  from  the  Sn 
nective-tissue  cells,  but  whether  it  is  eliminat^edTorn  X  bodHr used  m  some  altered  form  we  do  not  know.  As  it  is  formed  bv malarial  parasites  it  is  pecuHar  to  the  diseases  caused  bT  hem Brown  considers  that  it  is  formed  by  the  action  of  a  proioW enzyme  from  the  parasite  acting  upon  the  hcemoglofin  of  the 
erythrocyte,  and  that  therefore  it  is  formed  from^  hSmat  n  a conclusion  also  arrived  at  by  Carbone  and  V.  Ascoli 
H^MOsiDERiN.-This  is  the  yellow  pigment  found  in  the  form  of 

yellow  granules  m  the  parenchyma  cells  of  the  liver,  spleen,  kidney 
rvtptTfr"^'  endothelium  of  capillaries,  and  occasionally  in  leuco- '  ^7  great  destruction  of  blood  cells.    In  malaria  it  is 
undoubtedly  due  to  the  action  of  hemolysins  destroying  the  red ceUs.    It  contains  iron  m  the  form  of  an  inorganic  compound  and 
f^^i  It  is  insoluble  in  alkali  and acids,  but  IS  soluble  m  alcohol. 

The  Blood.— The  parasites  Hve  in  the  blood,  in  which  they  produce changes  by  their  own  action  and  by  that  of  their  toxins. 
The  ma  anal  parasites,  being  true  blood  parasites  and  Hving  in 

the  red  cells  form  the  most  important  feature  of  the  pathology  of the  blood,  but  their  structure  and  hfe-history  having  ah-eady  been 
described  m  the  chapter  on  Protozoa  (p.  378),  it  only  remains  to estimate  their  numbers. 

Ross  estimates  that  a  medium-sized  person  of  68  kilogrammes 
(150  pounds)  body  weight  possesses  25,000,000,000,000  erythrocytes. 
In  a  severe  infection  he  estimated  the  parasites  as  numbering  12  per 
cent,  ot  the  corpuscles— z.e.,  3-000,000,000,000— and,  further,  he 
considers  that  if  they  faU  below  i  to  100,000  corpuscles— t.e. 
250,000,000— they  will  cause  but  Httle  disease.    Certainly,  large 
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Film  showing Fig    438. — Blood  - 

SCHIZONT  OF  PLASMODIUM
  MALARIA. 

(Fromamicropliotographby  J
.  J.  Bell.) 

raUed  '  latent  malaria  '  a
nd  _ 

can  be  easily  conv
erted  mto 

active  malaria  by  
any  cause 

which  depresses  t
he  vitality 

of  the  body. 

Erythrocytes.  — 
 In  quar- 

tan malaria  the  corpusc
le  con- 

taining the  parasite  is  a  Mt 
 e 

smaller  than  a  no
rmal  coi- 

puscle,  and.  if  anyth
mg  more 

darkly  coloured.    
In  tertian 

malaiia  it  is  swoUen  a
nd  more 

lielitly  coloured,  and 
 on  treat- 

ment with  Leishman's  s
tam 

exhibits   fine    red  g
ranules 

(SchtifEner's  dots),  whic
h  are 

to  be  looked  upon  as  a  s
ign 

of  degeneration  of 
 the  cor- 

puscle.   In  subtertian  malaria 

the  corpuscles  when  ̂ tamed  ^^^^ 
 

^^^^^ 

in  the  same  way  may  e^^ibi  Maum  s  ̂o^^  ̂̂ J^J^nlpiehn's  bluish 

as  large,  in-egular  red  formations,  and  also  misn  ^.g^-^.^^ce 

of  which  is  uncertain. 

The  red  cells  may  be- 

come transformed  into 

brassy  bodies,  which  are
 

shrunken   red  corpus-
 

cles which  have  taken 

on  the  colour  of  brass 

These  are  corpuscles 

which  have  undergone 

some  form  of  necrosis, 

probably  due  to  th
e 

hcemolysin,  though  it 

has  been  thought  that 

they  were  infected  c
or- 

puscles in  which  the 

parasite  had  died  as  a 
result  of  the  necrosis. 

Par  tial  decolorization 

of  the  erythrocytes  has 

been  recorded  in  svrb- 
tertian  infections,  and  is 

especially  well  marked 

in  those  containing  crescent  bodies.  B^-gni^tnL'^cld  wiS  the 
subtertian  fever  the  red  corpuscles,  

which  are  mfected  witn 

FiG.    439.— Blood    Film   showing
  Heavy 

Infection  with  Laverania  malari/e.
 

(From  a  microphotograph  by  J.  J.  Bell.) 
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long-continued,  ansmia  will  rS     '  ̂ ""^  " 

anI'';o?Sf^;?S';S^^^^^ severe  cases-  megaloblasts,  with  polvchromaton^^i  f  u 

ac  oJZg  o  Viola     ir^uZTT^'f  ̂ '1^^  ̂  "^^^^  «f  -stacks; 

these  appearances  to  bf  due  to  artefacts         '    ̂""^''"^  '"^'^^^^^ 

Leucocytes.— The  leucocytes  are  at 'first  increased  di^Hna 

^Sl^t'i  f'T^  *°  '  *°  968.  Billet  has  shownlha?  u  lur^el are  made  of  the  leucocytic  count  and  the  temperature  in  simnle 

nTir'rise?'a?d  ̂ ^^^^^^^^  '^-^  '^'^'^  foTJTne'anZer 
leucocytosS  '         ̂ ''^^'^^"^  "^^^^^^^  ̂ ^ere  may  be 
Another  important  matter  is  the  relative  increase  of  +hp  l^,-cr« 

mononuclear  leucocytes,  and  this  is  better  maS  d  during  L eucopenia  of  apyrexia  than  during  the  leucocytosis  of  the  attack 
or  Thompson  finds  that  it  is  usually  low  during  the  r  gor^ febnle  stage,  but  with  the  decrease  of  the  fever^it  may  become  as high  as  90  per  cent,  of  the  total  leucocytes.    This  mLonucTeosS IS  observed  for  a  long  time  after  an  attack  of  feve^e^en  when quimne  therapy  is  persisted  in  continuously 

in/to  v^  examples  of  the  difierential  count  accord- mg  to  vaiious  observers  : — 
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Kind  of  Corpuscles. Da  Costa. Billings. Christophers 
and  Stephens. 

Bastianella.  ̂  

Polymorphonuclears 

Large  mononuclear  and  tran-
 

sitional 

Lymphocytes 
Eosinophiles 

67*00 IS '94 
IS'33 
00-83 

6S'04 
16-90 
16-90 
00-96 

SO-2 

■J  T  '/I 

31  4 

i8-i 

00-4 

39-0 41-0 
19-I 

00-6 

1 

It  must  be  remembered  that -this  relative  increase  m  the  mono- 

nuclears has  been  noted  in  other  protozoan  mfecti
ons. 

Phagocytosis  is  particularly  seen  in  the  
large  mononuclear  and 

transitional  leucocytes,  and  to  a  less  degree
  m  the  polymorpho- 

nuclear leucocytes  and  very  rarely  in  the  eosmophi
les.  In  these 

cells  clumps  of  pigment  and  the  residue  left 
 after  segmentation  of 

a  schizont  are  not  uncommonly  seen.  If,  how
ever,  somethmg 

abnormal  takes  place  in  the  red  corpuscle,  a  phagocyt
e  may  engulf 

it  and  its  parasite,  or  only  the  parasites  if  they  hav
e  escaped  from 

the  red  cell,  or  only  the  debris  of  the  red  cell. 

VacuoUzation  and  diminution  of  the  stainmg  power  of  leuco
cytes 

are  to  be  seen.  Myelocytes  are  said  by  Da  Costa  to  be  f
ound  m  sub- 

tertian  infection  up  to  0-51  per  cent.  Eosmophiles  dimmish
  during 

the  paroxysm,  and  increase  durmg  the  apyrexia. 

HEMOGLOBIN.— This  is,  of  course,  reduced,  but  the  colour  index
 

may  vary  sometimes,  being  less  than  normal.  Ross  a
nd  Thomson 

and  that  it  faUs  markedly  with  an  attack  of  fever,  but  rises  rapidly 

during  convalescence.  .  t,  j 

The  Specific  Gravity  of  the"|Blood.— Diminution  of  the  den- 

sity of  the  blood  begins  at  the  onset  of  the  attack,'  and  becomes  more 

marked  as  it  proceeds,  and  may  amount  to  a  diminution  of  6-2 

degrees.  This  fall  is  probably  due  to  destruction  of  red  cells  and 

the  breaking  up  of  large  parasites,  which  more  than  balances  any 

loss  of  hquid  by  vomiting,  diarrhoea,  sweating,  and  polyuria. 

The  diminution  is  most  marked  in  full-blooded  persons,  in  primary 

affections,  and  first  attacks,  less  m  later  attacks,  and  least  in  chronic 

malaria.    The  density  recovers  after  treatment  by  quinme. 

Chronic  Malaria.— In  chronic  malaria  there  is  a  leucopenia  and 

a  marked  decrease  in  the  numbers  of  the  red  cells,  which  is  but  little 

affected  by  febrile  attacks. 

Post-malarial  An.«;mia. — Bignami  points  out  that  there  are  cases 

in  which,  in  spite  of  the  cessation  of  the  malarial  fever,  the  anemia 

tends  to  progress,  and  these  he  calls  post-malarial  anaemias.  They 
are  generally  induced  by  age,  mahiutrition,  overwork,  pregnancy, 

nursing,  etc.,  and  are  not  due  merely  to  the  malarial  infection. 

Bignami  divides  these  into  four  types,  according  to  the  characters 
of  the  blood. 

First  Type. — ^This  form  of  anaemia  comes  on  after  attacks  of 
ordinary  acute  malaria,  and  is  characterized  by  well  -  marked 

diminution  in  the  erythrocytes,  the  presence  of  nonnoblasts,  diminu- 
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tion  of  the  colour-mdex,  and  leucopenia  associated  with  relative 
mononuclear  increase.    In  this  type  the  prognosis  is  good 

Second  Type.— The  second  type  is  severe,  and  the  prognosis  is exceedingly  bad.    It  is  characterized  by  great  diminution  in  the 
red  cells  presence  of  poildlocytes,  megalocytes,  normoblasts,  and 

f  i^J^^^ts,  with  leucopenia  and  relative  mononuclear  increase 
rhtrd  Type.— This  is  rapidly  fatal,  and  has  similar  characters  to the  second  type,  but  is  without  normoblasts. 
Fourth  Type.— This  type  is  really  grave  chronic  anaemia,  resem- 

bling the  hrst  type,  but  being  specially  characterized  by  the  paucity 
of  the  normoblasts  and  the  marked  leucopenia. 

Morbid  Anatomy.— The  morbid  anatomy  of  malaria  has  been 
most  carefully  studied  in  recent  years  by  Bignami  in  Italy  and 
Ewmg  m  America.  It  may  be  considered  under  the  followinti 
headings  : — 

A.  Acute  Malaria. 

1.  Lesions  caused  by  Plasmodium  malarice. 
2.  Lesions  caused  by  Plasmodium  vivax. 
3.  Lesions  caused  by  Laverania  malarice. 

B.  Chronic  Malaria. 

I Lesions  caused  by  Plasmodium  vivax ^ 
2.  Lesions  caused  by  Laverania  malarics. 
3.  Malarial  cachexia. 

4.  Latent  malaria. 

A.  Morbid  Anatomy  of  Acute  Malaria— i.  Lesions  Pro- 

duced BY  Plasmodium  malarim.— Plasmodium  malarice  goes 
through  the  entire  process  of  schizogony  in  the  circulatmg  blood, 
and  hence  is  evenly  distributed  all  over  the  body,  and  therefore 
does  not  especially  accumulate  in  any  one  organ.  Marchiafava  and 
Bignami  mention  that  they  have  made  two  autopsies,  one  on  a 
case  of  acute  quartan  malaria,  in  which  the  patient  died  of  nephritis, 
and  the  other  in  a  case  of  the  same  fever,  in  which  the  patient  died 
of  spinal  disease.  All  they  noted  with  regard  to  the  visceral 
lesions  were  :  Spleen  enlarged,  not  softened  nor  very  melanotic  ; 
liver  and  bone-marroiv  not  markedly  melanotic  ;  parasites  in  the 
spleen  and  in  the  blood,  but  not  in  the  brain. 

Colonel  Sir  W.  Leishman  has  mentioned  that  he  has  received 

films  from  the  peripheral  blood  and  spleen  of  a  fatal  case,  in  both  of 
which  the  parasites  were  very  numerous,  but  he  was  not  in  a  position 
to  state  whether  the  patient  died  of  malaria  or  not.  If  P.  malarice 

is  to  produce  severe  sjmiptoms,  it  would  appear  necessary  for  it 
to  exist  in  very  large  numbers. 

2.  Lesions  Produced  by  Plasmodium  vivax. — It  is  raie  for 
death  to  ensue  as  the  result  of  an  infection  with  P.  vivax. 

Still,  this  does  occur  at  times  when  there  is  a  heavy  infection. 
Ewing  has  described  a  case  of  tertian  infection  causing  coma, 
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^^enciated  with  cat
arrhal 

-•'"^wtvr;'»rBy:»  «Wch  latt  was    
   -lagged.  J^^^^ 

Srd's;.ee;%edja.g_^^^^^^^^^
^  of  the  brain  were 

sirand  contained  pigment  
3^.  _  We  have 

;  T  EsioNS  Produced  by  Laveeanw  
^^^^^^  ̂ jj^js 

"i-ir;n7'p?
odrs  r  jts

VLh  give  the  Ch
aracters  of 

the  parasite.  i,„„H«h  tinee,  wliicli  may  be  noted 

muscle  flabby  and  pale  and  ecchym        normal,  anaemic  or  hypers  ^^^^^ 

Sp  d?^:  so  mu^c^  resemble  those  of  cbo\era^  tha^^^^  g^^^  ̂^^^  ̂ g^et  wSS 
is  nrevalent  mistakes  may  arise,  T^tiojjs^',        ̂ ot  infrequently  met  witii 

haemorrhaeic  pancreatitis.  ,     -pi  g  kidneys  are  more  or  less 

X  supfarenal  capsules  may  be  ̂ ^^^  with  punctiform  haemorrhages  in 

normal,  but  sometimes  they  are  '^"{^S'^^f^'^'  I'^^E  The  serous  membranes. 
?he^ei;is  and  cloudy  swelling  m        P^J.^i^^'^^^^^^^  ̂ ^^^^P^;  PfSte 
pleura,  and  peritoneum,  show  as  a  '^"^^  notmng        ^  ^^ic  and  chocolate- 

little  pigmentation.  The  bone-marrow  is  g^n^^^  '\/t  in  the  cerebra  type  of 

brown  in  colour.    The  biain  may  app
ear  normal 

pernicious  malarial  fevers  there  ̂ .^^l^.^^I^^^'tkm  or  pStechiaJ.  Sometimes 
there  may  be  only  cedema  without  .P^g"^f  with  or  without 

there  is  brownish  pigmentation  ̂ ^^^^^f^ /^^^^ 
cedema.    Typically,  however,  there  are^-(^)  ̂ ^^^^^^  e^en  blackish, 
which  may  be  oedematous  and  thiclien

ea  ,  v  ) 
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pigmentation  of  the  cnrtfY  •  or,,i  /  x 

""der  the  cortex  or  7seJLr"f£T  ''T'"''''^''  -  -hite 
similar  to  those  in  the  brain,  wh™  c  retinJ   r^''"^'  '^"''^  '^^'"bits  changes 

Mtcrosroptcal  -E^«m«7«^w;._AfterTa  '?  f^^s  numerous  haemorrhage? blood  of  the  heart,  spleen  bone  ̂nvL        \  Parasites  may  be  found  in  thV 
brain,  intestines.  paLeas,  etc  ^h^  capSes  of  tj^ 

life  areS/^TcrX  ^li^^^S  rm^       '^^^^^^  -en  during rounced  disc,  with  the  chromntiT^  1    .  ,   ""^  shrinks  and  becomes  f 

fully  developed  schizontt  zn^^tyjfcal'lhf '"^'"^  -^^  periphe  P'l'h^ ring  around  the  central  pigment  blocr  "^^rozoites  being  arranged  in  a 
noted  to  have  pigment  Vanules  whiie  J  °  ̂"O'^uclear  leucocytes  will  be 
phagocytosis.  In  films  ffom  the  intenal  nr/^^^^^^^P^^^^cJears  may  show 
and  red  cells  may  be  seen.  ""^^^"^  macrophages  with  parasites 

-^^pV^^i^J-^J^^Z^^^^  --ly  the  capillaries 

f^^'oVSrS.^^^  -  ̂̂^^^^^^^^^^^ 

ggm^VtTdP^^^^^^^  a^nTE™  "^r^^^  -  well  as 
tum^cocruTis^XaS  ̂   ^^^^  tl^e is  a  double  infection.      P^^'^nt,  and  that  a  pneumonia  in  a  malarial  patient 

cei?;fSn^Sen%?thp1gme'^  with  swollen  endothelial 
contammg  parasites  and  leucocytes^th  pSment  ̂ i;^,,^"ed  with  blood  cells spaces  are  swollen,  and  Kiinfer's  cells  Tn^l!  perivascular  lymph- 
compressed  between  the  diSfd  caS laries  and  c^oT'"^"  ̂ ^"^r  celS 
pigment,  and,  in  addition,  isolated  cells  or^r.  i''  hemosiderin  and  bile- 
but  this  is  rarely  extensiv^.  The  por  S  cLlTsT.^^  ̂ f'.'^f^  "^crosed. 
containing  parasites  in  all  stages  of  deveSent     ̂ "^^^^^^^d  with  red  cells, 

an?cJSceftr^Sirpfgm:?ti?p*^^^^  be  filled  with  schizonts 
kidneys  show  pigmentaS  L  tL  waliVof  fr°'^*n        macrophages.  The 
well  as  those  l^i^g  between  tL  tub'S  •  bu^LTa^sitl^'' 
though  common  in  the  latter  situation  '  Sa^orvts         ""f  ̂   former, tainmg  pigment,  red  cells,  and  paras  tes    TheTlis^^,Ar^  f  °*  uncommon  con- 
and  are  thrown  off  into  the  cansnlp  li^r,  "^^^  cells  of  the  glomeruli  degenerate 
cells  of  the  convoluted  tubules  SegeneSte^  Tnd  ̂'^^^^^i^^'        the  epithel  ai 

The  suprarenal  capsule  shows  frreSar el  nf        °?  lumen, 
erythrocytes,  many  of  which  contain  parasites  JhT''''^^'  dilatation  full  of 
be  present.  uiiiain  parasites,  while  macrophages  may  also 

pa22teT"Vt%l*'^at^^^^^^  ^  ^^^^  staining brownish-red  in  the  long  boles     0?tei  it  ̂  -f^^^  bones,  and 
sporulating  parasites  and.  in  particular  cresciV^^"^  ^^d  contains 
thought  to  start  their  life  here  '  "^scents  (gametocytes),  wliich  are 

ca|Sef  oVr  ̂ iTucSa^rnd^^il^^^^^^^^^  ̂ -^ibed  above,  the schizogony,  and  leucocytes  with  pigment  malses  ̂ r^f'V^r^\  °f 
necrotic,  but  the  submucosa  and  dlep™  lave^s  esr^'^.  epithehal  cells  are vessels  contain  nearly  normal  cells  ̂   '""J^^y-  ̂ "d  their  blood- 
The  brain  in  pernicious  cerebral  fevers  has  its  r^,r,jlin.;»o  fin  ̂  

latmg  parasites  and  mononuclear  marrnr,h.li!  capillaries  filled  mth  sporu- 

sites,  while  the  arterioles  anr^TuS  are ?reef  a S^'S         degenerated  ̂ .ara- Sometimes  no  parasites  are  to  be  s^f.r,  ,     only  contain  young  forms, 

cells,  which  ma"^  brswonel  and  fattv  or  mTv^be^^r'".*  ̂   endothelial nd  may  have  parasitic  inclusions.    tL  Serve  LSs  mav  be  vessel. 

may  be  ̂rolys^^^e.^^SS^^  ^^ro^lZf.^'^S^^^^^^^ 
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A.     i  ̂ 

chfonifmalana  fall  Vn-c^^'^^^Zll^^^       -^-^^  Ppft 

srrr  pe^
Yo^^^^^^^

^^^  --^^ 

-t^'t..  TO  Pl- 
ease of  this  infection  is  that  fl^^^  ̂^^f.^  from  endocarditis  about 

from  the  disease  for  about  a  year,  ai^d  die  ^^^^^^^^^  ̂  
three  months  after  the  last  attack.             .   endothelial  ceUs  about 

d^rl  and  contained  parasite^^^^^^^^  be  seen, 
the  Malpighian  bodies.    Some  haem^^^  ̂ ^^^     ̂ ^^^  microscopi- 

The  liver  showed  no  gross  signs  m^^^^^  ^  the 

cally,  pigment  ̂ ^^'^^t  fn  aTew  endothelial  ceUs  throughout  the 

portal  canals  and  shghtly  m  a       enaoi  marroW  was 

of  pigment  deposited  therein.    ̂ ^^^^3  ̂*7^^^^^ 
od  perisplenitis.  On  section  it  generally  app^^^^^^  ^^Kf"^^ 

°pon  the  amount  of  P/g^f  J/^^^'^e  enSged  and  non-pigmented.  Micro- foUicles  stand  out  clearly,  as  they  are  enlarge  ^^^^^^  ̂ ^l^^'l'r^''^^^ 

'Sit.£.ZTai.l^^^^
itrS^^^^  oi  the  arteri

oles  o.  septa,  .otl, 
of  which  are  thickened.

  ,     If  pigment  is  present,  it  will 

The  liver  is  larger  and  harder  than  visual.  ii  p  |  ̂^^i,  ̂ iU,  therefore, 

usually  be  gathered  around  the  Pe"P\^7°J*^'  perivascular,  and  finally  dis- 

stanTout  flearly.    Later       Pigment  S^^a^^  dilated,  and 
appears.  The  capillaries  or  lY'^P^-^P^'^^^^'^the  other  hand,  proliferation  of 

the  liver  cells  atropWed  by  pressure^  On  the  ot  ̂ ^^^  Atrophy 
thehepaticcells  and  repair  of  ttie  darna  em^^^^^  ̂ ^^^  thrombosis  of  the 
of  the  liver  is  not  usual,  but  may  occur  i         ̂   ̂ 

portal  vein,  and  is  then  associated  with  necrosis.  j^^e  in  the  small 

P  The  bone-marrow  is  usually  P/S^^J^^f  except,  perhaps,  in  the  very 

S  -Srcorr°.?drS  'l
:fI,lVA  the  L  by  vascma

r  tissue. 

after  a  few  attacks  of  fevei,  and  there  s 

sequela  to  chronic  malaria.   
 The  anemia  i 

fluid  about  the  ankles  and  in  the  a^^^^^^^  is 
enormously  enlarged,  as  is  also  the  nv^i  ^  ^^^^^ 

yellow,  sclerotic,  or  gelatinous
.     Farasixes  may 

may  be  absent. 



§72 MALARIA 

foundT.  he  Xv  a^^^^^^^  T  "^^^^  amyloid  changes  are 

more  rarely  4?h!l^^^^^^  Xn?es  '  7^"'rf- "^P^^^^*^^'  ̂ ^^'"^^ed 

with  someLes  sin^J^^Lt^^ronh^iS^  ̂ P^^^^' 

can  exiShe^pLtn  oWst:^^^^  ̂ "^^  '^^'^^^^^^'^ cachexia .  These  parasites  r p n  f  ̂  ''^^  ̂  ̂^^^  malarial 

organ,  and  in  the  ?a  e  of  1  ZF  ̂^"■'''if'  }^''^'  ̂ ^^^'^^^^^  that 

appear  that  tl  ev  are  lesttinTnT''  ^ut  it  would 

the  action  of  sSe  ant  toSn  .  1  f^^^'""^  ̂ ^^^  circulation  by 

numbers  ̂ ^"'^^'^y^'^^'^^^  increase  to  sucK 

THE  CLINICAL  DESCRIPTION  OF  MALARIAL  FEVERS. 

ACUTE  MALARIA. 

As  there  are  three  parasites— P/asmo^^wm  m«/fln^ 

quarTaTiri:  iT7''"^^^^  
^^r^  chnic;!  eSes- 

SSl  f^le^LtT^^^^^^^^^^^  — 

in  thTctrnfl^?inf"S^''r'^f ^^^^^^  ̂ ^ole  hfe-historv 
a^e  fc^md  ?n  fnf  ̂   1  ^^^'^  tertian  sporulating  forms 

?o  acciS^uk  te  ̂ti"'^""''  '^'^^  '^^^  ̂ P^^^"'  they  do  not  tend 

the  ntW  h    r  f^^"'  P^"°d^^e  special  effects.  On 

ifmos  enfi  r  .1?  ̂^^^^^^f ̂   P^^-a^ite  spomlates  entirely,  or 

IS  esDecLl  rit^t;' V  ̂l'""!^^^^  '  "^^^  particular  organ 

eatures  to^+W  ̂ ^/^^  parasites,  there  will  be  special  cUnical 

been  Illn^Pd  ̂ If "^^''^  ̂ ave  for  many  years been  alluded  to  as  the  perniciousness  of  this  type  of  fever  and  these 

WSX  ir^''";'  ""^.^Pf"^  ̂ P°"  ̂1^^^^-^-  the  parasite prmcipally  localized  m-(i)  the  cerebro-spinal  nervous  system- 

g  tt  CTand^HheT^^^^^^  '~  '  ' 
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THE  QUARTA
N  FEVERS, 

the  same  age,  or  wh
ether  tney 

on  different  days.  ^^^mptplv  one  age  exist  in  the  blood  a 

If  only  parasites  of  approxnnatd^^  .^^^^^^^     ̂   nty- 

typical  quartan  malarial  fevei  ̂ ^^^^^"'^^^.o^oite  takes  to  become 

t^vo  hours  (the  length  of  time  which  a  me^^^_      ̂ ^^^^^  . 

the  fully  developed  
schizont).  J^ucu 

sm/>/^%.'  or  simple  quartan  fever.  different  days,  and 

If  the  parasites  have  been     ̂ ^^^^.^^^^  ̂ iU  develop  fever  on  two 

are  therefore  of  di^ren^^^^^^^^^^^       ̂   on  tlrthird  da/;  such  a  fever 
successive  days  and  be  tree  iron  ̂   quartan  fever. 

would  be  called  '  "ntroduced  on  three  successive 

If,  however,  the  Pf         ̂ '^'^Us  to  say,  may  be  a  quotidian 
days,  the  fever         ̂ e  daily-th^^^^^ 
fever-and  this  could  only  be  recog^^^^^^^^    niicroscopically  ;  such  a 

fZf^'Ule'^^^^^^  
'^ZlA^^^^^  or  triple  

quartan  fever. 

Simple  Quartan  Fe
ver. 

,„eubatlon.-This  has  not  been  ̂ ^^^^^^^^ 

Bignami  calcnlated  the  maxmum  '"'^f  We  are  not  aware  c{ 

"Tex^e^n^^ttr^eSn
rth:  LVuht^»  peno.

  after  the  bite 

°'iiS&Genetal.^^^^^^^^^^^ attack  of  quartan  fever.    Some  few  hours  prevM^^y^^^^  ̂ ^^^ 

may  complain  g'f  ̂-^rHSd  I  eTaSd  during  the  occur- nausea  and  vomiting,    it  trie  diouu  is  schizonts, 

rence  of  these  symptoms,       P^^^.^^^^^^.^^ftes^m^^^^       he  noted, 
and  the  commencmg  formation  ""^J  ̂ay  roughly  be 

In  a  short  time  the  defini  e  attack  beg  ns.    It  m^^y  ̂JJ^^^  . 

divided  into  three  stages  .  (i)  the  
coia  stag  ,  v  ) 

(3)  the  sweating  stage.  ^^^^  ̂ ^^^  either  the 

legs,  arms  or  back.   J^'l^X  r\Zrive  well  marked  and  charac- 

aid«™ 

^i'S ITbe  ;S."nTh?
,!i:ol'i:  =el'rnShis

  stage. 
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priit'^^ar&S"^      "™  '""^  ™'y  young 

th?e™!ge?tte'1ntrlal  tejn*  uncomfortable  of  the 
internal  ofgans  must  be  soSa?'Z,:^  !'''P''"y-  ̂ -n^  '^^ 
there  are  symptoms  of  Srn.e  f^J^^''^'!  clu"ng  the  chill ;  for 

vomiting,  and  at  tTmes  dlLrrh^a  "^^''f  ™™1  disturbance, 
before  the  chill  begtas  var7es  at  fiS%'""P"^^'"'='  "^ch  rises 

b.t  generally  rises^  r^-,:'.^tJSZr:^''^ 

.rregular,  being  preceded  by  a^transieEnTat  on  o  hea? 

cold  and  heat  may  succeed  one  another.    By  degrees  the  sensation 
t°h.  IT'^'I''  T'"  P^*^^^*  becomesLrnTng  hot  and  as  in the  cold  stage  he  desired  to  wrap  himself  up  with  coverings  now 
he  desires  to  throw  these  off.  ̂ he  skin  feels  hot  and  dfy  the pulse  and  respirations  increase,  the  conjunctive  become  Sected Vomiting  and  diarrhoea  may  take  place/and  an  erythematous  rash 

soon  dTcIineT""-  ̂ -^P-^*--  --hes  its'^maximum!  anS This  stage  may  last  about  three  to  four  or  more  hours 

ir.\  A  .•^^^«f!^^/^«^^--Towards  the  end  of  the  hot' stage  the forehead  is  noticed  to  be  damp,  and  presently  the  sweat  begins to  appear  profusely,  and  great  relief  is  felt  by  the  patient  As  the 
sweating  increases  the  temperature  falls  rapidly  and  the  pulse-rate dechnes.  As  the  temperature  approaches  normal  the  patient  may fall  into  a  sleep,  from  which  he  will  wake  feeling  much  better  and 
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+nrp    The  total  dura
tion  of 

t:^^:^^
^^^^^  t.e  patient  fee.  .nite 

during  the^wo  days  of  '^^'^^''^itJ^^^^ 
rhateWhingisnotwe  li  for  hete^^^^^^^     developing  parasites 

and  the  pulse  slow  while      ̂ l^^.^^Xtive  mononuclear  increase 

frtht'e^dSTtwth^^^^^^^  
apyrexial  interval  will 

^ndtn  an  It\aXof  fever,  as  described  ̂ ^^^^^^^^  ̂ ^^^  ̂ ,,.,ed. 

ir  egularities.  -  ^^^lAtVaf  very  exceptionally  last 
Marchiafava  and  Big^aim  state  ha  it  the  temperature 

for  more  than  twenty-four  hours  m^^^     beginning  and  the  other 

shows  two  chief  \^dulf  ons-one  nea^  t      ̂ ^^^^^  .emission 
near  the  end  of  the  attack-separatea  oy  ^^^^ting  stages. 

Children.-Children  m
ay  ̂ ^^^  neittier  c 

Very  ofte
n  'on  the  other  hand,  they 

may  be  so  shght  as 
 noi  lu 

may  be  very  severe.  onartan  rightly  or  wrongly,  is  beheved 

/he  Course  of  J^^e  F«^^JvT?e^rpse  to  go  on  for  months,  and  even, 
to  have  a  great  tendency  to  relapse  to  g  .^^^  ̂ ^^^^^  ̂ pp^^, 

d^o^?  ̂ tTo%
erS  spontaneous  cn,e 

however,  rare.  ^^^^^^  ̂ ^^^^^^  p^^e,. 

In  this  form  there  is  a
n  attack  of  fever  on  t

wo  successive  days, 

and\n"ial  interval  of  ̂^li^-l^^t  severity,  but  often 

Typically  the  two  ̂ -"^^^^s  ̂^^^^^^^^^^  Jhe  other."^  As  already 
this  is  not  so,  for  one  attack  IS  less  se^^^^^^^      parasites,  inoculated  on 
stated  this  may  ̂ J^^^J^^^J'^Zt^J  simplex  may  become 
separate  days.  But  ̂ ^^Ys^J^'i^^^ed  by  the  fact  that  there  may 
quartana  duplex,  and  this     expiame     y  ^^^^^ 

be  a  double  infection,  but  J  brood  may  be  so  few  at  first 

of  parasites,  and  hence  ̂ ^^^^^^^^^^^^  as  are  necessary 

Z:::^::^^
^^^^^  to^hat  produced 

by  the  stronger  infectio
n. 

Triple  Quartan  Fever.
 

rtLr^ay  ™^  in  ̂ ^
X^  <lfflerent  ti.es.  In 



MALARIA 

A  simple  or  a  double  quartan  may  become  a  triple  ouartan  \n 

ie~7teZtt  
^  clouKor:^m^^ 

berome  a  dnnlv  .    1  r'V*  ""^^  '^^""^      quartana  triplex,  and 
S.Tn,-n.  o7    /    ""^  ̂"^"y  ̂   simplex.    This  may  be  due  to  the 

biom'e  P^^f         Sometimes  a  triplex  may 

Rarer  Forms  of  Quartan  Fever. 

Quartan  parasites  are  believed  not  to  cause  continuous  fever 

Sn^h        "T!^  ̂^'l  "^^y  ̂ ^^^^  subcontinuous  or  remittent  ever 

alftes  wh  r  'fh^'V"  P^^^^"^^  ̂ ^^^  "^l^^d  of  parasiterof ail  ages  which,  therefore,  are  continually  sporulating  and  dis- 
turbing the  metabolism,  thereby  producing^lfe  rem^e^nt  ?ype  of 

Mixed  infections  may  occur  with  either  of  the  other  two  parasites 

THE  TERTIAN  FEVERS. 

These  fevers  may  be  classified  into  :— 

1.  Simple  tertian  fever— tertiana  simplex. 
2.  Double  tertian  fever— tertiana  duplex. 
3-  Irregular  subcontinuous  tertian  fevers. 

.nlTi!'^"  ""^'^  '^^^''^y  distributed  of  all  the  malarial  fevers, 
and  the  most  common,  for  reasons  already  given  (p.  855). 

Simple  Tertian  Fever. 

Simple  tertian  fever  is  characterized  by  attacks  recurring  every 
forty-eight  hours,  and  separated  by  an  apyrexial  interval,  which IS  tne  length  of  time  required  by  Plasmodium  vivax  to  pass  from  the merozoite  to  the  fully  developed  schizont. 
The  clinical  description  may  be  divided  into— (i)  the  attack  of fever  ;  (2)  the  apyrexial  interval. 
The  Attack  of  Fever.— There  may  be  no  prodromata,  or,  on  the 

other  hand  these  may  be  most  characteristic.  When  present, 
they  take  the  form  of  pain  in  the  head  and  the  back,  and  especially 
m  the  bones  of  the  limbs— more  particularly  the  joints— which  lead 
to  their  being  considered  to  be  rheumatic,  together  with  a  feeling 
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u  cnrreeding  these  sen
sations 

I&y  descnbed  ̂ or^-^^^^^T^^^^  minutes  the  warm  st
age 

not  be  so  severe.    In  aDonx  ^^^^ 

'ts'^the  claiUs  diminish,  sensations  °^^J,^i^^";yeSrf eels  burning 

pu]^  fv&k.  and  often  teotic,^^^^^^^^^^^^  . 
back  and  hmbs  increase,    ̂ .shght  cougn  m  y        ̂ ^^^^  ̂ ^^^^ 

?s  oin.  and  sometimes  ̂ -rrW  ^  J^^^  presen 

^Idnslaowsasallow  or  ̂ ight^^^^^^  .^g^^^  ̂ -j^^^^,rsvsto^c in  native  races,  but  can  omy  sometimes  a  soft  systonc 

heart-sounds  are  usually  norrna^^  sonorous  and  sibilant 

SStic  and  a  soft  murmur  over  the  splemc  
^^^^^  ̂ ^^^ 

Sal.'  SLpL  may  occur  -  tl.^^^^^^^^  ,o 
The  temperature  begins  to  nse  before    ̂ ^.^^^  hot  stage 

ascend  during  the  cold  stage  reachm^      xo8°  F..  but  is  generally 

which  may  be       tog  ̂ from^xo^^  ̂ ^^^^          ̂ ^^^  five 

^omsUhenTt  paLs  into  the  swe^^^^^^^^  out  all 

The  mouth  becomes  moist  ̂ nd  swea   g  ^^^^^ 

over  the  body,  and  soon  a  ̂^ost  Pro  use  per^^^^^  ̂ ^^^1  n 

and  the  pulse,  ̂^^P^/^^^^J^^.^J^tfenr  a^sTn  quartan  f^  goes  off  into 
about  four  hours,  when  ̂ ^l^  P^^^^f  hours,  and  generally 

show  convulsions.  ,     j  thirty-six  liours,  during 

Apyrexlal  1"^"'' • -^'''\i'?'Ltaormal.    In  the  interval  the 

which  the  te^Pf^'Thnt  Ms  w  l  show  developing  para- 

SStSd  «ythf
ocyt::  SdTleucop

enia  with  a  monon
uclear 

increase.  ^^^^^^  ̂ ^^^^^  jever. 

When  parasites  mature  on  two  -P^tvptlnitslairedT^^^^^^^^ 
every  day',  which  is  therefore  quotM,^^^^  ^^^^^  ,  ibed 
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each  day,  but  sometimes  one  attack  if  kterT  V^'  ^our 
often  one  attack  is  not  so  severe  as  fhi  t'u^  "^  the  other.  Very 
without  treatment,  it  may  become  s?m  lar  to^S  ̂ ""^  ''''^ 
Double  tertians  may  arise  bv  a^mT  f  .  ̂   "^^^"^^  attack. 

IS  continued  after  the  double  terdan  is  d^^;  ̂^^^^iP^ting.  If  this 
attacks  of  a  double  tertiannticiDatP.  °'  «f  the 
in  with  the  originally  prevfou  Stack'  so'?h 

S  thrS  ''^'^  attac^^tsuddLt  sta??r  c^J^sil- 

tane^ l'rri?t;7  a1erL^^:f  at?:^^^  ̂ '^^  ̂ ^^^  ̂   ̂P^n- 
Groups  Of  more  severe  TSrci;/.;^--^  iX^^ir^it^Li-^ 

W^lheSrS^^ 
 ""^'^ 

of  qtrTarind  VrTal^;^^^^^^^^  T^^^^  ̂^^^^^^ subjects  ̂        exhaustion  is  only  seen  in  old  debihtated 

apKexial  inter™    and  is  get  dird"ue'"t„Tf,r'?"«*"?"  °/ 

but  „,ay  be  due  to  spontanfouT^L^enTng  o/JL  p1'™it°e. 
Irregular  Subcontinuous  Tertian  Fevers 

just  the  reverse  may  take  place-viz.,  prolongation  of  tl'apyretk 
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SUBTERTIAN  FE
VERS 

that  teve.  appea. 
 at  the  e.a     seven,

  ei.ht,  to.teen, 

°^?eg7aruTmay  also  be  .ro^M^!
^^  ^i'S'. 

„o  ".um  vivai  with  Plasmoi
mm  malanm.  or  wit 

THE  SUBTERTIAN
  FEVERS. 

Subtertian  „.alaria,  fever  der^ttt^JTe  ̂ Tf^oUed.^ft though  reaUy  a  tertian  *=f  ̂ ?tuou„h  known  as  long  ago  as 

■^^Xt  o/c":  rSr:?:LS  
be-en  accurately  studied  by 

^ThSSltrdaTsSog^^^^  
under  the  term'  snbtertor' 

may  be  divided  into 
 :— 

I  Simple  subtertian
  lever. 

3  Double  subtertian  f
ever. 

^  Irregular  subtertian 
 fevers. 

4  Remittent  subterti
an  fevers. 

BHious  remittent  fever.
 

6.  Pernicious  subtertia
n  fevers. 

Simple  Subtertian  Feve
r. 

This  form  of  subtertian  
fever  usually  shows  inte

rmissions  based 

upon  a  tertian  type.  Marchiafava  and  Big- 
The  incubation  period  has  been  stuaiKu   y  (duration  when 

nami.  who  considered  it  to  be  ̂^^^^^^'^ nine  to 
acquired  by  natural  m'^sH^^t^  ̂ ^^f J^.^?- ̂ ^^^^^^  infection, 
nineteen  days  when  acquired  by  ̂^^PJ^^f^^^'t^^^^^^^^  may  exist 
Prodromal  symptoms  resembhng  

those  of  tertian  leverb  y 

before  an  attack.  ohcpnt   but  it  often  occurs, 

anl"^  ̂otetfS  =ev?re^^  S^f  es^S  begi.^^^^^^^^  the 

=,S:i?dtS^^thpS^^ 

tred-d-dr^'^dl^^e-^.^^^^ 
The  sweating  stage  is  never  ̂ bsent  and  may  be  m^^^^^^^^ 

After  this  the  temperature  rises  t
o  its  highest  point  precriticai 

elevation  .  and  th"n' suddenly  falls  (cri
sis)  below  normal  where  i 

remains/as  a  rule,  until  the  next  attack.    ̂   ,  ̂̂ ^y- /^^ck  show 

from  subnormal  to  normal,  and  just  
prior  to  the  next  attack  show 

a  distinct  depression.   This  typical  tem
perature  may,  however,  be 



88o MALAWI  A 

S'oterocritica*'!  l.'^Z''  °' ^^den  rise  at  the  invasion, 
crisis  ™a&:rr^iS,r^^^^^^  °'  "'^ 

Fig.  442.— Chart  of  a  Case  of  Subtertian  Malarial  Fever. 
The  curve  is  most  typical  on  the  second  day,  before  quinine  was  administered. 

The  duration  of  the  attack  in  subtertian  fever  is  about  twentv- 
four  hours  or  more,  while  the  interval  will  be  twenty-four  ten  or 
even  eight  hours  in  duration,  varying,  of  course,  with  the  length  of the  attack.  

° 
Double  Subtertian  Fever. 

This  is  a  quotidian  fever  caused  by  two  broods  of  Laverania 
malance.  The  cold  stage  is  less  marked  than  in  a  quotidian  fever 
due  to  quartan  or  tertian  parasites.  The  temperature  rises  rapidly' the  fastigium  is  very  short,  and  the  fah  is  to  below  normal  There 
is  nothing  particular  to  remark  about  the  warm  or  sweating  staees which  resemble  those  of  the  simple  subtertian  fever.  The  whole attack  only  lasts  six,  eight,  or  twelve  hours. 

Irregular  Subtertian  Fevers. 

When  several  broods  of  Laverania  malarice  exist  together  in  the 
blood,  it  is  obvious  that,  instead  of  sporulation  taking  place  regu- 

larly every  day  or  every  other  day,  it  will  be  irregular,  and  hence 
the  attacks  will  run  into  one  another  and  produce  an  irregular 
type  of  fever,  which  is  commonly  met  with  on  the  West  Coast  of Africa. 

Remittent  Subtertian  Fevers. 

Remittent  fevers  arise  by  prolongation  of  ordinary  attacks,  or  by 
anticipation  or  subintrance,  so  that  two  attacks  become  continuous, 
the  onset  of  the  second  attack  beginning  before  the  first  one  is  con- 

cluded.   Duplication  may  also  lead  to  a  remittent  fever. 
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XUese  fevers  .ay  be  -^^^  ̂ ve  ̂^^^^^ 
The  symptomatology  IS  briefly  as  follow^^^^  chilliness,  etc 

If  prodromal  lassitude.  P^"^^^,' , ^^^^''^The  skin  becomes  hot  and 

?ever  comes  on  fthout  any  co^^  Inf headache,  with  pains  u.  the 
dry,  and  often  turns  7,^e  of  trouble  to  the  patient, 

d Serent  parts  of  ̂1^%^°.^^^!,  .^Vis  some^        intense,  and  may  be 
The  tongue  is  coated  ,  tlinst  is  ,        -^^^  pams  m  the 

asso  iateS'with  vomiting  P^^kdi^  The  to^  affect  the 

Son  of  the  hver,  spleen,  ̂ jf.,  ̂l^^^^^f'^nd  delirium.  The  hver 
brahi,  causing  sleeplessness,      ̂ kj^f^^^      and  at  times  there  is 

:KcS?ed  by  high  fever  with  rem^^^^^^^^^^^  ,ake 
The  time  of  the  remission  is  by  ̂ J^^J^  •        Under  treatment 

pllce  in  the  morning  and  the  "se  m^^^^^^^^  circulation,  but 
tte  parasites  rapidly  disappear  ̂ ^^"^  ̂ne  P  f  P  ^^^^^^^ 

ast  longer  in  the  viscera,  ̂ ^;S\^jXeM 
weU  under  the  week,  but  withou  treatment  J^^^  ̂^^^^  variations 
the  more  serious  or  grave  type  of  fever,  w  fg^^^^'es  ;  the  second 

_-the  first  resembhng  typhoid  ̂ ^.^^^s  cunic  marked 

disSnguished  by  the  Mio- vom^^^^^^^^^  ̂ ^Lhroften  called  bilious 

enlargement- of  the  Y^fJ^.^iinith  k  te^  to  hemorrhages, 
remittent  fever  ;  and  tne  th  rci  wixn  weakness,  sometimes 

local  gangrene,  h^^^^glf/^^.^er^^^  Only  the  bilious  remittent 
called  '  adynamic  remittent  fever.      ̂    Y     .^^  Hcemoglobmuna 

'J^.^^S^lr^
S^^    Tropical  

Hemoglobinurias. 

Bilious  Remittent  Fev
er. 

This  is  a  type  of  subtertian  rernitt^^^^^^^^^^    ̂ nl-p^ 'du^^^^^^^^^^  '  We 

^t^^^X  ̂ ^'m^S:"^^^  iU^faid  to  
?ccur  in  all  highly 

-S^t^ns  as  an  ordinary  — ^^.^^iSrSS 
dated  with  jaundice,  bihous  vomiting,  and  u^^^^^^  ̂ ^.^^^  ̂ ^^^ 
though  in  its  place  there  may  ̂ e  constipatiom  P  ^^^^^ 

complains  of  pain  and  tenderness  m  the  s
tomacn  an  ^.^^ 

a  few  days'  illness  the  symptoms  ̂ ^^^  §^^$^7^^  teim^ 
or  without  hiccough,  epistaxis  or  h^^lf^^^^f  ̂^^^^^^^^^^^  dies. 
rise  considerably,  and  the  patient,  becomm?  ̂ ^^^^^        .  symptoms, 

We  have  noted  at  times  a  <;^"°^^/";;'r[X  W^^^  fever  ensues, 
unfortunately  of  short  duration,  

after  which  mgn 

quickly  followed  by  coma  
and  deatn. 

Pernicious  Subtertian  F
evers. 

.     As  already  explained,  the  subtertian  P-^^^f^^  ̂^^^^^^^^^ 

Ufe-history  in  the  capillaries  of  some  ^^Jf  P^d^^^  ̂ ^^^^ 

this  happens,  the  organ  m  que
stion  suffers,  not  mereiy 
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poisoning  with  the  malarial  toxins,  but  also  from  lack  of  nutrition 
owing  to  the  blocking  of  the  capillaries  by  swollen  endothehal  cells 
and  by  blood-corpuscles  filled  with  parasites,  leucocytes  filled  with pigment,  free  pigment  and  merozoites.  These  two  conditions  pro- 

duce symptoms  indicating  the  organ  affected,  and,  moreover  pro- 
duce a  high  mortahty,  hence  the  term  'pernicious  fevers.'  In 

addition  to  this  locahzed  type,  a  large  number  of  parasites  in  the general  circulation  may  also  cause  pernicious  symptoms 1  he  pernicious  fevers  are  classified  into  :— 

A.  Pernicious  Fevers  without  Local  Symptoms. 
1.  Algide  pernicious  fever. 
2.  Diaphoretic  pernicious  fever. 
3.  Hsemorrhagic  pernicious  fever. 
4.  Scarlatiniform  pernicious  fever. 

B.  Pernicious  Fevers  with  Local  Symptoms. 
I With  cerebro-spinal  symptoms, 
a.  With  gastro-intestinal  symptoms. 
3.  With  cardiac  symptoms. 
4.  With  pulmonary  symptoms. 

A.  Pernicious  Fevers  without  Local  Symptoms.  • 

Algide  Pernicious  Fever.— The  patient  is,  as  a  rule,  first  seen  in 
a  condition  of  such  extreme  collapse  as  to  make  the  practitioner suspicious  of  cholera.  The  nose  is  sharp,  the  cheeks  sunken  the 
hps  and  extremities  cyanotic,  the  nails  Hvid,  the  pulse  small  soft 
and  frequent,  becoming  thready  and  imperceptible,  the  skin  cold 
and  clammy,  and  the  respiration  laboured.  The  patient  may 
however,  be  conscious,  and  be  able  to  answer  questions  and  to 
complain  m  a  weak  voice  of  severe  thirst.  This  is  a  very  serious 
•and  fatal  form  of  pernicious  malaria,  and  generally  kills  the  victim m  a  few  hours. 

Diaphoretic  Pernicious  Fever.— In  this  type  the  sweating  of  the 
third  stage  of  an  attack  is  so  exceedingly  copious  that  not  merely 
IS  the  bed  saturated,  but  a  pool  may  even  form  on  the  floor.  Such 
excessive  excretion  of  sweat  is  dangerous,  as  the  patient  becomes 
more  and  more  exhausted  as  it  goes  on,  and  a  most  dangerous collapse  may  ensue. 

Hsemorrhagic  Pernicious  Fever.— This  form  of  pernicious  fever 
is  apparently  rare.  It  is  characterized  by  haemorrhages  from  the 
skin  and  mucosas  of  the  nose,  bronchi,  intestines,  stomach,  and 
generative  organs  during  the  attack,  but  not  during  the  inter- mission. 

This  condition  rapidly  produces  acute  grave  anaemia,  with  thready 
pulse,  coma,  delirium,  convulsions,  and  death. 
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VERS 

Soarla.i„norm  pernicious  Feve.-^^^^^^^
^ 

,i,rharacterized  by  -J^^^l^f:;
'^^^^^  erythema  of  the  fauces, 

^,Tc  -p-TrvFRs  WITH  Local  Sympt
oms. 

w,.h  ol=C^i-B^^^^ no  diagnosis  of  hemiplegia  or  f  J;^^^^^^,  diagnosed  in  malarious 

bfehSrirS  
=nS«od  

to  sfe  whethe.  the  
sub- 

-/rw7ur:;pei?SaL^  ̂ .y  ̂roup^^^^  p^sfjs  wuT^s: 

r^birSlTe sn^ir^f 'tS  pa?Lites, 
 and  may  therefore  be

 

amenable  to  treatment  by  quinine  ^^^^  ̂         of  the 

„.^;'?oJI;;:  riSrht^
roL'^nCldy  may 

 present  itself,  whieh 

may  be  classified  as
  : — 

I  Comatose  pernici
ous  fever. 

3  Delirious  pernicio
us  fever. 

Q  Tetanic  pernicious 
 fever. 

4  Eclamptic  perni
cious  fever. 

^  Meningitic  pernic
ious  fever. 

6  Hemiplegic  perni
cious  fever. 

7  Aphasic  pernic
ious  fever. 

8  Amaurotic  pernicio
us  fever, 

q  Bulbar  pernicious 
 fever. 

10.  Cerebellar  pernicio
us  fever. 

II  Ataxic  pernicious  
fever. 

Co»«to«P— »F«e,.-Thismaybe^^^
^^ 

If  the  latter,  there  may  be  But  more 

ance  of  vision,  stupor  or  dehrmm  ̂ hieh  en^^^^^ 

questions,  but  will  only  frown
  or  groan 

^  Haemorrhages  may  be  found  o
n  the  skin  and  ,n  the  ret 

urine,  whieh  may  have  easts  and  a  httle  albur
nin     "^'^^  ̂ 

involuntarily,  as  are  the  motions.   The
  h^art 's  ■  , 

pulse,  at  first  slow,         "L^^tesrJrato  m^^^^^  or 

Tsf  °  IfTIth'TsloTatTee' the'
^Ja^ient  beeomL  colder  and 

"letaff^^^ov^.S^^,-^^^^ 

t^Z^^fZ:^. 
 -"^^^^  tr^uSfpeUa

r, 
being  scanning  in  character. 



MALARIA 

returns  before  death  Onh^\r^^  wI^,  I'  i  •  ■  ̂^^^^^  ̂ ^^e  it 

wise  appears  to  be  o  no  av^  1  i     ̂n]ect\on  and  other- 

Perntctous  Fever.~F stents  dehrious  from  malaria  m;,^. 

L'lbdome'n'  rdro''""  f  opisthoto^S/'et^aS^n  o^ 
me  aodomen,  and  conjugate  deviation  of  the  eves    The  contra r 

may  b  "xh^  H  ̂1        ̂"^^^^^^  ̂   i/tetanus'lT^^^^^^^
^^ 

high  [imperSu";  """'^^  ̂ "'^  death  with 
Eclamptic  Pernicious  Fever. —Children  during  an  attack  of  fever 

may^develop  convulsions,  followed  by  stupor' or  even  coma  and 
Jf  eningiiic  Pernicious  Fever. -Fever  with  signs  of  meningitis  may be  found  ni  young  persons  and  children.    The  symptoms  a?e  vomft 
mg  slow  pulse,  headache,  retraction  of  the  head^  and  rigidHy  of  he 

olt  cZltn^a'tr P^l-'  ̂̂ ^^ 
Hemtpiegic  Pernicious  Fever. -The  patient  may  be  suddenly  taken 111  with  fever,  and  develop  a  typical  hemiplegic  attack. 

wi&it&  ^^^^  'y^^  ^P^--  d-lops 

^wa^^ro^ic  Pernicious  Fever  .—During  an  attack  of  pernicious fever  a  patient  may  complain  that  he  is  unable  to  see.  When 
treated  with  quinine,  as  a  rule  sight  soon  returns,  but  more  rarely blindness  may  result,  due  to  thrombosis  of  the  retinal  vessels,  and consequently  retinal  hemorrhages  and  optic  neuritis.    One  eye only  may_  be  attacked.    This  condition  must  be  differentiated 
from  qumine  amaurosis.    In  malarial  amaurosis  the  pupils  react 
to  light,  and  vision  is,  as  a  rule,  not  completely  lost.    In  quinine 
amaurosis  the  pupils  are  widely  dilated,  and  do  not  react  to  Hght 
while  other_  symptoms  of  cinchonism,  such  as  deafness,  severe tinnitus  aurium,  etc.,  will  be  present. 
_  Bulbar  Pernicious  Fever.— A  fever  with  bulbar  symptoms— that 
IS  to  say,  difficulty  of  speech  and  deglutition,  with  facial  paralysis, 
or  with  the  weakening  of  the  muscles,  as  shown  by  disturbances  of 
equilibrium  m  a  malarial  district— may  be  a  pernicious  fever,  and can  only  be  diagnosed  by  a  blood  examination. 
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—The  patient  pr
esents  cerebellar Cerehdlar  Pernicious  -^f^f^^  •     of  severe  headache, 

ataxia  and  vomiting  and 
 belongs  to  the  same  class 

Ataxic  Pernicious  Fever. -J^^^^^^^  J    ̂̂ ^^^^     speech,  great 
the  bulbar,  for  the  ̂ y^^^P^^^^^'  c  tendon  reflexes,  ataxia,  together 

muscular  weakness,  exaggeration  o  tenaon        ^^^^^^.^^  parasites 

Svomiting--all  indicate  a  b^^^^^^^^^  ̂ ^^^^^  but  this  may 

are  found  in  ̂ he  bl«od^   At  tirst  tl^  on  quinine  treat- 

intestinal  symptoms
  may  be  ciassineu

 

1  Choleraic  perni
cious  fever. 

2  Dysenteric  per
nicious  fever, 

o'  Hsemorrhagic  pancreat
itis. 

4  Peritonitic  pern
iciovis  fever. 

•  .    This  is  merely  a  great  
exacerbation 

Choleraic  Permc^ous  ̂ ^Tw  svmpSms  commonly  met  with  m 
of  the  ordinary  g^stro-mtestinal  sympto  ^^^^^^ 

malarial  fever.  There  is  f  A^S^^foT^^^^  dejecta  may  show 
diarrhoea.  A  microscopical  ̂ xai^^^^^^^^^^^^  examination  of  the 

a  few  leucocytes  m  stages  
of  degeneration. 

blood  will  show  the  parasites.  rvanotic  the  eyes  sunken. 

During  the  attack  the  P^^ient  is  pa  e  o^^^^^^^^^^  ̂ ^Y ^^^^ 
the  skin  cold  and  ̂l^^^y-.^l^^./^^/eSCs  the  lower  hmbs  may 
hiccough,  severe  thirst,  and  P^^^^^^^^^^^^^  suppressed.  Collapse, 
also  be  present.    The  ^^^f^.^^^^^J, 

dehrium,  or  coma,  may  precede  ̂ ^^^^'^^^^^^^^^  algidity  diminishes, 
to  the  end.    If  the  Patient  ;s  ̂̂   ̂̂ g  sleep  he  awakens  refreshed, 
the  diarrhoea  ceases,  and  

after  a  long  sieep 

and  convalescence  sets  m.  ^^^^^  ̂ ^^^  motions 

Dysenteric  Pernicious  -f'^^^''- "  ̂"^^^^1  Jth  bile.    The  fever  is 

which  contain  blood         mucus  
tinged  wit^i^  mi 

high,  and  there  is  great  dif  ress  and  prost^^^^^^^^^ 
p5se.    Under  quinine  treatment  tte^^^^^^  ^^^.^^ 

Hcemorrhagic  /^^^^^^.^^^^^^--J^^w  S  oun^  post  mortem  to  be 
by  no  means  unknown  m  Ceylon,  has  been  loun   p  diagnosis 

caused  by  malarial  parasites,  but,  as  ar  as  
we  |^ow  ̂  

of  the  condition  has  been  made  during  
life^    t  ̂̂ e  g  P 

those  usuaUy  described  for  ̂ ^^^^^^^^^  ifthe  ep4astric  region, 

causes-viz.,  the  acute  onset,  ̂ vtli  p^^^^^^  the  P  g  ̂^.^^^^  B^.^^ 

with  signs  of  partial  intestinal  
obstruction  one 

marked  collapse.                                 ^^^^^  ^.^^ 
Peritonitic  Permaous  Fever.— ^  ̂^rnrded  bv  Graham.    In  this  case  no 

resembling  peritonitis,  has  been  '^ecoraeu     y  quinine  administered 
parasites  could  be  found  in  the  peripheral  Wood^.  ana  q^^^^  ̂ ^^^tj^e.  The 
by  the  mouth  was  useless,  ̂ ut  injections      ^i^^^      ̂ ^^.^^^  ̂ ^^^  suprarenal 

Pernlelous  Fevers  with  Cardiac  Symptoms.-^l^e  n^^^^^^ 

been  noticed  to  be  enlarged  in  
attacks  of  malaiial  lever. 
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patal  passes  into  an  Slgicfe  conditi™™  i  |ics  ' 

^^ZZI^^^,^'-"^-^  
Sy™p.„™^:_-n..e  „,ay  be: 

corpuscles  of  ̂i^^i:^S.r2y''t°iX::'^:' The  symptoms  are  better  in  the  reniission      the  f     '  ""^l/Mgh. 

dunng  the  attaek.    The  bloodlsTu  fo  °p"  ra,  tes  In 

scXfraomefuZ'rr--' ""-"'^  been  de- 

^tT^'^S'^y'-'^-^S^^lT,'  'o  ■">'"->  Have 

ToJiS7^iT5  2  SIX  t  ̂:^S.?S}JtSj^^J^-'-'^ 

CHRONIC  MALARIA, 

nnfi^^f""  malaria  may  result  from  infection  by  any  of  the  three 

rbttS~t'e 
"^^^"^ 

The  symptoms  of  chronic  malaria  are  repeated  attacks  of  sheht fever,  which  may  pass  unnoticed  ;  enlargement  of  spleen  and  livfr and  pigmentation  of  the  skin  and  mucosae.    This  Sgmentat  on  is 

mc'ef  cSrdt?  "°bT  '^^^^     ̂ ^^^  races'Se  in  whi races  Gerhardt  s  urobihn  icterus  may  be  seen  in  the  skin  Other symptoms  are  oedema  about  the  feet,  associated  with  anemia 
which  may  be  marked ;  the  presence  of  malarial  parasites"  n  ™ie peripheral  blood  during  an  attack  of  fever  ;  and  often  palpitat  on 
and  dizziness   bronchitis  and  digestive  troubles,  and^a  ̂genera" disinclination  for  exertion  and  work.    The  urine  shows  an  increase of  urea  and  urobilin     If  this  state  of  affairs  is  allowed  to  conrinue 
It  may  pass  into  malarial  cachexia,  with  enormous  enlargement  of 
the  spleen,  which  is  firm  to  the  touch  and  not  tender  or  painful 
associated  with  a  profound  secondary  anaemia,  and  great  reduction 

cytes  haemoglobin,  with  increase  of  mononuclear  leuco- 

In  malarial  cachexia  the  apyrexial  intervals  are  long,  during 
which  search  may  in  vain  be  made  for  the  parasite  in  the  peripheral blood  but  It  IS  usually  found  during  the  febrile  attacks  which 
may  be  quite  mild.  This  is  a  condition,  however,  in  which  blood 
examination  does  not  help  the  diagnosis  as  it  does  in  other  forms 
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o<  ccu.e,  is  due  t
o  insumcient  trea

tment  t  he 

„S  does  not  end       disease  for  dapses
^  ̂ ^^^^^^ 

drlpred  as  an  essential  feature,    ̂ he  reason  different  types 

^^'^^ 
 rcrcgUtocyte, 

 which  Wongs  to
 

%e,lro&n
  fevers  taice  p

l-  at  irregular  
inter^ls. 

t  Jt|g1stiou\hat 
 they  are  niost  X  ,:*nSt^con™o,

Uy  frcrn Aav  is  not  correct,  tertian  ie»e  ,  f  ^^^^t  the  end  01  a 

thJf^fth  to  the  dgh'^^t^^^^y
C  thete  t toes  axe  extremely  var.- 

;,eek  after  the  f  f  hTstirkaUy  S^^^^ 
 as  they  probably 

Resent  ̂t^ie'
^Srse'^fan^

^  octans,  nonans,  etc.
,  of 

-glS^talce  place  ̂ X^^vSt^^^^ 

rolX%  "HTlt
r:xp:?ietl  .1

...  that  tire  length
  of 

time  may  be  much  longer  persons  long 

Parasites  can  certainly  be  toj^^^^J^      mentions  that  they 

after  they  have  l^ft.  the  trop.c  '^^^^^^^  absence  from  any 
were  found  in  a  case  in  L^^f  P^°;;Xt  ̂ is  own  father  suffered  from 

..alariousloc^ity^ndalsos^^^^^^^^^  ̂ .^^  ,,,i,ence  m attacks  once  or  twice  a  y
edi, 

England.  ,        .   ,     ̂   , .  -^p^  i^at  the  malarial  parasite 

It  is  probable,  then,  that  ̂ ^^^e  old  idea  that  t  ^^^^^ 

can  exist  or  he  dormant  for  years  m  th'^  sys^en  >      ̂ ^^^^  ̂ ^^.^^ 

.       newed  activity  when  given  a  ̂^^^^^abk  opportu^^^^   ̂ ^^^^     ̂   ̂^^^^ 
the  apyrexial  intervals  it  must,  ^ause  disease.  These 

of  schiLgony,  but  not  m  sufficient  nuu^^^^^^^^  1 
parasites  will  increase  rapidly  predisposing  causes. 

.     ̂itahty  of  the  body  is  lowered  by  any  ^^j^  i^to  action, 

already  mentioned,  but  especially  by  a  cMh  c^^^^^^^  ̂ ^^^^^ 
Malarial  Reinfections.  -  In  t^°P;f.\'°^3  European  and  native, 

plenty  of  Anophehnes  ̂ nd  many  m  abitants^^^^^^^^^^^ 
adults  and  children,  with  J^^"^^^°^"^g^MaS  cases  of  apparent 

reinfections  are  found  to  
be  common.    Many  cases 
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causine-  the  first  fpvpr     r..  "-"^'-icnt  species  ot  parasite  from  that the  great  cause  o\ 

blood  in  s.Ll^numb"rs  "c  I?'^^^^^^^  "^"^ 

by  the  subtertSan  parailr"'""^  "^'^  "e  oaus';..! 

blood  and  the  disrovPrS  nf  +i  examination  of  the 

with  quininf  the  urZn?..      f  P^^asites,  followed  by  treatment 

Lust  Zrclses  of  -Tf  w"^"  '  ^"^"^^ 
in  which  naSenK  wL         I  Malanal  Psmdo-AddisonS  Disease/ 

rhcl.  w^^T.P'^^'^'^i^^^^"^'         ̂ ^^^^e  asthenia,  wasting  and  Sar 

though  at  times  leucocytes  containing  ha^mozoin  i^S^oS  ' 

thJ^u^-^^^^^^^^^^^^  
localization  of  th^e^arasites  in 

mu^hTbltf  bui  1  ^T'"?  ?;.T^-ital  malaria  has  been n-r.  ,,!  -  u         '      *  Dumolard  and  Viallet  have  recorded  a  rase 
1^' w  a  wo,^an  suffering  from  malaria  gave  birfh  ?f  a  cMd  S 

af?  fde^^'  rined  "t'^^f        ̂ --1  hfe  andV^the'lfea  t 

hnHrj^il^"°"'-~^^"y  diseases  may  occur  in  the  human 

h^porl^'^Le'^lVho'd  T^'"'  °f  alUheZ" 
Tnho^d        F       S^^^f""*'^^^  pneumonia,  and  nephritis

. 

parfsites  and  S  ̂?  f  ̂  ̂''.T"  7^'°  "^^^^^ed  by  malarial 

Fs  Srrect  ^^'^       term  '  typho-malaria ' 

Dysentery  may  be  a  complication  due  to  the  Los/nn  tdragcna 
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SEQ  UELM 

.   ,     -Hi  but  it  may  a
lso  be  directly  caused 

 by 

Of  to  the  dysenteric  
bacilli,  but  it  y 

regain  its  o^d  c^^^^^  .tCunsZty  in  the  form  of  man,a  m 
disposition  and  cha

racter,  act 

melancholia  may  result^      sometimes  of  malarial  origin  but  it  is 
Neuritis  in  some  form  poisoning,  and,  mdeed 

quite  possible  that  alcohohc  f arsemcai  p  &^  ̂̂ ^^  ̂ ^^^^ 

r-b?ri,  may  have  been  ̂^^''^ZttTe^ndiZ'is  rare.  N.ura^g^f 
polyneuritis  of  malarial  origin,  but  the  condi^         ̂ ^^^^  ̂ ^^^^ 
have  akeady  been  XuSins    riz7«s  a«m^m,  ve^'hgo, 
the  direct  influence  of  the  malar  a^  t^^^^^^  ̂ ^^^  ̂ ^^,3  to  be 

deafness,  anosmia,  an
d  /oss  of  taste,  are 

malarial  in  origin.  ^,,^.mia  may  result  as  a  consequence 

eSrai-t^trr
:^^^^^^^^^^

^^  Pathcfogy.to
  Which 

reference  should  be  made  (p.  «o7).  .         experience,  much 

Cirrhosis  of  the  liver  "^/^^"^^  ""^i^^^^^^^  Cirrhosis  of  the  liver 

less  frequent  than  admitted  "oy-^^^yj^'"^^,  is  due  to  alcohol  ;  but 
is  common  in  the  tropics,  ̂ ^^^^  m  mta^^^^ 
one  of  the  writers  has  pointed  out  that  at  a  ^.^^^  ̂ ^^^^^^ 

polyfibrosis  of  liver,  pa
ncreas,  and  kidney  can

 
has  no  malarial  origin.  airpadv  been  described,  and 

The  enlargement  of  ff^pieen  \^ J^^'^Xy  no  means  unloiown, 
rupture  as  the  result  of  blows  or  "^l^i^^"  ̂ ^^^  i,^^  attention.  We 

though  not  common,  and  requires  
P°^P^ 

have^only  come  across  one  case  m  om  expenence^  ̂ ^^^  ̂^^^^ 
Diagnosis.-A  positive  ̂ '^^^"iZZlerioZitl  but  a  quotidian 

shows  the  typical  quartan  f.f  as^it  m^V  be  found  in  many 
periodicity  has  no  diagnosric  value  as  it  may  ^  ̂^^^d  ; 

other  fevers;  (2)  parasites  f^^  ̂̂ ^^^Jeai  kuco^^  Malaria 
(3)  h^mozoin  is  recognized  th%™°"X  ̂ ilno^^  ̂ hen  all  three 

•  cannot,  however,  be  elimmated  from  ̂ lagnos^^^^  Txaminarion  of 
are  absent.  Splenic  puncture,  and  jJ^f^Se.abrbut  is  not 

the  blood  obtained  in  this  way,  
would  help  consicleic.oi) 
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^fL'l^r^y  i4H  S^t^SSr^-  ~  -y  -use  sus- 

in£^rS?!^.S^fi.^5SS  d^L^^  ^-.^ays  .  not 

site.  We  have  met  wfth  ca^es  n  wWrh  ̂   P^^^" 
unaffected  while  the  dLsI??.?.  k  ^^s  remained 

blood,  notwithstanc^^L^sevp™?  ,1.  ' '  ̂•''^"^  ̂ "  peripheral 
methods.  ^^^^^^^  weeics  quinine-therapy  by  various 

is  ^S\"S\^re'&eTmi:;ar'"*f  ™*  '"^  microscopical 
that  a  four-hoi,rly  temperateT^  "f'™*'°"  "> 

reaction  Of  „;eYsSl?^S^^^^^^^^^  with  the 

uritmiyL^olrmfsiiirt'^i^fr*        """"^  -  *c 

sho'uM  fo^tte  'h"  ™"T=  '""^      maS  fever 

may  be,  by°itSp™arexatn'a°^r      '"^  ̂ ^^P'-^ 

Sia^osisTe  thr§JaVe"sort»verr''-- 

Dad™t''l"",ni"°"'  °*  m^'bria,  in  whatever  way  they  attack  the 

Prognosis.— -The  principal  factors  upon  which  a  Droenosis  ran 
be  made  are  climate,  race,  age,  sex,  species  of  the  paSs° te    ype  of 
^P  oms  ̂andTdio      '^''"'^      co^npUcations.  Oration  oTthe w^:u     '     ?  idiosyncrasy  against  quinine. 

climates 'afdInV  "^T"^'^'  1*^'  P™^"°^^^  ̂ ^^^  be  worse  for  warm 

As  ! P;.r5f     ̂ «w,-^y'"g  .places  with  high  air-temperatures, 
-xcauired^   h   T''  ̂^^/^^^d^rit  of  the  Temperate  Zone  not  having 

TroDics  h..  nn/''^''  '3  childhood,  ou  becoming  infected  in  thf 

EmSiv  and  fihTp^"'^  ̂   P'"^^"'^'      "  membe?  of  a  native  race, 

outlook  pnH  P'''°"'  ^l^^ldi"^"  have  also  a  worse 

TertL  Pnr^^'T^"'^^  complicate  the  disease  with  abortion. 

subtertian  In  w^h^^"  ?f' ^^^^'^  ̂   ̂^^^i"  Prognosis  than subtert  an,  m  ̂yhlch  case  the  patient  is  decidedly  in  greater  daneer 
feveV^P.  '  q^iartans  and  tertians  give  the  best  p?ogn?si?  quot  dian 
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nf  the  case,  especially
  typhoid 

r.mnhcations  increas
e  the  gravity  ot  the 

 case,  f 

and  S?tro-intestinal  distu
rbances 

 
g^me  time 

he  should  not  be  allowed  to  1^^^^"  ̂'^^     serious.  „  ̂  

oeans  in  Tropical  Africa  it  is  liign^  diagnosis— 

P^^Vith  ̂ -Ax^:^^Si.  :nl  typfoffbSng  frequently  grouped i^oiii  nrar  aechvlostomiasib^,  auu. 
 ^ 

Lge'ther  under 'the  heading  '  Halana^  ^^^^^^  ̂ ^^^  g^.,,test 

it  r^^att-  stn-r 

— o^\S^^^^^  ,  is  to  HU  tlie 

pJSra;rrJ^^d
"?jUcierTi%h

e  toxins  and  rel
ieve  the 

reivirat-triii^^j^ra^  ̂ 

S?St  ̂ireSdTnt*^^^^^^^^
^^^^  he  Relieved  tha

t  this  action 

"^XU'Sn^ef^^at  r
&p'S!ie         al.aU

,  alUaUne 

carbonates,  and  astringent  infu^ions^  preparation,  for  the 

Quinine  sulphate  is  by  no  means  the  bes^^^^  P  ^^^^^  . 

hydrochloride,  (C2oH24N202^^-HC  •2Hp.  is  ̂ o^^^^^  ̂ ^11,^  the 

but  better  than  this  are  the  acid  s^lts  of^the^s.^P^^^^^^^  ̂  
'  bisulphate,'  (C2oH24N202)H2SO^^^^^^^  ̂ ^^^^^  ̂ 1^,  <  bihydro- 

parts  of  water^  and  of^he  hydroctaU)  ̂ ^^^^^^  ̂  
chloride,'  (C20H24N 2^2)2 tl'-i^-  ̂ "^^     ,    market,  of  which  quinine 

Numerous  other  P^-^P^^^^^^^^' .^/^  J^e^^^^^^^^^  suffer  from  deaf- 
bihydrobromide  is  ̂ fo^mended  m  persons  w        ̂   ^^^.^^ 

ness,  and  quinine  valerianate  f  ̂ ^tte^a?  the  other  com- 
quinine  tannate,  which  is  not  ̂ ^^^  ̂   '^^^.X  been  used  by 

in  cases  ot  h.™- 

"t^...   which  is  .">™?,/l^/roTdiSi/p^araSn; 
OC20H23N2O,  is  also  not  so  bit

ter  as  tne  oiuu  ̂   y  f  f 
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officinal 
lis 

bu?  S  —  children, 

in  water,  and  must  b^g^en  L  lehet?- h'^'  f  ̂/-^^'y  ̂ "^"'^^le 
water.  It  has  not  such  ddeterimi  /'''"^^^^  ̂ "  acidulated 
nervous  system.  ^^eieteiious  effects  on  the  stomach  and 

val"S''h;  £y;'gL^by^s'w^^^^^^^^  which  was  much by  maceratmg  for  seve/days  the  fSwinnigredrenS^'^  "^""^      '^^  P-'^P^'-^d 
Aloes  socotrinffi .Rhei 

Fructi  archangelicffi  c Radicis  inulse  helenii Croci 
Fructi  foenicali 
Cretffi  preparatffi 
Radicis  gentianaj    . . 
Radicis  curcumae  zedoariffi Cubebae 

Myrrhse 
Polypori  officinalis 
Opii Piperis  nigrse Cinnamonis 

Zingiberis  . .  " 

solviS^1n1,h?i;rrat:-  ̂ ^'^^'"^  '^'  '^  --^^  '-'^'h-  P-sing.  filtering,  and  dis- 

Grains. 240 

80 
80 

40 

40 

40 

40 

20 
20 
20 

20 
20 

2i 

4 

Quininas  sulphatis 
Camphoris 

Grams. 20 

inteest <^an  hardly  be  said  to  have  any  particular 

wit's  ~ZTt\^r^^g^'S::^T  "'^ppf  ""^ 

disfolveS^n^M,'!''''-^^^'";"  by  the  mouth,  quinine  should  be 

e£  ESS  i?z  is:  sSSt especially  it  lood  is  taken  at  the  same  time.   If  this  does  not  hann^n then  such  a  salt  as  the  sulphate  may  not  be  ab  orbed  a?  all  T?/ 

Tn  l^rir7^^''^  ̂ ^^^^^"^  intestinal  contnts  m^nj^^^^^ in  large  or  frequent  doses,  it  is  apt  to  irritate  the  stomach  As  ?o what  happens  to  it  in  the  blood,  there  are  two  disti^S  vtws^^ne pointing  to  rapid  elimination,  and  the  other  to  the  fact  tl^  i? undergoes  changes  in  the  tissues.  It  would  appear  ?o  be  re  ained longer  in  the  body  if  absorbed  together  with  food 
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,so  be  administered      ̂ fZ^^  ̂ ^'^ ' 

that  administraUon  P^[^^^  l,^^,  given  intravenously,  as 

intramuscular  injections,        
n  y 

will  be  explained  later.      .      ,,^^pnlar  tonic,  but  in  large  doses  it 

Ou5un?in  small  doses  ̂ l  l^^^f^\^^  in' the  arterial  pressure 

S  feeble,  especially  by  mtravenous  c^r  in^^^  
also  increases 

On  the  nervous  system  it  acts  as  ̂- is   artly  destroyed 

?iie  flow  of  blood  to  the  bram.  .^J^^tle  c^^^^^^^^^^ 

by  oxidation,  and  therefore  the  whole  q      J^^.^^  ̂   kes  place 

hLdly  likely  to  be  obtained  in  the  mine  .^^  dihydroxyl. 

the  kidney  almost  entirely  m  ̂l^e  iotii  h  ^  ̂^^ric  acid, 

^[can  be  recovered  from  urine      aadula^^^         digesting  with 

Jeating  with  sohd  P^^.f  ̂ to  andlxtracting  with  chloroform. 
o  per  cent,  caustic  soda  ̂ o^^^wn  a  evaporation. 

Lm  which  the  ̂ ^^-^^^;2sel  tl  e  ce^ebLl  co'ngestion  which  it When  given  m  large  doses,  tn^  ^o^g^f 

produces  causes  buzzing  m  the  ears  a  treated  by 
?he  middle  ear,         lieadache  both  ^^^^  cause  erythe- 

bromides.  with  or  without  a  little  ergot.  /^^.^^  eruptions. 

matous,  erythemato-papular,  ve^^^^^^^^^^^^^^  ̂ ^o  have  suffered  from 

Quinine  ;>;;J  aSne  can  cause  hemoglobinuria, 

malaria  there     ̂ ^.\d°^^,\,^tdoS    Stephens  believes  that  the 

but  the  way  in  which  it  f     is^^^^^^^^^^      to  the  dose  of  q^"^!f  -  . 
haemoglobinuria  stands  m  no  relationsnp  ^^^^^^ 

further,  that  a  second  dose  may^^^^^  determmmg 
the  blood  condition  of  the  malarial  pane  ^^^^^     ̂   ̂   t 

factor.    Our  experience  ̂ as  tende^^^  g  ne 

relationship  between  the  c^umine  and  t^^^^^^^  ̂   corpuscles 

acts  in  this  way  by  pausing  haemoi^^^^^^  ̂ ^^^^^  f 

Stephens  and  Christophers  found  that  o  oo  ̂ ^^^^  ̂^^^^^^       ̂   ̂^^ 
quinine  hsemolyzed  i  c  c  of  ̂  ̂̂ ^P^J^'^^'J^U  increases  the  quantity 
at  Q7°  C    The  heemolytic  action  natura.uy  i  prevented  by 

0  produced.  This  deleterious  ̂ ^^^^'^:,^:^^Zre.ses  the 
giving  calcium  ̂ hlonde  or  calcmm  ^^^^^^^  ̂ ^^^^^^ 

Resistance  of  the  red  cells  to  ̂ ^i^olysis^  Heemoglobinurias. 

this  subject,  see  the  next  chapter  on  T^^^^^^^  ̂        ̂ ^^^^  of 

Am6Z;o^i..-Amblyopia  "Jf //^^^^^^^S,^^^^^^^^^^  the  retiLl  arteries 
quinine,  and  appears  to  be  due  to  con^^^^^^^      ̂ ^^^  ̂ ^^^^^  ganglion 
in  temporary  cases,  and  to  "^^fj^^^^ll 
cells  and  their  processes  ''^V^J^'^^^f^  lf^^to  act  upon  the  uterus, 

Action  on  the  Uter us. --Qmmne
  appe^^  to  act  up 

and  may  therefore  produce  an
  unpleasant  enecx       p  6 
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o^^!^^,^^:-:^^^^  ̂ "^^i-  or  to  the  .ala., 

Iarf;XtX^^:i^^^^^  ''^^^i^^^^^-^  to  pan.cu- 

destroyed  ;  hj itllflo  .n^^;^^^^^^  th'e  nucleus 

action^^rle^X'wrC'  c'^  T^^^^^  ̂   ̂̂ ^^terious 
grown  micro- and  mrcrVaSc^^^^^^  ^^^1^" 

it  may  act  upon  the  ve?rold  W  nf^''  ""^^^  P'"*^^^^^  ̂ h^t 
cannot  take  place  as  a  Vule  w^l^f ,  ̂  crogametocyte,  but  this 

grown  microgametocyte  SrArnheSf  '°  the  ordinary  fully- 

blood  of  perlons  conta'nin^  The  Co  vt^  ̂ "^^'^^^  ̂ y  the 
when  treated  vigorously  with  quince  On%h  ̂ ""^^^^^^^^^  ̂ ven 

particularly  that'of  LaviaJa^^^Z'\t  I^peax^rSy"'''^^'^' Hence  to  get  the  full  effect  nf  n^/J^;^'  ̂ PP^^^^  to  have  no  action, 
present  in  the  blood  at  fhe  ti^eTf  .nn  ^"^t  be 

kill  the  merozoiteryounV^oronr?  ̂ ^'^^^^ 

produce  this  effect/ it^is^?drd  th,t        '  *° in  the  blood  in  a  strength  of  pf  W  "'^'^  Present 

Thomson,  though  quiS  hls^U^lL^  deX?ive^a"t" '^^^ the  crescents  it  rednrf><;  fV,«,v  r,,    /^^^'^'^^  aestructive  action  upon 

South  i-erica,  l^ha^vrr^Sn^r^^^^^^  ''Z Thomson,   who   have   found   a   tme   ̂ ^aras^tir  ̂   ̂""^ 
thorough  quinine  treatment.    In  these  c^lS  IL  f  ̂''  .^^'^^ 
must  be  increased    We  hpv^  t^r^-  •  !     f  qumme  dosage 

muscular  in  ec?Ln  an^n^by  the  mS'^^^^  '  -^'TT' 
case  with  viry  beneficia?  resits  ^  '^^^^^  ̂ ^^^  ̂ 

advise  that  it  should  be  taken  directly  after  tU^Sdy  mo^Sng 

facT^hatTm^av'hv "^^^^t  be  remembered,  and  the lact  that  It  may  by  this  action  give  the  liver  more  work  by  extra bile  production.    Consequently,  it  is  most  necessary  to  lemfnd  the 
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mmmmm 

during  the  attack,  the  drug  f^^'^J'^S  on  the  fall  of  the  tempera- 

one  of  the  above  methods  .       ̂ ^^acks,  time  inust  not  be 

othe^se  *e  Pf »  -"s^^o?  In  intravenous  injecfon, 

irL«g™^tf'everity  oi  *e  sy.^^^^^^^^  ,,,,, 

I.  By  the  mouth.
 

2  Bv  the  rectum.
  . 

o'  By  intramuscula
r  m]ections. 

4.  By  intravenou
s  injections. 

•  ^>.i^>p+  take  the  most  soluble 

By  the  Mo«i/.-Ii  expe^^^  ;%"iJ^^°\fe  bihydrochloride  or  the 
drue  that  can  be  got,  and  ̂ fL.'  ̂   be  used.  In  cases  of 

Sphate  ;  otherwise  the  s^¥^^te  must  b
e  but  it 

women  or  children,  ̂ ^^a^f.^^'^ery  and  expensive. 

^'?;;^f'o:m??n" 

1.  Powder. 

2.  Solution. 

3.  Tabloid,  tablet,  
or  piU. 

4.  Cachet  or  capsu
le. 4.  L.acne^  ui  ̂ .o.^-^^— 

Xt  is  presumed  that  no  ̂o"^^^^^^^^ 

quininein  a  cigarette-pape^^^^^^^  • 
who  have  got  into  the  hab  t  of  ̂ ^in|tn  admmistermg 

As  regards  the  powder,  it  is      ̂ "^^^^^^^^         ̂   meal,  but  the  taste 

the  drul  to  the  healthy  .  1  g^^^^^^  ̂ h  method, 
is  most  unpleasant.    It  is  ceitauuy  

r 
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flavouring  addeJ  to'di^gut  tL  ^^^^^ 
an  acid,  which  may  be  provMed  bv  --n  ^^^V^-^^te  requir, . 
m  natural  hmejuice  •  bK  ordor^n  ^^^^  Po^der 

a  mineral  acid  ihould  be  used  S  I""^^^'^^^  p'operly grain,  but  more  than  this  will  hi  ,  i  ^  minim  to  each 

taste  is  to  be  avoided                   '^"""''^  unpleasant  after- 

buHt'St  ̂ atlt^SlW.^^  r  f  ̂̂-^P ^«-tive, in  order  to  see  what  is  rSv  Sir  P^'^"^  ""P."^ 
hospital  use  it  may  be  ̂solved  in  llfJr  P"*^^"*^-  ̂ or 

some  cheap  form  of  fiavSl  added  P^'^"'  ^^^^ 

witY\'p~ulS"^^^  ^^.^  Coast  of  Africa 
which  resist  the  oidTnarv  mpfhnHc  subtertian  infection, 

or  bisulphate  shou?^  Tused  and  tie  St? '  *  hydrochloride 
time  in  water  otherwke  ̂ h^  *?Ki  ̂ '''Jy  'o 

and  taken  as  indlcaM  above  '^''^'^''^  '°  Po-der 

to  g^thTrdXnVLTare^hen"'?  "^^^  ̂ P' 

an|the  powder  nsed^itrh^//:.*^^^^^^ 

tufbLfe    br"-;;;7^i'  8''=^'^'=  lis- 

Intramusmlar  Injections. are  not  in  fa^mi,,-  of  k  ^ 

mjections  of  quininU'...  of  inje^'o'ns^h^irundlr^^^^^^ but  strongly  recommend  intramuscular  injections  in  all  cases ' 

forlt""the"n:'"'  ''"^      ̂^^^"^  disturbance,"whe 
lor  any  reason,  the  qumme  is  apparently  failing  to  act  when 
the  disease  is  becoming  chronic,  or'^b  serious  subteftian  infections 

fA^  p'r'cTfsSi^e  ̂   dissolVTdTn  noS (o  75  per  cent.)  sahne  solution,  and  carefully  sterilized  Baccelli's formula  is  lo  grammes  of  quinine  and  0-075  gramme  fi4  S  of salt  dissolved  m  10  grammes  {z^  drachms)  0I  wX  oneSn  o 

tta\1h^  sit  ?n  r  "^"'i"  i       *^g--test  carfmust  
be  taken 

which  doe^  W   .    P'°P''^^  ̂ ''^ ^  ^  solution 
which  does  not  cause  pam  is  Gagho's  or  Giemsa's :  Quinine  hydro. 
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i.«+illatffi  i8  gramme
s;  ethylurethane. 

chloride,  iogramn.es;  aqu^c  e^^^^^
^^^^  ̂ ^^^^  .njec- 

f  grammes      ̂ h^ch  on^^^^^^^^^^        -5  g---l°^S"ed  while 

^^^ever  Z  solution  is  to  be  ̂^^^^^^^^^iT  ̂ ^^  there- 
th  pati  nt  is  waiting  ^^.^.^^t'ioiS  to  p^^^^         and  keep  by 

ore  recommend  the  tropical  P^f.^.^J^^^ermetically  sealed  vials,  con- 

£  the  sterilettes.  ̂ h^^      j^^^^f  oS  a  gra^^^      (7*  g^^^f 

taining  either  a  gramme  (i 5  grams  or  5       purchased  from 

carefully  with  i  m  40  carbolic  lo^/o^^' open  mouth  of  the 

out  4l  at  the  nick  m  the  neckband  pa  s  t^^^^^^^  ̂ ^.^ 
vial  through  a  flame  ;  then  draw  up  x  .^-^i^^  needle. 

I  erihzed  all-glass  syringe  P^^Y^^^f  J/^^i^to  fhe  deltoid  or  gluteus 

Plunge  the  hypod-mic  -ed  
e^^^^^ 

maximus,  and  make  the  ejection,    vv  ^^^.^^^  s,te 

a  little  pad  of  ̂ ool^^^S ^^^^.^^efXl^  the  above  manner,  there 
of  the  injection.    Performed  oarefuliy  m  t  in  ection 

need  be  io  fear  of  tetanus  or  absc^^^^^^  .,.,,tion 
can  be  repeated  at  will.  If  ̂^.^f^fleble  before  this  intramuscular 
of  ether  may  be  given  m  the  old  ana  i^^'i^^    •  •        ̂ en  if  admmis- 

be  most  successful  m  intractable  cas^^^^  ^^^ge  and  needle 
toward  symptoms.    We  advise  that  tne  f^er  boilmg,  as  the 
should  be  sterilized  by  rmsmgwith  i      ̂ °  the  quinine,  and  has  an 

tertian  parasites,  iro  i^ay  =liould  be  mad^^^^^  circulation 

sr=f^?r;rifp5^^^^ 

:n'jf^a?p»trd\:^t
a^rtL^^^^^^^  in  t.e

  intra- 
muscular  injection.  .  mArl^an  basilic  or  median 

The  injection  should  be  -^^e  into  the  med^a^^  bas  he  ̂^^^^^^ 
cephalic  veins,  and  not  l^g^^^^^^^^/.^'^Xcted  vein  should  be  ren- 
injected  at  a  time.  The  skin  over  ̂ ^e  ̂ ^^^^^^^^^  carbohc  lotion, 

dered  thoroughly  aseptic  by  soap  and  water  ̂ ^^J^^^^^^  of 
and  then  a  bandage  tied  round  ^^„\V^nd  out    Then  the 
venous  blood  and  make  the  s

elected  vem  stand  out. 
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needle  should  be  inserted  into  the  vein  (care  being  taken  that  there 
s  no  air  m  needle  or  syringe)  in  a  sloping  direction,  with  the  poiS towards  the  heart  so  that  the  injection  can  flow  with  the  cir?ula 
tion  The  point  of  the  needle  should  be  felt  to  be  loose Vl  L  t^^ vein  .  The  bandage  must  now  be  loosened  and  the  iniectioA  made slowly  the  effect  on  the  pulse  being  noted.    The  needle  V  now 

^''P*^'^        fi^'^d     position  by  a  bandage. 
iJosE.— To  adults  we  generally  give  three  times  a  day  by  the 
H^ZtJip  °^       ordinary  preparations  (sulphate,  hydro- 
Wr..  i'  treatment  in  the  Ceylon  clinic  and 
hospitals  IS  a  mixture  composed  of  quinine  sulphate,  5  to  10  grains  • 

P  f 5  "^^^^^  ■'  syrup  of  orange,  i  drachm 
+hn    wl!^^'"'  '  ^^^^  euquinine  in  slightly  larger  doses though  there  is  no  danger  m  administering  large  doses, 
u  A  intramuscular  or  intravenous  injections  we  give  10  to  15  grains 
by  the  rectum  30  grains  ;  but  when  given  by  the  last  method?  some 
tincture  of  opium  should  be  added,  to  prevent  irritation,  which 
otherwise  is  hable  to  occur.  Five  or  ten  grains  of  potassium  bromide 
added  to  each  dose  of  quinine  wiU,  to  a  certain  extent,  prevent tinnitus  aurium.  In  cases  in  which  the  heart  is  weak  a  few  minims of  tincture  of  digitalis  should  be  prescribed. 
Children  suffering  from  malaria  stand  quinine  well,  and  the 

minute  doses  advised  in  so  many  treatises  on  the  diseases  of  children 
are  in  our  experience,  utterly  inadequate  in  the  tropics.  Infants 
under  one  year  of  age  may  receive  from  1  grain  to  ij  grains  six 
times_  a  day  ;  children  between  one  and  three  years  of  age  from 
1  gram  to  2  grains  six  times  a  day,  and  those  between  three  and 
ten  years  3  to  3  grains  six  times  a  day. 

Nocht  has  advised  the  administration  of  quinine  in  small  repeated  doses 
ot  2^  grains  five  times  a  day.  This  method  is  us.eful  when  there  is  a  tendency to  haemoglobinuria  and  in  pregnant  women  in  whom  the  administration  of 
lull  closes  may  induce  abortion  ;  but  this  action  lias  been  greatly  exaggerated many  cases  ascribed  to  quinine  being  due  to  some  other  cause.  We  have  often 
given  I  S  grains  of  quinine  daily  to  pregnant  women,  but  divided  into  small 
doses  of  2  to  3  grains  (Nocht's  method),  and  in  severe  cases  have  pushed  the 
eSr  effects.    The  addition  of  a  little  opium  may  prevent  bad 

Duration  of  Treatment.— When  the  fever  has  subsided  and  the 
patient  is  feeling  better,  the  administration  of  quinine  must  not  be 

discontinued',  because  there  is  the  fear  of  a  relapse,  caused  by parasites  which  have  not  yet  been  destroyed,  and  which  may  be 
hving  in  the  spleen  ;  or,  again,  there  is  the  fear  of  the  parthenogenesis 
of  the  macrogametocyte.  In  order  that  the  treatment  may  be  suc- 

cessful, the  quinine  must  be  continued  for  a  long  time.  Our  routine 
practice  has  been  to  continue  with  10  grains  in  the  morning  and 
10  grains  in  the  evening  for  a  week  after  the  cessation  of  the  fever, 
5  grains  in  the  morning  and  5  grains  in  the  evening  for  about  two 
weeks  after,  then  5  grains  every  day,  with  a  double  dose  once  a 
week,  for  about  three  months.  In  some  cases  when  the  fever  has 
ceased  it  is  advisable  to  associate  some  iron  and  arsenic  with  the 
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..ese  ...  s.o.a
  not  .e  ,ven  .

u..  t.e  .... 

Smonly  noticed  that       dose       quj^^      the  individuals  who 

HloPHVLACTic  US
E.-This  will  be  di

scussed  in  the  sect
ion  on 

^^^SSZS
:^  S  

Vnin,  and  tetr
ahyd.0- 

quinine  are  not  sati^!^|:tory
^^^  

supererogation  to  mention 
Other  Drugs.— It  i\^™°f  ̂ :'i„.;a  such  as  cuprem,  methyl 

other  drugs  in  the  treatment  of  rnalana^^  S  knmune  animals  aud 

blue,  atoxyl  and  treatment  by  the  ergn^  1,  been 

by  violet  hght  or     the  c  ark^  met  y  ^^^^  ̂ ^^^^ 

used  by  several  authors  ̂ ^^^^^ll'^^^fbe  compared  to  that  of  qumme. 

In  our  experience  Its  efficacy  
cannot  be  comp 

Survevor  has  re«n^tf .^/^ ̂̂ ^^^^^^^^^^^ acid  twice  or  three  times  a  day  J?^^^         also  be  administered  by 

fo"  the  crescents  of  L,  ̂ ^/^''^^  /j^Conseil  and  others  have  tried iniections  of  sodium  picrate  ̂ ^^^^^^^f  ̂ ^p^^Hs  If  used,  it  must  be  com- 
Xarsan  in  malaria,  with  ̂ ^^^  "^^^^^^^^^^^  found  to  be  useless  m 
bined  with  quinme  J^^'^^^^^ly  ,XSln  ad:  upon  Plasmodium  vivax  mtra- 
subtertian  fevers,  but  it  and  ̂ ^^^^^^^^  o^f'^^eoLlvarsan  is  rS  grammes,  and 
venously  or  intramuscularly.      

1  iie  aose  oi 

that  of  salvarsan  i  -o  gramme.  nrartitioner 

who  works  in  the  tropics  must  often  be  P^^P^f^^^to  ̂ ^.^^^ 
well  as  the  medical  treatment.    Wh^^^the  attack^^^^^  blankets, 

must  go  to  bed,  and  m  the  cold  stage  ̂ rap  up  wel  ^.^^^^^^^ 

At  thi  same  time  arrang^^^^^^^^^  n^st  be  made  m^^  ̂̂ ^^^ or  diarrhoea,    ihe  treatmeiiL  ui  rlrinks  hot  tea,  etc.,  m 

to  encourage  perspiration,  by  j^^^f/^q^iic^^^^^  as  possible, 
order  that  the  toxins  m^y  .^e  passed  out  as  q^^J^f  ̂^^^^^^tion. 

^^JTe  Sh^Jett^
^^^  notLen^reatly 

there  is  no  ice,  dissolve  some  ̂ ^^t  and  juice  of  fesh^^^^^^^^^ 

together  with  some  vmegar  or  
weak  acetic  aaa  ana  r 

or%au-de-Cologne  in  a  small  basin  of  water^  and 
  a  tei  soc^^^^g 

handkerchiefs  in  this  mixture,  apply  them  one  a^^^^^^^^ 

changing  as  they  get  warmed,  
to  the  patient  s  forehead. 
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A  littie  stimulation  of  the  auricular  hranrlT  +i, 

Another  method  of  relieving  the  headache  and  pains  about  the 

stage  IS  arawmg  to  a  close  a  sponge  over  with  tepid  water  is  mnc;t 

"Sch^:kT'^^  P^^^^^^^  ̂ «  to^sleen^wT^ 
Treatment  of  Symptoms  and  Special  CoNDiTioNS.-Vomitinfj 

or  ch:moa.nT'"^l'h'"^  ''"^^'^  soda  wate? 
1..,      f  1   ̂  '^"^  ̂^''^^     "°  1^6'  cover  the  bottle  with  a  thin 
layer  of  flannel  soaked  in  water,  and  hang  in  the  breeze     If  these simple  remedies  fail,  and  the  symptom  is  really  urgent  apply  a mustard-leaf  to  the  pit  of  the  stomach,  or  give  a  mature  co^ntJin mg  chloroform  or  a  hypodermic  of  morphine.    If,  desp  te  aU  tSs 

oT^TJ^ir'^T^  '''^^  be  washed 
and  ZZa  t  ̂  alkahne  water.  Hiccough  is  not  often  present, 
and  would  be  a  most  unpleasant  sign.  It  can  be  checked  by  the mustard-leaf,  by  codem,  or  by  a  hypodermic  of  morphia  (gr.  I) Not  infrequently  the  patient  is  worried  by  a  sha^p,  dry  cough 
which  IS  best  treated  by  codein  or  morphia  in  some  form,  e  g.:~  ' CodeinEe  i 

Syrupi  tolutanae       .  .        . '.        . "  '        '  '    i['  ̂' 
AqujE  chloroformi     .  .        .  .  "        '  '        '  '    ?h  5i 

au  51. 

administered  every  four  hours. 
Constipation  must  not  be  allowed,  and  should  be  promptly 

reheved  by  a  dose  of  calomel  (i  to  3  grains),  if  necessary,  followed 
by  a  saline.  Ziemann  strongly  recommends  washing  out  the  rectum 
with  warm  normal  saline  solution  as  a  routine  practice,  but  though 
we  have  used  this  m  bad  cases,  we  have  no  experience  of  it  as  a routine  practice. 

Diarrhoea  is  at  first  useful  in  ridding  the  body  of  excess  of  bile 
and  other  waste  products.  Prolonged  diarrhoea  must  be  treated 
with  astringents  (bismuthi  subnitratis  or  salol  gr.  x.  every  4  hours) 
Meanwhile  it  should  be  borne  in  mind  that  though  quinine  is absorbed  by  the  stomach,  stiU,  with  much  diarrhoea  there  is  often 
gastric  disturbance,  and  therefore,  if  the  drug  is  given  by  the mouth  in  these  conditions,  its  utihty  may  be  small. 

Splenic  pain  and  hver  pain  are  not,  as  a  rule,  severe  enough  to 
make  special  treatment  needful,  but  occasionally  the  splenic  pain 
may  be  severe  (due  to  perisplenitis),  when  hot  fomentations  will 
relieve  it,  if  it  is  thought  necessary  to  use  them. 

Hyperpyrexia  must  be  treated  by  cold  sponging— if  possible,  with 
ice  ;  if  not,  with  the  mixture  mentioned  above,  or  by  cold  packs, cold  baths,  and  cold  enemata. 
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Mgidity  requires  specia,  ̂ ^'^T
^^f^ 

locc  rpservoir  via  a  long  piece  ui     p  ,  ■  -    aspirator-case,  ine 

needle,  such  as  those  in  the  ̂ o^^-J^J^,,,,,^  just  below 
11^1  sites  for  the  injection  are        siut;^  

^^^^^  ̂  

S  Irmpit.  and  the  outer  aspect  of  the  h^^^^
^^^  bje, 

■  hould  be  injected  in  one  p^^^^^^^^^^  pe/nSns  fever  requires  s  imu- 

S  tpod^ics  
of"a\t;»  

ether  or  strychnine,  
and  tre at- 

"^^L^cSa&ciosa  .a^^  I^^f^^SS^  ■ 
and  with  local  ̂ ppbcations  or  inject  o^^^^  ̂ ^^.^^  ̂   l^nc 

form  perniciosa  obviously  calls  for  diiu^     ̂^.^^^  ̂ ^^^^^^^ 

niections.    In  pernicious  cases,  w^en  iii  p  attendants 

/oTcomatose.  the  pra~r  ̂ ^^^^^^^^  as  unfortunate 
in  whose  charge  he  is  left  are  reai  y  .^^^^^^        warn  the 

accidents  have  been  known  t^  ̂ PPf  bladder  has  been  emptied 
practitioner  to  make  ̂ ^Jf.  ̂^f  ̂t  by  mere  casual  inquiry  brit 

Specially  in  del^"°f  P^^^^  Tn  choleraic  perniciosa  the  treat- 
by  percussion  of  the  abdomen     r  addition  to  quinine.  In 

ment  for  cholera  ̂ ^^^^f 
dysenteric  perniciosa  the  treatment  rn  pseudo-Addison  s 

fcatLVst^ea^^
^^^^^^^^  ̂   — 

given  twice  daily  in  addition  to  quinme-  .maintained  by 

i*^^:ral°o
  stoLch  irritation  — 

water.  .  xt,,  ̂ nrl  clear  soups  and  milk-puddmgs 

During  remissions  broths         d^Yon  of^a  quartan  or  tertian, 
should  be  allowed    In  the  intennissi^^  h  ^^^^  ̂ ^^^ 

and  during  convalescence, 
 regular  meais  ui  g  f 

be  given.  rr^wATESCENCE  — The  important  point  to  be 
Treatment  of  Convalescence  ^  quinine  in  smaller 

remembered  in  convalescence  f
  to  continue  tn  q^ 

doses  for  at  least  three  months  after  tte^^^^^^^^ 

should  be  placed  on  a  tonic  ̂ ^th  iron  and  arse^^^^  ̂ ^^^^^^ 

if  he  has  been  seriously  ill  he 
 ni^^t  have  a  change  t 

The  patient  must  be  impressed  with  the  tact  max  ^^^^^^^ 

continue  the  quinine  on  
arriving  m  a  coolei  clima

te, 

of  fever  will  surely  take  place  If  he  d^^^^^^^^^  constantly 
Treatment  of  Chronic  Malar^a^  he  should  be  sent,  whenever 

suffering  from  attacks  of  mala
rial  tever  ne  su 

possible'  for  a  change  to  a  cooler  chmate  n  the  ̂ ^^f  ̂^^ment. 

derate  zone,  but  should  of  course  continue  the  q^^^^^^^^^  bed 
If  he  cannot  afford  a  change  of  chmate,  

ne  mubi  u  ̂  
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^^I^^J^  :-k^t^-     ̂ --^  t'-py  intra. 

cachectic  for  a  chanf?e  o  cL  'tT^^^^^^  'I  .'^"^  ̂ ^alarial 

the  anc^mia  with  Trfn  and  Tr  'ekic  Trn.T^  "^."^^^  "^^^^  ̂^^^^ 
cacodylate  of  quinine  is  Sfteruseful  ejections  of 

seriJuf  very  great  success  which  has  followed  every 

tifically  apply  a  well  Ihou'gM  out  of  TZTon^  """" 

and  fl^ilirg^L^^^^^^  ^-g^  -fected  with  n.ale 

being?''  '^"^'^  Anophelines  to  the  infected  human 
^-^l°P--t  of  .he  malarial 

being?''  Anophehnes  to  non-immune  human 

line-  (sTSS^^^^^^^^  ^  (^)  the  Anophe- 

caJSof 'be'Xref-'tf '"''^'^^  °f  -^^-na,  and  it 
.w"?^  /  fi!         '  therefore  methods  of  prophylaxis  must  be 

M       ̂ ^l^^  the  Anophehne^  ̂  Man.— The  prehminary  step  with  regard  to  man  is  to  ask  his 
fa  ts?  assistance,  and  for  this  purpose  education  with  regard to  d  sease  m  general  and  malaria  in  particular  is  required.  Fh^t 
with  theT  ""'''''"'^  ̂ l'""^  "^^di^^l  profession  into  touch 

has  been  donr^^'  '^if'  ̂ 7  Ross/and  Grassi,  and  this has  been  done.    Secondly,  it  was  and  is  necessary,  by  lantern  lec- 

o7'fhe    rnn'''^P?rP^^''''  ^^^^^^^^^  the^'edJcated  publ  c 
tL  nLnte?  ?hP  ̂^^"^^f  ̂ ^^y  ̂ ^^^  caused  to  the  Government, the  planter  the  merchant— ^.e.,  to  the  employer  of  labour— bv 
rnalaria.  Unless  this  can  be  done,  the  money  necessary  for  the 
effective  prophylaxis  will  not  be  forthcoming."^  No  one  lill  deny !w        T  ^'^?*''t  ̂ ^^"^  °f  ̂i'^l^^ess  in  the  tropics,  though 

L  WiT-^'T  f  Hf'  r^f""^      mortality  is  low  and  places  where  it 
^L.  rt'2^^  P'°P^'  ̂ ^^^  *°  recognize  is  the  financial loss  caused  by  this  sickness. 

Therefore  we  quote  the  well-known  example  of  the  Adriatic 
Railway  Company,  which,  according  to  Ricchi,  used  to  spend  on 
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.       on.  6  4X6  wor
kmen  living  iu  mala

rious  areas 

PpMets  in  the  H^^XRet^  ̂ '^A'  if  possibl<=,  the  demonstra- 

.  in  anelghb^^^^^  ̂ 'SSircft  tropics  may  not 

i';:v':Sed^7"^^^^^^^  S'lTitteache.  oi  the  e.e^n- 

-fenSnSS^^^^^         iin.a  be  .e.  other- 

i?re?e'ifns;^erofrJ^^^^^ 

It  ̂̂ Irra^Sr^
'a^V^  th-liS,

  baLd  upon  the  k
nowledge 

of  the  scholars.  ..t,i^llv  been  and  are  being  carried  out 

AH  these  methods  have  ac  -^^y  ̂e^^         and  any  good  which 

"^^^SS^^^^dkZI^  knowledge  ac,uired 
Another  prehmmary  matter  s      use  

build 

concerning  the  life-history  of  the  Atjn^^^^^  the  margin 

houses,  coolie-hnes,  etc.,  f'^J'^^^J^liov  these  insects.  Hace  the 
of  water  hkely  to  be  a  breeding- grouna  ^^^^  ̂ ^^^^  ̂ ^^ive 

buildings  on  high  ground,  an^^^^  better-class  houses  away 
children  harbour  gametocyt

es,  , 

from  the  lower-clals  -tive  town  or  v^^^^^^^^^  the  actual 
n«..-Leaving  now  these  Pf^^^^^^^^J^.ia  in  man  by  quimne 

i^L^^^
^^^- 

""l^:^  consists  m  taW  a  lage^f -  (^
grains)  ̂of 

quinine  on  two  consecutive  days  every  e  g       ̂ ^^^^^  ̂  

Lnths,  while  Celh's  me  hod  con^^^^^^^^  .^^  „f  q^.nine 

gramme)  of  quinine  daily  ;  Pleh"  s  m  tau  g     |    .^^  ^^^^ 

every  fourth  day.    Our  o
wn  method  is  to  give  5  g

 

in  addition,  a  double  dose  (10  g'^a^n^  advise  him  to  take 

enable  the  patient  to  remember  the  10  tmc^  .^^^,3  niay 

the  double  dose  on  a  Sunda
y.    For  children  b 
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may  be  |iven  with  a  little  sweeteS  condeilrf  ''"l^  ̂ "^^ 
by  Watson,  or  chocolates  of  fann!,^„  '™^^-  '^^  advised 

advised  byCcllf^al^Sered'  ̂ "'"'"^      '°  '  « 

it  mus\'te%"^Sed?Sru^^^^^^^^^^  b"' 
a  long  nse  of  quinine  of  wl'  cnt  Tos  EXT'  "''^ 

".a^  ^^^^^^ = 

qmnme  IS  manufactured  by  the  State  and  disHutrd 
poor  while  employers  of  labour  are  compel  ef to  suppll  it  „^.l^ work-people.    Governments,  municipalities  etc    can  Lo  I  l 
this  way  by  giving  fr^e  quinine  to  th?  populace  '°  ̂'^^  ̂" Ihe  systematic  free  distribution  of  quinine  nowdpr^  i 

•   necessary,  and  enclosed  in  papers  with  a  vXcuW       1  "  f 
the  recipient  that  there  is  no  ?hai^riLlso  Srftd  amon^/h"^"^^^ population,  as  is  the  distribution  of  qu?n^fe  to?^^^^^ 
schools  by  the  teachers.    It  is,  however,  necessary  to  see  tSt the  qumme  is  actually  taken.    The  distribution  mJst  be  canned 

oMaS^qulSSr  '^^P^^"^"^'  
travd^a^'to 

By  this  method  Koch  freed  Stephansort,  in  New  Guinea  from 

"curTf'thy.'  '^Ti'  1  ^^^^1-^-  ̂ 1^^  disease  win  Z lecur  If  this  method  alone  is  used.    It  must  be  remembered  that free  qumme  distribution  on  a  large  scale  is  very  costly 

hiffl  'if "^^^^^"^     t«  P^-event  min  from  beiue bitten  by  Anophelmes.    This  may  be  effected  by  the  constant  and 
mtelhgent  use  of  the  mosquito-curtain  ;  by  rendering  hrdwellW 
or  certam  portions  of  it,  gnat-proof ;  or  by  the  appLaTion  ?f chemicals  which  will  keep  the  mosquitoes  away 

suSbt^',-T^^''^f^.*''        mosquito-curtain,  the  mesh  must  be suitable— z.e.,  twenty  to  twenty-four  meshes  to  the  square  inch 
It  should  be  tightly  spread  over  the  bed  by  means  of  tl  ?  mosqu  £ curtam  railings  of  the  bed,  and  be  tucked  in  under  the  Sattress 
on  no^  consideration  whatever  must  it  be  allowed  to  hang  loosely 
or  to  fall  on  to  the  ground.    It  should  be  in  position  in  the  early atternoon,  and  must  be  in  good  repair,  for  if  it  is  torn  it  is  worse 
than  useless,  becommg  a  mosquito-trap.    It  must  be  kept  clean- 
especially  at  the  top,  which  is  apt  to  accumulate  all  sorts  of  queer things  from  the  roof.    Never  travel  into  a  malarious  region  without 
your  own  net,  as  the  condition  of  those  in  rest-houses  may  be  far from  good. 

Secondly,  with  regard  to  gnat-proof  rooms  or  houses,  these  can 
be  easily  constructed  at  but  slight  cost  by  using  wire-netting  of 
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1  c  +n  thp  inch  preferabl
y  the  latter, 

twenty  to  twenty-four  •  J^^f' Vav  a^-e^a  great  convenience, 

quito-proof  ̂ o^^^'J^^"]' f,Su^^^^^^^^  of  a  wooden-  framework, 
?vork  requires.  These  are  constiucteQ  ^^^^^  They  ,  are  onh 

supporting  the  gauze  and  have  a  ^^.^^^^^  .^^^^^  ̂ 1 

fern\l?:ltu^
^^^^^^  a  veranda.

    The  cost 

^"tspital  wards  ought  certainly  ̂ unll^Vet^^^^^ 
malarious  districts,  as  ̂ ^o^s  are  o  te    to^         _^  ̂^^^^ 

their  blood  teeming  .^^^.^ /^^/^^^f  the  chance  of  future  patients 
suitable  Anophehnes  m  t^\^°'P'^^^  is  considerable, 

suffering  from  other  ̂ ^^.^^f  ̂.^^Xr^^^^^^^^    has  been  tried  to  a 
With  regard  to  coolies,  ̂ ^^J.^^t^f  rubbing  all  over  the  body 

certain  extent  ̂ ^th  success-vlz     h^^^^^^^^  g  ^^.osene, 
an  oil  composed  of  ̂ 4  i  per  c^^^^     carbolic  acid 

fsldder  Cfoirs?^^^  
t^Si^e        rnix^Sre,  whi

ch  is  called  the 

'  '^^eKrand  pimkahs  are  sec
ondary  methods  of  preventing 

Anophelines  from  biting  h
uman  bemgs. 

malaria,  but  that  all  t^^*  '!l'°Jrde^^^^^^      that  as 

St  S'ttfa^  deXeTlf
  a  g.r^:S -^^^^^^  will  imm.gtate 

■'"Claf  rrthrap~wS^^^
^  objection  by  pom«ng  °ut 

S  the  tositrsvm-oundi^g  that  are
a.    A  square  one  mile  wide  wd 

hive  a  oenS'density  of',  per  cent    at  ̂   "i^',™''^  Te 
the  boundarv  n  per  cent.,  and  at  the

  boundary  50  per  cent.  01  tm. 

surrSfng  densFty.  No  experime
nts  have,  however  been  earned 

out  to  determine  whether  these  assum
ptions  are  cor  ect 

There  is,  however,  no  doubt  that  Anophehne  \e<^]y^*^?J^ 

the  reduction  of  malaria.    The  work  done  undei
  ̂ ^^^ 

at  Ismailia  proves  this,  for  the  cases  
of  malaria  we^e  reduced  tiom 

I  551  in  1902  to  37  in  1905,  and  these 
 latter  were  all  lelapses.  ihe 
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pools"  with  n'  f  ?V  50,000  francs  for  drainage  and  irlling  up  of 
out  To  f  ̂   ̂ 1  ̂̂ P^"/it^i-e  of  18,300  francs,  which  torked 
out  at  2-3  francs  per  head  of  population  wouaa 

MaTarStat^pf  ^^'^S  Swettenham,  in  the Malay  States,  by  similar  methods  reduced  the  cases  of  mala rh admitted  into  the  hospitals  from  610  in  1901  to  23  in  loorwh  p 

^:t^:^':^eti^lTr''''^'  whidfn^
aSaran^ 

nieinoas  weie  employed  were  197  m  1901  and  3=?^  in  100=;  Thp 

o  fp?r"cerofTho''''  the  Ywo  tolns  in  |oV  a
mTnted^l^ 0  5  per  cent,  of  those  exammed,  while  in  the  surrounding  district 

they  were  more  than  23  per  cent.  The  financial  sav^^l  t  also 

SHck  Lr?ifi/'f  ''''  Government  employes  in  1901  'obtained 23b  sick  certificates,  amounting  to  1,026  days'  leave  and  in  100^ 

was"^ A'o'r'^^r'-rh'  30  days'  leave.  The  cost  to  the  end  of  ̂o^ was  £10,100,  with  a  yearly  expenditure  of  £410.  The  cost  ur,  to 
the  end  of  1905  worked  out  at  £1  4s.  per  hea^  of  the  population. 

Tn  pin7°  "^^^^  Kong  by  Dr.  Thompson. 

elabor^?p  a"^^'  "V^^'u""  ^^^^^^'^^  ̂ ^-ken  a?e  very elaboiate  and  systematic,  because  the  sanitarian  is  given  a  free 

wiJh  tW.?  1^  considered  where  health  is  in  question,' Th.J     result  that  malaria  and  yellow  fever  have  disappeared 
Theie  can  therefore  be  no  doubt  that  the  destruction  of  Anophe- Imes  will  lead  to  the  diminution  of  malaria.  ^ 

The  Insect.— The  measures  which  are  used  may  be  classified  into those  directed  against  the  insect  and  those  against  the  larva;  With 
regard  to  the  insects, fumigation  with  some  substance  such  as  sulphur 
(2  pounds  to  be  burnt  for  every  1,000  cubic  feet  of  space)  or  pyre- 
thi-um  wil  stupefy  them  and  cause  them  to  fall  to  the  ground  when they  can  be  swept  up  and  burnt.  This  is  useful  in  deahng  with 
individual  houses  prior  to  residing  therein.  The  insects  may  also be  destroyed  m  houses  by  the  use  of  the  hand-net  as  advocated 
by  Koss  and  Gorgas,  while  the  use  of  a  hand-fan  is  also  recom- mended. 

The  Larva.~lt  is,  however,  against  the  larva  that  measures  are most  easily  taken,  and  these  include  :— 
Engineering  works — 
1.  Draining  swamps. 
2.  Draining  roads. 
3.  Filling  in  hollows. 
4.  Training  streams. 

5.  Planting  trees  at  intervals,  not  close  together  (this  is  both 
ornamental  and  useful),  or  the  thinning  down  of  dense  plantations until  the  trees  are  at  intervals. 

6.  Segregation  either  of  the  whole  community,  by  altering  the 
residences  from  some  very  infected  area,  or  partial  segregation 
of  a  chosen  portion  of  the  community  from  the  worse-infected 
portion. 

Sanitary  works — 
I.  Removal  of  small  collections  of  water. 
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c     +or  with  kerosene  (crude  petroleu
m)  by 

Oiling  collections  of  w
ater  with  iceiosenc  v

 

me^ans  of  sprays  every  ten  clays.  ^^^^^ 

Recently  Wise  and  Minnett  -.^^g^r^^^^  giving  a  dilution 

cafbolic  aL  be  ̂ ^^"1  ̂^^^^^^Uai^S       the  larvae  without  injuring  any 

3-.  screening  wells.  ^^^^^^^^^^^^^^ 
i  Removal  of  plants  hkely  to  cont^^^^^  bamboos,  pineapple 

plies  (the  foUowmg  maybe  ̂ P^^y^"^  in  streams 

plants,  traveUers'  P^^^^  ̂^^X^^Se  of found  to  be  protected 

rat^e^ies.    Water-w
eeds  should  be 

^"TStolXfoTfish,  es
peciaUy  '  milUons/  into  col

lections  of 
water.  Thus 

It  is  always  easy  to  find  so^ne  loc
al  fish^whAch  ̂ U  eaUarv.  -adi

^y 

in  Bengal  the  l^rv^-eating  fish  are^  H^' i^cto,         several  species 

rSLV^S-  TadpXs  ̂
n^::/— en  also  eat  mosquito  larv.. 

6  Growth  Of  weed  in  water
,  especially  Lmn.,  the^u

ckweed. 

of  methods  rrmst  be  bette^  thoroughly 
any  case,  a  definite  scheme  snouiu  caution  is  necessary, 
and  continuously  carried  out.  But  a  ̂o

id  ol  cam  ^ 

Having  made  the  survey  and  iS  upon  an 

;X^ts%X"KtrSltrw
^Hh  fhe  authorities,  who 

"■^T±aTSed°  a\te  ™ay  be 

Reduction  of  Bi<«,-Mosqmto.n
et,  screening  the  house,  use 

cides,  by  natural  enemies,  or  mco
nvenienced  by  diminution  ot  de

nse 

"^'farvL"  may  be  attacked  by  removing,  fi^^^g' /^■/'^^■^^"^JS 

lectSns  o?  water   natural  or  in  pla
nts,  by  mtroducmg  fish  oi 

beers  into   water,   or  by  the   
engineering  works  mentioned 

'^The  smaller  methods  are  usually  carried  out  by
  gangs  of  worlonen 

—mosquito  brigades— under  trained
  supervisors. 

TaS Redudion.^By  quinine  prophy
laxis  and  by  segregation. 
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Relative  Values.— The  relative  merits  of  protection  at^airmf  mn. 
qmtoes  and  quinine  propliylaxis  have  beeKrestiL^^^^^     CeU  " whose  results  are  embodied  in  the  following  table  -         ̂   ' 

Relative  Values  of  Quinine  Prophylaxis  and  Antimosquito 
irROTECTION. 

Method  of  Prophylaxis. 

Percentage  of  infections 

None. 
Quinine 

Prophylaxis alone. 

Antimosquito 
Protection 

alone. 
Quinine  Pro- phylaxis plus Antimosquito 
Protection. 

33% 

20% 

2-5% 

175% 
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CHAPTER  XXX 

THE  TROPICAL  H^:mOGLOBINURI AS 

General  rexnarks-Malarial  ha=n.oglobinuna-Quinine  h.n:oglobinuria- 
Blackwater  fever--References. 

GENERAL  REMARKS. 

SoZ^rfhTur^l;      fo'  S"""^^  -        altered  h.n.o- 

L  a^^^oxlS^^^^^^^^^  -editions  which  .ay 

inVeturl7l\"7n1l\l^^^^^^^  "^^^^  occasionally  occur 

The  S.L'/r'i  ^^^^"^^^  ̂̂ i^'        naphthol.  ' 
as  blackw.f!^  H*«^ogIobinurias,  which  are  specific  diseases,  such as  blackwater  fever  and  paroxysmal  haemoglobinuria. 

gro5ps-viz.^'''  concerned  with  one  entity  in  each  of  these 
1.  Malarial  hasmoglobinuria. 
2.  Quinine  hcemoglobinuria. 
3.  Blackwater  fever. 

I.  MALARIAL  H>?:M0GL0BINURIA. 

ca?sPd''hv  rr^^^^"""^  haemoglobinuria  is  simply  a  hemoglobinuria caused  by  Laverama  malance  Grassi  and  Feletti  1890 
History.— This  form  of  hemoglobinuria  has  been  much  confused witn  qumine  hemoglobmuria  and  with  blackwater  fever  It  is 

SrlaUever^^^^^'"''"''  occurring  in  the  course  of  pernicious 
-ffitiology.— The  etiological  factor  is  L.  malarice  Grassi  and  Fel- 

^rl\.  ̂ ^g^^^f  with  some  other  factor,  which  inhibits  the production  of  antihemolysins. 
Climatology.— The  distribution  is  coextensive  with  the  distribu- 

tion ot  the  more  severe  forms  of  malaria,  and  is  therefore  most evident  m  the  tropics  and  subtropics. 

910 



QUININE  HJEMOGLO
BINURIA  ^  9" 

1         Rla^i   Brem,  and  Zeiler, 

Pathology.-As  1- 
been  shown  by  d^Bla

..  B 

the  nialai-ial  parasites  g\^e  use  to  ^^^^i^s  of  parasites, 

varies  in  quantity  -^^\5fi  7,Xn  of  antiheemolysin,  which  is 
hut  is  kept  in  check  by  ̂ e  aciiou  •    circumstances— e.g.. 

horned  in  the  body  but  which  u^^^^^^^^  ,^  ,,ffieient 
exposure  to  the  weather  etc.— may  laii 

 F  ^^^^ 

quantities,  and  >^moglobinaemiaj^^th  ̂ ^^^^^  ̂^^^^^  y  , 
km  found  tlmt  three  parts  of  a  h^^^^^^^^^  p^^,  f 
pernicious  malaria  eompletely  destroy    ̂   minutes.  This 

I  5  per  cent,  suspension  of  erytbfoeyws  y^^^  ̂^^^  ̂  

Lmdysin  is  thermo  abile.^  Z^^^^^^^ 
strated  the  presence  of  antfTmoiys^  ^^^^^  permcious 
viduals  as  well  as  m  that  oi  pcibu  ,  g  ̂j^e  presence  or 

™aUna.   It  wo"l?  *«traffi  of  pernkrols  malaSa  depends 

:S"l*e  '".^^-^'Slfa^eThose'o'f  an  attack  of  per- 
Symptomatology.-The  g™P^7^,Xre  °  the  presence  of  haemo- 

fng,  g'<'-^P^'^Sf^^'Z::^ittoTT.i.  by  first  demonstrating 

thfp~^?i  «E  
in  the  blood,  and  then  by  

the  rar.ty  of 

'"SSment.-lhis  is  tire 
 same  as  for  other  forms  

of  pernicious 

"p'rothyFa4'.-The  prophyl
axis  is  the  same  as  for  mala

ria. 

2  QDININE  HffiMOGLO
BlNDBIA. 

Deanitlon;--An  acute  noncontagious  ̂ ^^^^/.l^'.at 

of  ha^moglobmuria  can  be  produced  at  wm^^^  ̂   ̂̂^^ 

single  small  dose  o«  q™'™'  f^'^e  ndfvidual  in  whom  each 
seven  consecutive  ̂ "ff  "f™i™„e    We  have  met  with 

sltr  :ief  bui-r'  m-axlm^um
'  ̂ s  tTaXas  of  hemoglobinu

ria 

ra  ̂o  t^^^^^^^tjh!^^^^ 
TnTotherf  havfsTrongly  advocat

ed  this  theory,  but 
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etc.,  and  the  unknown  factorrfecto™  InT/  "'\'.'''''r'<^  '"^'^ria, 
las  taken  the  requisite  dose  of  qutaine  ™°"™ed  below,  and 
etiology.— The  causation  of  this  conditinn     n,      .  •■ 

of  qumnie  in  cases  of  malarial  Carl,?,  »  1  V  ,  ' 
this  is  not  the  entire  aTtioInm  "?  malaria,  but 

more  comn,onlyT.erj&a°t'p:S  'and'aSoit'"" to  administer  quinine  to  the  maioritv  of  .1      ,   ,  ' 
and  malarial  Cachexia  without  'cauL„  S    °  "i^"™" 
over,  the  administration  o  fdose  rfrsdt  S  S 
quinine  will  prevent  the  ha!mn»lob?„  ?  ealciura  prior  to  the 

vidual  has  oc^eurredVftoS^at'nSrati^"''  i"^'- 

littk  ™tS;od'L?i&een'v^""'S?  hemoglobinuria  is  but 
Yorke.  who  demonstrated  ?he  ft     ̂   ably  studied  by  Barratt  and 

and  as  the  bihyd?"  h  to  de  as  we  la"  ttZZ" 

hydrate  upon  Lalthy  rcd^^^oT^'erilrf^und'thTt'l""  "'''""^ I.  All  the  above-mentioned  agents  produced  ha;molvsis 
^^2.  Jn^equimolecular  concentration  L  h.molyti  "pX?is  neariy 

cajaly^j  a»  ZT^X  TZ^J^^^^^'^  ^ 

£th^od-u%-tr=-^^^^^ 

Morbid  Anatomy.-We  are  not  acquainted  with  any  direct 

Slwr  have'^^eVf^'^''  -^^^  ̂PP^^--^  of  theTdney  n dnS!.7  \       f  """^  pernicious  malarial  fever  in  which  large 
doses  of  quinine  have  been  administered  without  success  resenS^ both  macroscopically  and  to  some  extent  microscoS 
kidney  seen  in  blackwater  fever  

^lubcupicaiiy  tne 

atfacT^ofTlf  f  ̂̂ ;~J^'  ̂ T'^^  symptoms  resemble  those  of  an 
IS  absent  the  jaundice 

Diagnosis.-The  history  of  the  attack  following  the  administra- 
j;rrLTargiV7rcT^^^^^ 

sie  -ss^M  £^v?-svr  ̂ dHS 



BL4CKWATER  F
EVER 

ss??l?sSifiiS 

mmmmmm 

stirred  with  a  glabb  ro
a  eveiy 

of  the  time. 

Prognosis.-This  is  ̂̂ ^^^",y  .S°°4tion  should  be  stopped  aud 
Treatment.-Quinine  ̂ ^^'^'if^lll^^.r^^n^vy  treatment  for  black- 

calcium  lactate  adrnimster^^^^^^^^^ 
water  fever  as  mdicated  below  snouic 

 ^^^p 

Prophylaxis.--Europeans  about  to  vi^vt^  ̂.^.^^ 

should  be  given  a  test  dos
e  ot  lo  or  i:,  g 

?n  onier  to  exclude  id
iosyncrasy. 

.  BLACKWATER  FEVER. 

Synonyrns.-Mala:ialH.n^i5^ 
uric  fever,  Bilious  Remittent  fever  Malignant  ^.^^^^  ̂ .^.^^^^ 

rhagic  Malarial  fever,  Mdanurg^^^^^^^^^^^  ̂ ..^^^  Bi^-^^^e 
Hematurique,  Fievre  BdieuseJ^^^^^  g  h^^^  (.^.^1^ 
Grave,  Fievre  Biheuse  M^^^^^^^f^^S  Schwarzwasserfieber. 

des    Acclimates.     German 
CraiienneDer, 

liaZian ;  Febbreemoglobmurica  ^  ̂^if^c 

Dennition.-Blackwater
  fever  is 

fever  of  unknown  causa
tion,  char acterizea  uy  g 

struction,  jaundice,  ̂ ^d  ha^moglobm
um^  

^^^^  ̂ ^^^ 

History.-The  knowledge  of  tins  f^ver  i^J^  ̂ ^^^  pe,. 
appear  to  have  been  noted      ,^  ̂ ^^^  +he  first  information 
nicious  fevers,  nor  by  his  ̂ e^^f;;^^' ^^^^  by  the  French  naval 
of  Its  existence  ̂ PP^^^f./^  ̂ ^Le  Roy  re  M^^^  ̂ 850-53- 

and  in  1859  Cummings  in  1S58  ; 

The  clinical  signs  were  careful
ly  cLescriDe a  y 

by  Corre  in  i86x.        f,7;t\?o^^^^^^^^^  thought  ; 

4  .^^^^^S^NemT?8'8.'^^\^^^^^^  r 

rUy™Sa°s™"Ey,e""rd"pl[,aflo  app.ar.d  
on  the  disease  as 
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seen  on  the  Gold  Coast,  where  it  is  called  '  attridi  assara  '  which 

ZZLl  tT  ''T'  f  ""^^  •  blaekwater  fever/  now  unive'sally 
adopted,  was,  as  far  as  we  know,  first  used  by  Easmon 

More  recently  researches  have  been  made  as  to  its  nature  and 

BentW  r7  K^ch  Plehn,  Crosse,  Prout,  Stephens,  Christophers, 

others  Cardamatis,  Leishman.  Balfour,  and 

Climatology.— The  disease  occurs  most  commonly  in  tropical Africa  and  m  certam  localities  in  India,  but  it  has  also  been  reported 
from  many  parts  of  the  tropics.  ^ 

.J^^^'l?^^  o  I^^ly-  Sicily,  Sardinia,  Greece, 
and  Southern  Russia.    In  Africa  it  occurs  in  Algeria,  and  through the  whole  of  the  tropical  area  of  West,  Central,  and  East  Africa 
in  Asia  It  is  well  known  in  India,  especially  in  the  Duars,  the  Terai 
Assam,  the  Jeypore  district  of  Madras,  and  the  Canara  district  of 
Bombay    It  is  also  found  in  China,  Cochin  China,  and  Farther 
India.    In  America  cases  have  been  recorded  in  the  southern  regions 
of  the  United  States,  in  Central  and  South  America— especially 
Brazil— and  the  West  Indies.    It  is  not  known  in  Egypt  and  Ceylon and  there  are  many  other  parts  of  the  tropics  from  which  it  has  not been  reported. 

.ffitiology.— The  causation  of  blaekwater  fever  has  been  much 
comphcated  by  the  confusion  arising  from  the  non-recognition  of quinine  and  malarial  hcemoglobinurias,  but  when  these  conditions 
are  admitted  there  is  still  the  serious  disease,  '  blaekwater  fever,'  to 
be  explained,  and  its  causation  appears  to  us  to  be  some  as 'yet unknown  protozoal  parasite. 

The  various  theories  which  have  been  advanced  to  explain  the aetiology  of  blaekwater  fever  are  : — 
1.  The  malarial  fever. 

2.  The  theory  of  malaria,  together  with  some  other  factor. 
3.  Malarial  anaphylaxis  theory. 
4.  An  unknown  agent  theory. 

5 .  Balfour's  theory. 
1.  The  Malarial  Theory.— All  the  old  writers  on  the  aetiology  of  black- 

Water  fever  attributed  its  cause  to  malaria,  in  much  the  same  way  as  they classed  most  tropical  levers  under  the  same  term. 
When  these  fevers  came  to  be  differentiated,  blaekwater  fever  was  assigned 

to  the  action  of  Laverania  malaricB  ;  but  of  late  years  cases  have  occurred  in 
which  this  parasite  has  not  been  found,  but  only  Plasmodium  malaricB  or 
P.vivax,  because  these  parasites  are  very  commonly  met  with  in  the  tropics. The  older  writers  maintained  that  blaekwater  fever  existed  wherever  there 
was  severe  malaria,  and  that  it  was  not  found  where  this  was  absent,  and  they 
instanced  Southern  Italy,  where  malaria  causes  a  mortality  of  7  to  10  per  1,000, 
as  a  region  where  blaekwater  fever  is  common,  and  compared  it  with  North 
Italy,  where  the  malarial  mortality  is  only  i  per  1,000,  and  where  blaekwater 
fever  is  rare.  Further,  it  was  pointed  out  that  the  people  attacked  with 
blaekwater  fever  had  always  previously  suffered  from  malarial  fever,  and 
had  generally  had  several  attacks.  This  view  may  be  said  to  have  been 
supported  by  Stephens,  who  states  that  the  blood  of  persons  examined  during 
the  day  preceding  the  hasmoglobinuria  contained  parasites  in  95-6  per  cent, 
of  cases,  while  during  the  day  of  the  attack  these  parasites  were  found  in 



BLACKWATER  FE
VER  ^iS 

on,y  6:-,  per  cent.,  and  ̂ l^nn,  the  day^ter  t^^^^ 
Stephens  and  Christophers  P0"^\  ""^f^^f  ̂^.es   still  they  found  evidence  of 

"V  °^;^n  ov??rrenT  'Si?t^^r^^h
e^  presence  oft  hemolysin  in  malana

 

Tas  blVn'dL'o^nstLted  by  de  Blasi  an^^^^^^^^  '^^^^^f^ The  reply  to  these  poin Is  ib  that  tucj,>^g    F  .    y^periicial  know- 

fever  is  only  known  in  a  very  genera^  way^  a^nd^^v^_  Incidentally,  we  may 
ledo-e  is  against  the  theory  that  it  is  cme  xo  i  ^  spot-map 

Sion  that  no  one  has. attempted  as^^^^^^^^^  ^3  possible 
oi  a  district  where  there     [^'I'J  compare  this  with  a  similar 
where  the  disease  was  really  '^"^^ffJ^^.^^^^  ̂ or.  as  far  as  we  know 
map  made  for  the  cases  of  malana  in  that  mstrict  phenomena  of 

has  anyone  attempted  to  show  w^^^^^^^  Coast  of  Africa 
blackwater  fever  ̂ omcide  with  those  of  mala  _ 

would  appear  to  he  a  suitable  place  tor     ̂ se    ̂         ̂ ^^^^  many  times 
The  malarial  theory  is  disposed  oi  m  our  opmuj  ^        f.on,  malaria  ; 

been  recorded  as  occurring  m  f^^lll^^'^^^""^'^^^^  who  have  not  only  never indeed,  according  to  Craig.  It  has  occurream  ^^^^^^  ^^^^^g_ 

been  known  to  sufEer  ̂ ^^"^^J^^l^'^lJll^^  f^^^^  and.  finally,  in  whom  a 
nor  after  an  attack  have        parasites  been  lo       -  ^^i^ria.  Our 

post-mortem  examination     ̂ 1^^/°  '.^l^fict  that  an  attack  of  blackwater 
opinion  is  more  or  less  confirmed       the  ̂ act  that  ^.^^^^  ̂ ^^^^ 

fe^ver  is  uninfluenced  by  q~  simply  a  malarial  infection.  Here. 

Sha1:ra?let
  nt^^^^^^^^^ Tut  du^TaVies  of  La«a 

 as  yet  unrecognized. 

Malana,  together  wUh  some  other  F-^^or  -^^^I^^l^^^^  ̂ Y  ̂tseU 

theory  that  the  disease  is  partly  
of  malarial  origin,  aidea  Dy  a 

Tn  hirSS^tb&sten,  o
f  Medici„e,;^Stephens  sunis  up 

hie;  vipw  '  Blackwater  is  not  a  disease  per 
 se,  but  rattier  a  conai 

'SLTuoof^l.c^  quinine,  other  drugs,  cold,  o-ven  e^^^^^^^^^^^^^ 
mav  oroduce  a  sudden  destruction  

of  red  cells.  The  condition  is 

produced  only  by  malaria,  and  gener
ally  by  repeated  shght  attacks 

fnsufficienUy^combated  by  quinine.
  In  such  cases  of  chronic 

malaria-  T  in  those  suffering  from  a
nemia,  with  repeated  attacks 

S  fever  and  repeated  doses  of  quinin
e-blackwater  fever  sooner  or 

Ster  almost  certainly  supervenes-at  
least,  m  tropical  chmates. 

Thesrstatemen^^  L  too  sweeping  if  gen
uine  blackwater  fever  is 

meant  otherwise  the  home  of  the  disease 
 would  be  Ceylon,  whereas 

uls  so  rare  that  we  have  never  heard  o
f  a  genume  non-imported 

case  •  for  in  this  island  there  are  Europeans  and  n
atives  with  just 

the  conditions  required  by  Stephens,  and  yet 
 they  do  not  develop 

blackwater  fever,  because  the  only  two  cases
  which  we  have  met 

with  or  heard  of  in  Ceylon  in  ten  years  were  most
  probably  cases 
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Se'^cSecuf  S^/r  -^V^'  other  hand,  Stephens's  remarks 
cue  correct  il  applied  to  quinine  hsemoglobinuria 

Stephens  accounts  for  the  difference  between  India  and  Africa as  regards  the  prevalence  of  blackwater  fever  by  the  common 

rr  S^^Sv'tt^''.^  '^^'^  subteTan  in Airica     Lertamly  the  tertian  is  very  common  in  Cevlon  thnn^^h 
*^^^'^u^'^^^"  frequently  found.    Another  po^S  which t 

lesf  f^  ou°en?f "  "       '^^^T^^  ̂ ^^-^     Assam^td  th 
common        ̂ ''^'^'^'^  ̂ "  ̂^^^^  P^^s  of  India  where  malaria  is 

According  to  McCay,  who  has  carefully  investigated  the  action 
t^TT''       '^T''^  h^inoglobinuria,  sulphuri?  acid  and  Je 

w&he  f  h^nT  ̂ -^'T"''  ''^^^  °f  the  plasma  ' which  he  thmks  implies  a  decrease  in  its  osmotic  tension.  Water 
therefore,  passes  into  the  red  cells,  causing  them  to  swell  up,  and,  if the  decrease     osmotic  tension  of  the  plasma  is  sufhcient,  ti  bur^t He  considers  that  the  causation  of  blackwater  fever  is  threefold 

I   Injury  to  the  stroma  of  the  red  cell  by  the  malarial  parasite. (2)  I  he  action  of  the  malarial  hemolysin. 
(3)  The  administration  of  sulphates 
He  thinks  that,  though  the  first  and  second  causes  may  bring about  the  disease,  still  quinine  sulphate  or  any  other  sulphate  bv 

Its  action  on  the  plasma,  is  the  exciting  cause  if  the  former 'ar'e ineffectual  On  the  other  hand,  he  finds  'that  chlorides  cause  an 
increase  of  the  resisting  power  of  the  erythrocytes  to  haemolysis. Quinine  hydrochloride,  especially .  when  combined  with  sodium 
chloride  and  dilute  hydrochloric  acid,  causes  usually  a  marked  rise 
m  the  resistance.  Therefore,  according  to  him,  it  is  not  the  quinine but  the  sulphuric  acid  in  the  form  of  quinine  sulphate,  which produces  the  haemolytic  action.  In  addition  to  sulphates,  McCay found  that  alkaline  carbonates,  compounds  of  alkalis  with  vegetal 
acids  and  potassium  salts,  diminished  the  inorganic  molecules  of the  plasma,  thus  tending  to  help  hsemolysis.  We  have  however 
seen  haemoglobmuria  following  the  administration  of  euquinine  the hydrochloride,  and  even  the  tannate  of  quinine.  We  have  already 
referred  to  Barratt  and  Yorke's  experiments  on  this  subject  and need  not  repeat  what  we  have  written  above. 

Malaria  Quinine,  or  Depressing  Influence.—Deeks  and  James  maintain, from  the  study  of  230  cases  of  blackwater  fever  in  Panama,  that  it  is  a  mani- lestaticn  of  malarial  toxicity  usually  induced  by  repeated  attacks  but  also appearmg  comcidentally  with  an  acute  atirack,  and  may  be  determined  bv  anv depressing  influence  or  quinine. 
This  is  really  a  malarial  toxicity  and  other  factor  theory.  In  order  to produce  the  requisite  conditions,  they  maintain  that  there  must  be  a  popula- 

tion non-immune  to  malaria,  of  which  infection  there  must  be  a  large  portion due  to  L.  malaries,  and  malaria  must  be  in  such  quantity  as  to  produce  an 
almost  continuous  infection,  and  this  must  be  associated  with  a  neglect  of 
prompt  and  continuous  administration  of  quinine,  especially  in  primary 

Against  the  view  that  it  is  caused  by  malaria  treated  with  insuliicient 
dosage  of  quinine,  followed  by  a  large  dose  of  quinine,  we  may  quote  the 
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 FEVER •  £S^^v^*»    .  •        d  'th 

treated  by  quite  inadequate  a     ̂     ̂^^^  ̂   f  r  two  days,  i  g  ̂ ^^^^^ 
ever  varying  from  104  to  105       ̂ ^.^.^^^^^^ 

 ^ 

thebihydrochloride  of  quin  ne      ̂ ^^^^^^^  injection,  f  j^^^^^^^'er  fever.  This 

abSut  by  the  presence  '^^he^f  r  ^.^  serious  o^^J^^^St  be  able,  when 

gated  the  theory  that  blackwater  fe^J^^Zf^ar  distribution  of  the 

i^:':
^^^^^

  ^^^"^ 

^ISnhon.  in  .S,S,  ̂ ^f^^Z^^^^^^ animals,  brought  forward  t^e  ̂ ry  ̂ nat  .^^^ 

would  probably  be  ̂ ^^^^  to  be  a^abes^     ,  one  body  m 
that  on  one  occasion  Sir  Patnck  Manson^^^^^  ̂ ^^^^  ̂ ^^^^^  ̂ ^^.y 
q  red  blood-corpuscle  of  a  case  ui  ui        

,  . 

lo?eVresembleS  the  bacill^^^^^^^^^^ 
The  parasites  which  have  b^^,^^fl  "l  epithelium,  which  has  since 

There  is  a  baciUus  by  Yersm  ̂ ^/^p^lte  Si  /omm^^^^^  ;  while  the 
been  shown  to  be  a  stram  "^^J^^f^l-^^^^^^  factors  are  a  blood 

other  parasites  ̂ ^gg^^^^^^  as  possible  ̂ ^t^^^^^^^  subtertian 

parasite  by  F.  Hehn,  ̂ ^^f  ,^^^^°^ontS^^^^^^^ 
malarial  parasite  ;  and  a  ̂f^^^^ -"^^^^^^^^  A  body  re- 

corpuscles  by  Fisch  which  has  not  bee^^^^^  ̂^^^^        ̂   . 
sembling  a  Babesta  h^s  been  de^c"^^^^  /  fragmentation  and 

criticized  by  Stephens  as  ̂̂ ^^^^^^^v  feen  1^^  malarial  anemia  m 
flagellation  of  erythrocytes  ̂ ^"^^l,^^^^^ -^ed  ̂   inclusions  vary- 

the  tropics.    Lastly,  Leishman  ̂ as  ̂ ^^^^^^^^^^^  in  large  mono- 
ing  from  i  to  5  in  diameter,  and  usually  ̂ u  

^.^^^^^ 

nuclear  cells  of  endothelial  orig  n  Thes^  ̂ ncius  ̂ ^^^^ 

structureless,  homogeneous  "rcular  forms  or  n  g  ̂ 33^„,e  a 

are  embedded  in  the  cytoplasm  of  the  cell-  and  ^^^^^^^ 
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ttbTSSS  IdTow  hisT^T^-^'r^°  the. 
diseases,  but  some  ofthe  W  '"^^^^^  "^^^^^^  other 

Balfour  has  seen  these  inclusions^n  T^''""^^  investigation, 
in  a  case  of  malaria  ^  case  of  blackwater  fever  and 

or-kin^.trL^'lTK^^^^^  Ifr'^  the  disease  is  not  of  parasitic ■   the  bite  of  some  unknown^ Insect  or'  arShn^r^'"'  introdS  by 

w/Ldy&th^ex^^^^^^^^  ̂   tf^^^  though 
well  as  from  other  drugs  hcemoglobmuria  from  quinine  as 

the  immigrant  Eurooean  '^S''^^^^  to  the  first, 

the  diseasi  also  aSrnative^  \  though 
tmction  IS,  therefore  nrobablv  r^Z  ̂ rT  ■  "^'^^^  ̂ ^^^^^  dis- 

immunity.    It  is  said  thT.  I  some  acqmred  or  inherited 

after  resiince  for  at  1^^^^^^^^  usually  not  attacked  until 
The  second  ̂ fn-l.  J     \,  ̂   ■      the  endemic  area. 

which  ToZt  ̂ r.tti^'7°x^zz^:v° 

the  disease  is  of  mJli^^Tarilt   ri  .  ™  the  theory  that 

brought  forwardln"ex;Ct?o1  of  tSpafc  ̂ "l^^'-'^y  ''"^ be  summarized  as  follSws  ■—    "'™P«hology.    Their  views  may 

thiTXofTheToodt^^^^^  endo- 

upon  those  of  the  snlel  ?„i  r     °'  ™™^«'•gans.  but  especially 

of  ae  „?tu?e  oTa  h^Z        the  production  of  I  TutoSotysin 

M  b^'iB-i" y  tS^sr4:i'^hirhiei;^^^^^^^^^ 
^f  tfe  5.tr''rudVdty^'rd«tt?^^^^^^^^^^  S  tt 

.frllj^^r^''"'^-  P^°d"ces  haemoglobin^mia,  which  is  best  demon 

S'cen&iSS^^^^  "^-te  solutiot  and 
S^e  rarelv  of  T  ^^^^^^^^  to  be  of  an 

SLent  in  th  LnL  r '^^^^  ̂ "^°^"t  of  hemoglobin 
tTbe  f  o^  I  to  Christophers  and  Bentley 

h^L Jlobin   n  ̂'^^  P^""  ^^^^  P'^^^^t  in  normal  blood.  This n^mogiobm  quickly  appears  in  the  urine  as  oxvhsmoHnh/n which  may  become  methemoglobin  on  standing    All  tKSn  o 

KSed  i^?odr  t-'^^^  T.T  ^^^^"^y-      theii  L':.^?enc; 
quanritv  as  th.  ]?.      °"      ̂ 'fe  P^^^^^le  that  only  such quantity  as  the  liver  is  incapable  of  converting  into  bile  appears  in 
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„  hEEmofflobineemia  the  origin  ui  Haan,  consider  that  tin. 

nprvotis  inhibition  of  the  g^^"^;'^'''^,^^      by  the  disease     Ke-  . 

the  suppression  to 
 nephntis  causea  

y 

Sy  t^^e  subject  has  been  rei^^^^^^^^^^ 

who  support  the  mechanical  tlieory  anci  nn  ^lood-pressure 

TacUitat^d  by  any  factor  which  tends  to  ̂ow      ̂^^^^^^^^-^  ̂ ^^^  that 

fever,  and  these  are  :   l^),  f  ̂̂ Ss     In  addition,  there  may 

i^sTfrute-oTrnSia  
in  the  Hve.  sp.een,  

and 

organs  is  most  marked.   The  kicLneys  ^Regeneration  of  the 

veins  and  quantities  of
  haemosiaerui  ii 

?eTn  a  sta'te  of  fatty  ̂ egen-^^^^^^^^^^^^  and  the The  stomach  and  small  i^^^^^  ̂ id  or  gelatinous. 
bone-marrow  is  yellowish  ̂ "^^^/^^^^^Ha^^^^^^^  and  there  may  be 

The  Blood.-The  blood  is  
th m  and  watery  . 

h^moglobineemia  and  ̂ ^otemia  with  1^^^^^^^^  ^^^^ 

cells  and  h^moglobm        g^^^^Jl^  ̂:nts  of  deep  staining 
include  shadow  ceUs  ̂ nd  small  fragments  ^^^^^^ 

round  cells  (spherocytes)  m  ̂J^^^XchromSophiha  and  basophilia, 

degenerative  changes  such  P°lf^^/j^^^^  Malarial  parasites 

while  megaloblasts  and  
normoblasts  are  present. 

or  pigment  may  be  seen.  ipnrnrvtosis  with  polymorpho- 

D^u^ing  the  fever  there  -  nw^^^^^^  Sen  the  feve?  disappears 
nuclear  and  mononuclear  ̂

crease  dul  w 

there  is  leucopeenia,  with  
a  mononucleai  increase. 
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urine  has  stood  soiii/timV  Thf  ?•  '"'^'^  '^""'^  °"ly  the 

the  sneciflcTaX  is  oftVn  if  'fK'"°"  "  '''"""y  ="l'="ine,  and 

amount  of  seSS  MifwKei'the 'urine"  i™e1t  to  rt^'-f^' 

Thfu'rin  "-rSeta^^SSS purple  colour  develops  (HeTn4  react ionf  %  ̂Tt.'  ̂   ̂"^^'^ 

made  alkaHne  with  p'otaU  and^SlfC I  d,  a  pu^SL^colo^rZeVo h^mochromogen.  is  produced  (Stephens  and  ClSlhers  reaS^ 
The  unne  resists  decomposition  for  some  time     ̂   reaction). 

lhed"\h:'h  nuclecfalbumin. .  Phos^tes  a"^^^^^^  d^,^in" 

pusls  ome'blooT"  ̂ '^^^      '^^^^^  ̂ ^^^  °f 
Symptomatology.-Usually  the  patient  has  resided  six  months  or 

longer  m  one  of  the  regions  mentioned  above,  and  natuSlly  has  had attacks  of  malarial  fever,  and  has  taken  quinine  ̂  Pro^^rom^^^a.-Prodromata  may  be  almost  entirely  absent  but 

l^f^llllI^'T.^r^'^'''?'  'T'^^''  P^-^  o'ver  thrbody during  thplif '  '''^lessness  at  night,  and  an  entire  lack  of  energy duung  the  day,  and  a  yellowish  tinge  may  be  noted  in  thp  con- junctivas or  skm  for  a  day  or  so. 
Suddenly  the  patient  feels  chilly,  and  shivering  fits  mav 

occur,  accompanied  by  headache,  severe,  pains  in  the  back  and egs,  and  an  intense  feeling  of  weakness  and  nausea,  whicT  as  a 

tSen  oTir^/       '     retchmg  and  then  vomiting,  first  of  food,  and then  of  green  bile     The  tongue  is  coated  with  a  dirty-yellowish  fur 
and  there  is  much  thirst  and  constipation,  the  f^ces  at  firS  being dark-coloured,  and  often  scybalous.  ^ 

^2^^         ̂ ^^fPl^^n  are  enlarged  and  tender  ;  the  skin  is  hot  and dry  and  if  not  already  tinged  yellow,  rapidly  becomes  so,  deepening m  tmt  as  time  goes  on.    It  is  said  that  itching  is  sometimes  felt 
but  we  have  never  noted  this.    The  conjunctive  are  tinged  yellow! hke  the  skm.    The  temperature  rises  quickly  to  lo^  or  104°  F 
and  the  pulse  is  regular,  rapid,  small,  and  compressible.    At  first the  urme  may  appear  normal,  but  sooner  or  later  the  characteristic 
stout-hke  colour  appears,  with  pains  in  the  back  and  burning  sen- 

sations in  the  urethra.    On  the  other  hand,  this  may  be  the  first teature  of  the  attack,  and  causes  the  patient  to  send  at  once  for  the 



BLACKWATER  
FEVER 

9ZI 

n+  nt  the  time  feel  il
l,  or  it  may  occur  at

 

s:ti^;«e^;r^%o^^^ 
*  T  e  mind  may  be  clear     ̂ ^^^^f^J^air.  so  for  days,  or  delmum 

Sper'y-ra  coma,  and  ̂   temperature  again 
^Usually,  however   after  J^e  remissio  .  ^omitmgs 

rises  (post-h^moglobmunc  fever)   ̂ ^'J,  ̂     ̂ ^ons  full  of  bile,  and 

and  pains  return,  while  djarrhcea^  ̂ ^^^  ^  tion 

some?n.es        with  blood  or  b^mog^^^  appearance,  bemg 

^vith  haemoglobin  may  Pf^sent  a  1  ^^^f^.e. 
mainly  green  in  colour,  with  a  reciaisu  u  p  succeeded 

'"^This  fecond  paroxysm  ̂ ^^J,  ̂ ^^^^to  recover.    On  the 
by  several  others,  after  which  the  patient  y      ̂ ^^^^^^^^n,  or 

other  hand,  he  may  
die  during  these  atta^K 

?rom  hyperpyrexia  and  coma  or  ro^^  exceedingly 
Convalescence. -After  the  attacKs  t     1^  ^^^pl^. 

weak,  and  convalescence  isprotr^^^^^^  ̂ ^^^.^ 

issue,  and  the  uraniic  type  comphcation  is  the  passage  of 

Complications.-The  most  J^^^^^J^^J^P'^^^  <  dysenteric  motions,' 
hemoglobin  or  hlood  ̂ -  « ^g^i^we-r  generally  absent, 
as  they  are  often  called.    Muco  V^^    '       ̂   ̂     ̂ een  noted. 

uraemia.  .    _„cnv  reromized,  as  a  rule,  the 

Diagnosis.-Blackwater  fever^  ejly^^^^^^^^  j^^^^  i 
diagnosis  bemg  based  on  the  h^^^^^^^      it  ̂^^j^      confounded  .s 

pvenby  Skelton  are  as  M^^^^^  per  cent.; 

sX^Ftauf  S3  to\4
  pe/c?nt.;  Sehellong,  4^

  P-  cent., 

Reynolds,  50  per  cent. 

Bad  signs  are  : —  .  . 
1.  Persistent  vomiting. 

2.  Hiccough. 

3.  Profuse  diarrhoea. 
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4.  High  fever. 
5-  Sudden  decrease  in  the  tension  and  increase m  tlie  frequency  of  the  pulse. 
0.  Diminution  or  cessation  of  urine. 
7.  Coma. 

Good  signs  are  : — 

1.  Little  gastro-intestinal  disturbance 
2.  Low  temperature. 
3.  Good  pulse. 
4.  Clear  mind. 

oJ*  ̂isually  said  that  a  person  should  not  return  to  the  troDirs 
after  suffering  from  blackwater  fever,  but  many  people  do  reZn 

t^llSS^r:^'^
  iJX 

rpI^®^l"'®'?f-~^"  treating  the  disease,  the  important  features  to  be 

SaSa  thatXJ^'^  P^'""*^  T  ̂'^''^''y  infected  with malaria  ,  that  they  suffer  from  a  great  blood  destruction,  and  there- 
fore from  great  weakness  ;  that,  as  a  result  of  the  blood  destruction 

a  severe  strain  is  thrown  on  the  liver  and  kidneys,  and  hat  the latter  are  apt  to  be  damaged  by  the  h^moglobiZ  In  fact  some 
people  think  that  the  hemolysis  takes  place  in  the  kidney  butl any  case  there  is  danger  of  blocking  of  the  renal  tubules,  of  nephrit/s anuria,  and  uraemia.    Lastly,  the  disease  is  apt  to  relapse 

l^rom  the  very  commencement,  no  matter  how  mild  the  symptoms may  be,  the  patient  must  be  put  to  rest  in  bed,  and  have  careful 
nursing.  Another  most  important  matter  is  to  flush  out  the 
kidneys,  and  this  should  be  done  by  getting  water  into  the  system m  some  way.  If  the  patient  can  take  hquids  by  the  mouth  use bauerbrunnen,  soda-water,  albumin-water,  whey,  cold  or  warm  tea barley-water,  or  toast-water,  in  quantity. 
_  If  the  vomiting  is  such  that  liquids  are  not  retained,  try  sahne 
injections  by  the  rectum,  and  if  this  cannot  be  done  because  of 
diarrhoea,  use  sahne  subcutaneous  injections  as  described  in  malaria 
It  is  also  most  necessary  to  keep  up  the  heart's  action  and  the 
blood-pressure,  and  since  1897  we  have  used  hypodermic  injections of  digitalm,  and  at  times  also  of  ergotin,  for  this  purpose  The 
digitalm  also  helps  the  renal  secretion,  and  according  to  the  experi- 

mental work  of  Yorke  and  Nauss,  it  is  of  importance  to  maintain  a 
high  blood-pressure  and  a  good  renal  secretion  in  order  to  prevent suppression  of  urine. 

_  The  condition  of  the  stomach,  hver,  and  kidneys  may  counter- 
indicate  stimulants  at  times,  but  there  is  no  doubt  of  the  value  of 
champagne  and  brandy  when  it  can  be  administered.  Chlorides  in 

the  form  of  sodium  chloride  or,  better,  calcium  chloride,  should'be given,  m  order  to  increase  the  tonicity  of  the  blood.  Calcium 
chloride  may  be  given  in  doses  of  gr.  xv.  to  xxx.,  well  diluted,  every 
four  hours,  but  care  must  be  taken  not  to  prolong  the  administra- 



BLACKWATER  F
EVER 

Tn  bad  cases  Belle
t  recommei-Kls  su

b- 

tion  more  than  a       f ays    In  bad  cas^       ̂ ^^^^^.^^ 
 ̂ ^^^^^^^^  _ 

cutaneous  injections  of  lOO  to  200  c  ^  ̂„  5  grammes, 
Calcium  cWoride      •  •  •  •  . .     10  grammes, 
Sodium  chloride       ••  ••  1,000  grammes. 

Distilled  water         •  •  •  • 

two  or  three  times  in       twer^tY^^^^^^^^^  also  on 
Calcium  chloride  has  a  suitable  for  the  treatment  of 

the  renal  cells,  and 
 is  therefore  very  s

uit 

this  disease..   Calcium  lactate  rnay  be  usea     v
  should  be 

If  malarial  Pa^^^^t^^  ̂ ^^'-JSions  of  quinine  bihydrochloride 

treated  by  i^^^ramuscular  mjections  c^^^q^  ̂ ^^^^^^  I 

but  no  sulphate  or  bisulphate  ot  qu  ^^^^^^      ̂ ^^^  ost 

quinine  be  administered  byjl^f^~'  the  quinine  accordmg 

Suitable  preparation,  ̂ ^^^f  tTsay!  in  ".inute  closes  ̂   grams) 
to  Nocht's  method— that  

is  to  say, 

°\^7omltfng  shou
ld  be  treated  as  m  

malaria,  and  constip
ation 

with  calomel  and  enemata.  irritated  kidneys  when  heemo- 

The  pain  in  the  back  ̂ ^^^^^^^^  ̂ 7^^^^^^  fomentations,  or,  if 
globinuria  is  taking  place  .^^^[^^  of  mo?phia,  which,  indeed, 

necessary,  by  a  hypodermic  injection  ot       
P        ̂ ^.^  ^e 

relieves  ̂ ^^^Y  ̂ y^^P^Tb.ths  bSe  which  a  hypodermic  of  plo- 

S^Lfm^;  brg?vC,^n%up^^^^  
over  the  kidneys  and  

free 

^Xt^he  may  be  relieved  by  cool  app
l— ^ 

Dr    O'Sullivan-Beare  strongly  '^^'^o^J^^^'l^^he  iXr 
exSact  ofthe  root  ot  Cassia  beareana^^^^  S,^^,,_  L,,aon. 

from  T.  Christy  and  Sons  Old  Swan  L^^^;^^??!!  diluted  with  water,  every 
and  should  be  admmistered  m  i  fluid  ,       ig     We  have  no  experi- 

two  hours  at  first,  and  afterwards  at  longer^i^^^^^  ̂ ^^^ 
ence  of  this  drug,  but  its  i^t^^^;^,^^^^  ̂ /^^^^^^  seen  it  do  any  good, 
all  the  symptoms  quickly.   

 Skelton  says  ne  n 

'lo'wIluftWiS  known
  in  West  Africa  that  several

  native  remedies 

^-^ith  regard  to  other  drugs,  
atoxyl  is  said  to  be  useless.  C

antley  has  used 
turpentine  in  mild  attacks.  u,x/li-nrp-vri  Derchloridi 

Hearsey  has  recommended  that 
 hquor  hyd,  argyri^ perc^^ 

nVxxx.,  sodium  bicarbonate  gr.  ™L^^^^ 

ministered  every  two  or  four  ̂ oup  for  the  first  twenty  ^^^^^^ 

and  then  every  three  hours  ̂ ^^il  the  urme  ol^ars^  ̂ ^^^ 

taken  not  to  induce  ̂ ^ercunal  poisonmg^  iNigm^^g 

good  results  with  Hearsey's  mixture,  but  also
  recmmiie  ^^^^ 

dimethylarsenate  administered  
m  i-g^ain  doses  thr^e  aaiiy 

.  temperature  is  below  normal  for  twent^^^^^^^^^  Cholesterin 
to  soothe  the  gastric  irritation  a^d  to  c^ear  ̂ ^e  ™.  ^^^^^^ 
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action,  but  we  do  not  favour  this  drue    Fvfmrt  r.f  •+ 

gland  has  been  recomnnended  in  cases  of  c^diac  S^^^  ""''^'''''^ Diet.—The  diet  must  be  fluid,  preferably  in  the  form  of  whev milk,  chicken  broth,  albumin-water,  and  Bender's  food  W  =T  ̂' 

meat-extracts  should  be  avoided.  ̂
'^"^^'^  ̂   food  ,  but  strong 

If  the  vomiting  is  troublesome,  and  there  is  no  diarrhoea  rectal 

CnSr^  I  -iT^'^'y     ̂ ^^^^^^  ̂ ^ter  should  be  ailowed CIimate.-A  patient  will  require  a  change  to  a  temperate  climat; 
m  order  to  recuperate  after  a  severe  attack  ̂ ^^Perate  climate 

Prophylaxis  -Very  little  can  be  said  with  regard  to  the  oroDhv 
laxis,  as  the  knowledge  of  the  etiology  is  incomplete  AsTlack" wa  er  fever  generally  develops  in  persons  who  have  suffered  from malaria,  qmnme  prophylaxis  should  be  carried  out  in  the  manner already  described  in  the  chapter  on  Malaria,  attacks  of  malaria being  treatecl  by  quinine  tannate  in  smah  repeated  doses  or  the drug  should  be  preceded  by  a  dose  of  calcium  lactate. 
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CHAPTER  XXXI 

THE  RELAPSING  FEVERS 

The  relapsing  fevers— The  relapsing  fever  of  Europe— The  relaps
ing  fevers  of 

America— The  relapsing  fever  of  Asia— The  relapsing  fevers  of 
 Africa- 

References. 

The  term  '  relapsing  fever '  includes  several  diseases  caused  by 

different  spirochaetes— for  example,  the  European  relapsmg  fe
ver 

is  caused  by  Spiroschaudinnia  recurrenlis,  the  North  Ameri
can  by 

S  novyi,  the  West  African  by  S.  duttoni,  while  that  m  Indi
a  is 

due  to  S.  carteri.  These  fevers  are  best  classified  geographically 

as  follows  : — 

The  relapsing  fever  of  Europe  ; 

The  relapsing  fevers  of  America  ; 

The  relapsing  fever  of  Asia  ; 

The  relapsing  fevers  of  Africa. 

Marchoux,  in  drawing  attention  to  the  loss  of  virulence  in  S.  marchouxi, 

when  passed  directly  through  a  succession  of  fowls,  points  out  that  in  nature 
this  virulence  is  maintained  by  passage  through  the  tick  Argas  persicus,  and 

he  suggests  that  there  may  be  a  common  type  for  all  the  blood  spirochaetes, 
which  may  be  merely  varieties  whose  pathogenic  powers  have  been  fixed  by 

being  transmitted  by  various  arthropods.  Hence,  perhaps,  the  variations 
seen  in  the  SpiroschaudinnicB  of  relapsing  fever  in  man. 

THE  RELAPSING  FEVER  OF  EUROPE. 

Synonyms— £wg:/i.'s/i.—Febris  Recurrens,  Five  Days'  fever,  Spir- 
illum fever,  Five  Days'  fever  with  relapses,  Typhus  Recurrens, 

Seven  Days'  fever  (not  Rogers'),  Icteric  Typhus,  Remittent  fever, 
Bihous  Typhoid,  Epidemic  Remittent  fever,  Mihary  fever.  Re- 

lapsing fever.  French:  Fievre  a  Rechute!  German:  Riickfall- 
fieber,  Die  Hungerpeste.    Italian:  Febbre  Ricorrente. 

Definition. — An  acute  specific  relapsing  fever,  caused  by  Spiro- 
schaudinnia recurrenlis  Lebert  1874,  and  perhaps  spread  by  some 

blood-sucking  animal — -possibly  by  bugs  or  lice. 
History. — Hippocrates  was  tlae  first  writer  to  describe  an  epidemic 

of  relapsing  fever  in  Thasos,  but  this  knowledge  was  entirely  lost, 
and  the  reference  was  not  understood  until  after  relapsing  fever 

92s 
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"^^i:^^,  t^L:L!''T'  rl  to  fevers 
In  1826  27lhe  e  waf  an         "\lre  and      the  eighteenth  century. 

apXdV  Scotlan^^^^  anH  ''^^  this  n.Ud  type 

continued  in  tl  e  wars  X.'  TrI  ̂''T'  T'^^'t  ̂^S^^^^'  ̂'^^ 
of  Edinburfjh  definPrUM^  ̂ 1 1  ̂  '  ^"""^  '/47-  In  1843  Henderson 

and  aboni  f  I  1      .       "^^"^  type  as  a  fever  distinct  from  typhus 

what  kter  In  Ru'ffa  y' 

of  ViSff  ̂ ^'^""^  epidemic  in  Berhn,  when  Obermever  one 

p  JmtZl  hrdo'"'\^"'  "  ̂P^^^^^-te  in  the  blood  of  a 

this  at  fh.  ̂      ̂    '1       "^PP^^"  t°  been  very  certain  about 

even  then  d  ?not°ni%T?^  '^'^       "^^^  ̂P^^^-^^      ̂87^,  and .  1  c     ̂   Pubhsh  his  account  till  1873.    This  spirochcete 

Cohn"in'"S4-  ^^74,  and  S.  olZ  yeHhy 
cause  o?fWK  ̂ "^^^^.^P^o^ed  by  Miinch,  of  Moscow,  to  be  the 

Srsp^oXtes'^nto  ̂   the  successful  inoculation  of  blood  containing 

hassiC  offen  bPPn  ^''^'T'  beings-an  experiment  which 

S  roculateS  wi??'  accidentally  at  post-mortems.
  It  has ueen  inoculated  with  success  by  Metchnikoff  and  others  into 

Ts^'a  ̂pr^tozoon"  .  ''''  '.^-^^ ̂^"^  ̂̂^^^^^^^^  that^h^  organism Tupport  ^'""^  "^^'"^  increasing  knowledge  tends  to 

In  Russia,  where  the  disease  has  been  well  known  since  186^ 

ZtsV  al^b  f  f  '''''        ̂ P^^^^  bed  bug  C  S- I'anus  L    which  behef  was  supported  by  FlWe  in  iSoi  In 

the' bW  obtT^d*^'      f-^ldTnfect  moLeys1?y  inoculation  of 
ed  on  .  T'"^  ''''.'^'^^  ̂ ^^^  ̂ ^i^h  very  recently  been ted  on  a  patient— j.e.,  within  forty-eight  hours 

cpMemTrs^f  T^^T  1""""  ̂ ^^"^  ̂ ^^^  ̂ ^""g  relapsing  fever epidemics  by  Karlmski  m  1902,  and  later  by  Schaudinn.  N^ttall 

bv  the'b^  ''^k'^"'"'^^''^-  from  mouse  to  mouse 

ro^wP...H  i   ?  ^T^^  ̂   hypothesis,  that  5.  recurrentis  is conveyed  by  ticks,  has  not  been  supported  by  experiments. 
^  tlimatology.— The  disease  is  endemic  in  Russia,  Ireland,  Turkey, i^enmark,  Norway,  Bohemia,  and  in  some  parts  of  Poland  and Lrermany,  while  the  same  or  a  similar  type  is  found  in  Lower  Egypt m  Southern  China,  and  perhaps  in  the  Philippines.  There  how- 

ever appears  to  be  some  doubt  about  the  presence  of  the  disease 
tb^se  islands  ;  the  authority  for  the  statement  is  McCrae,  in 

Osier _s   System  of  Medicine.' 

T  ̂*\°^ogy.— This  type  of  relapsing  fever  is  caused  by  S.  recurre7ttis 
i^eDert  1874,  which  is  generally  to  be  found  in  the  peripheral  blood 
ouring  the  attacks,  but  is  usually  absent  in  the  apjTexial  interval 

sear^ch        ̂ ^^^^^^^  "^^^  occasionally  be  found  after  prolonged 

This  spirochaste  is  carried  from  the  sick  to  the  healthy  probably 
Dy  some  blood-sucker— possibly  in  some  cases  by  the  bed-bug 
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^  ,  .  7  •  T  K„f  Tnnro  Drobablv  the  disease  is  spread  by  the 
C.  leciulanus  L.  but  n  ore  piobawy  inoculations  such  as 

"^.'v7ake  pface  acctoTaUy  inTaboratod  
  or  at  post-mortems. 

Patholog^y  -^^^^^^^^^  of  S.  recurm
^t^s  is  but  httle  Imown Patho  ogy.    i  nt  y  ^^^^^^  has  already 

b^enSSc     T^^^^^^^^^        of  t
he  spirocheetes  in  the  blood  :s 

oli.Sd  with  fever  which  must  be  due  to
  toxms  produced  by 

S    orinT  ms  tl^^^^^^^^       severity
  of  the  symptoms  bears  no these  number  of  the  organisms  found  m  the  peri- 

±  Lfw  ?d  disappear  from  the  circulation 

when  the  temperature  falls  to  norm
al.  The  disappearance  of  the 

parasiJes  from'the  blood  is  brought  ab
out  by  the  P-sence  of  ant  - 

bodies  faeelutinins  and  parasiticidal
  substances).  In  those  cases, 

however  fn  which  relapses  occur,
  the  blood  remams  infectious 

durinrthe  intervals.  This  is  due  to
  some  parasites  resisting  the 

S  oT  he  antibodies.  These  resista
nt  spirocheetes  after  a  time 

mSuply  again  in  large  numbers,  gi
ving  rise  to  the  relapse.  Leva- 

did  and  Roche  have  demonstrated  tha
t  serum  collected  after  a 

first  attack  destroyed  the  spirochjetes  whic
h  caused  the  attack,  but 

had  no  effect  whatever  on  the  spirochetes
  which  caused  the  second 

attack  The  relapses,  therefore,  are  cau
sed  by  the  survival  of 

resistant  types  of  spirochetes,  and  recove
ry  depends  upon  the 

existence  of  protective  substances  in  the  b
lood.  The  immumty 

acquired  after  one  or  several  attacks  may  las
t  for  some  weeks  or 

months  Animals  can  be  hyperimmunize
d  by  repeated  inocula- 

tions after  recovery  from  the  first  attack.  The  se
rum  of  such 

hyperimmunized  animals  shows  definite  pr
otective  and  curative 

^'^Morbid  Anatomy.— The  principal  pathological  feature  of  the  post- mortem is  the  enlargement  of  the  liver  and  spleen,  the  latter  o
rgan 

reaching,  it  is  said,  a  weight  of  i  to  2  kilogrammes.    
On  section, 

the  spleen  is  dark-coloured  and  soft,  with  enlarged  folhcles,  
and  on 

microscopical  examination  shows  congestion  and  a
  cellular  m- 

crease    The  Hver  is  enlarged,  and  its  lobules  are  poorly  defin
ed, 

while  microscopically  cloudy  swelling  and  fatty  infiltration  
may  be 

seen  as  well  as  leucocytic  infiJtration  into  the  portal  system.  
The 

kidneys  are  enlarged  and  congested,  and  microscopically  
show 

cloudy  sweUing  and  fatty  degeneration  of  the  cells,  _  while 
 the 

stomach  shows  signs  of  inflammation,  and  the  heart  is  soft  an
d 

flabby.   The  bronchi  are  generally  congested,  and  contain  frothy 

mucus,  and  the  lungs  show  hypostasis.   The  brain  may  be  con- 

gested, and  all  the  organs  may  be  stained  yellow  with  bile. 

Symptomatology.— The  incubation  is  said  to  vary  between  two 

and  twelve  days,  but  in  accidental  inoculations  it  is  about  seven 

days.  During  this  period  prodromal  symptoms,  in  the  form  of 

shght  malaise,  may  be  felt.  The  onset  is  usually  sudden,  but  it 

may  be  gradual,  the  patient  suffering  from  rheumatic-like  pains, 

headache,  and  constipation.  When  it  begins  suddenly,  there  are 

rigors,  with  severe  frontal  headache,  pains  in  the  back  and  limbs, 



THE  RELAPSING  FEVERS 

epigastric  pain  and  tenderness,  associated  witli  a  sense  of  weak 
ness     The  face  becomes  flushed,  the  conjunctive  'n  ecked  and the  temperature  rises  to  103°  to  104°  F.,  with  a  pulse  rate  n1 

IZ^LT'  -^P-^tions,\nd'so4^imerSusra\nd The  temperature  continues  high  until  the  sixth  or  seventh  dav dunng  which  period  the  skin  is  yellowish  in  colour  hot  and  dam^3 from  perspiration,  with  often  a  rose-coloured  macukr  eruS 

lasts  tor  a  day  or  so    The  tongue  is  moist,  red  at  the  tip  and 

o?cuT  but  naure^'''  '"f "  ""^^"^'"^^  greenish-yellow  mattrr  may occur  but  nausea  is  always  present,  and  thirst  is  common  •  the 
bowels  are  usually  constipated,  and  diarrhoea  is  more  T  complica- tion than  a  feature  of  the  disease.  The  liver  is  enlarged  an H 
tender,  and  so  is  the  spleen  which  may  reacra  cLTderable  si  e The  heart  sounds  are  normal,  but  the  pulse-rate  is  quick  reacSng 120  to  140  or  even  more,  per  minute  ;  but  it  is  notViotic  Thf erythrocytes  and  the  hemoglobin  are  reduced  in  amount,  while  a 

Fonrr?TnP  r''^f'''H^'^'°.'^'°'^^^'  P^^^^"*"  Spirochete^  can  be found  m  the  blood,  and  occasionally  can  be  seen  engulfed  by leucocytes.  There  is  generally  a  troublesome  cough,  with  scanty bronchitic  expectoration,  and  rales,  which  can  be  heard  over  the 
chest  and  trachea.  The  respirations  follow  the  pulse-rate,  being increased  to  48  to  50  per  minute  if  the  temperature  is  high  The 
pains  m  the  muscles  and  joints  continue,  and  sleeplessness  may result,  while  a  noisy  delirmm  is  not  rare,  but  stupor  is  uncommon 
I  he  urine  is  febrile,  and  may  contain  a  little  albumin.  About  the 
sixth  or  seventh  day  the  crisis,  sometimes  ushered  in  by  a  rieor intervenes,  with  violent  perspiration,  or  diarrhoea,  with  or  without 
epistaxis  and  with  a  sudden  rapid  fall  of  temperature,  while  the 
pulse  and  respirations  also  return  to  normal,  and  the  patient  faUs into  a  deep  sleep,  and  awakens  much  better. 
The  intermission  now  begins,  during  which  the  temperature  the 

spleen,  and  liver  return  to  normal,  and  the  patient's  strength  slowly improves.  The  disease  may  now  end  ;  but  this  is  exceptional  and 
more  usually,  about  the  fourteenth  day  from  the  first  commence- 

ment of  the  illness,  the  relapse  occurs,  beginning  with  a  rigor  and 
symptoms  resembhng  the  attack,  but  often  more  severe,  and  after 
lasting  three  or  four  days,  terminating  in  a  crisis,  which  generally 
ends  the  illness.  Very  rarely  is  there  a  second  relapse,  in  which 
case  the  same  symptoms  occur,  but  much  less  severely,  and  a 
third  relapse  is  most  uncommon.  Convalescence  is  sometimes slow. 

Complications. — ^The  complications  are  numerous,  affecting  the 
lungs  in  the  form  of  bronchitis  and  pneumonia,  or  the  ahmentary 
canal  as  dysentery,  diarrhoea,  and  hematemesis  ;  while  cerebral 
hemorrhage,  conjunctival  hemorrhage,  iritis,  and  corneal  ulcers, have  all  been  recorded. 

Abortion  often  complicates  the  first  relapse  in  pregnant  women. 
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Diagnosis -In  the  tat  }^'^'i:^:£fZ^"l 

case       adding  it  to  another  drop  of  Wood  J  (^^^^  .ovenng 

Sken  from  a  patient  m.xmg  the  tw^dr^PJ  '         ;„  an  ineubator 

a  positive  tea  Jon  is  indieat^^^^^^^  the 

cU'piSg  M  tire  spiroch^eVe-y  rthT^alS'parasite  in  the be  diagnosed  by 
 the  discovery 

blood.  T  .  ahqpnce  of  marked  leucocytosis. 

Typhoid  is  indicated  by  the  absen^^^^  ^^^^^^ 

Widlrs  reaction  is  not  of  muc^^^^^^^^  by  a.  negative 

can  be  separated  by  the  /^^fJ^J^^^  °  ̂̂ .^^  of  its  characteristic  rash 
Lowenthal'sreaction  and  by  thep^  ̂ ^^^^^  ̂ ^^^^^  ̂ st 
Yellow  fever  can  be  diagnosed  by  its  ^  niicroscopical 

the  differentiation  ^^ay  be  impossime  characterized  by 

examination  of  the  blood    ̂ ^"^^^21^^^^  oi  spirochc^tes.  Weil's 

^^^^Tl
^^^^^^

^  ^^^^'^^^ 

dice  is  a  bad  sign  while  P^^g^f.^^g^^bein^  according  to  Mnr- 
mortahty  appears  to  vary  ;  while,  according 

chison,  only  4  per  cent,  m  the  UmteQ  i   j  ̂   ^^^^^ 

to  Sandwith,  it  IS  14-4  per  cen^.  ̂lyP^'^^j^^  ,3,^3es  of  death  are 
percentage  as  that  reached      ̂ ^J^^^^^^^         the  first  intermission, 

n7ratn.ent.-Salvarsan.0r  ne^^^^^^^^^ 
either  by  intramuscular  '^^f^^^J^'^^^^^^  care  should  be  taken 

is  a  specific  treatment,  most  eftf  
cious  but  car  ^ 

not  to  inject  a  large  f     ̂^^f ''^^^X^^^^  Img  badly, 
those  suffering  from  Asiatic  rel^-psing  fever^  sta  .^5^  ̂^^^ 

cases  of  death  having  been  ̂ ^^f  ̂̂ cordiJg  to  Mouzels,  an  intra- 

such  as  71  grains  (o'S  g?ami^^^         not  give  rise  to venous  injection  of  4  or  5  grams  I"  ̂       „    sufficient  to  make  the 

any  unpleasant  symptom,  c S^^^^^^^  If.  how- 
spiroch^tes  disappear  from  the  blood  and  c^^^^^^ 

ever,  another  attack  ̂ {^'''I'fj^^^rsymp^^^^^^^  treatment,  this 
same  dose  may  be  given,  .^s  regards  symp  ^  ̂^^^^^^  ̂ ^^^^ 
consists  of  relieving  pains  m  the  head  a^^^^^^  orb/quinine.  If 
(2  to  3  grains)  of  sahcylates,  ̂ ^P^^'^^^^^^^'PJ^dSmic  ̂   of 
IheseVins  are  very  severe,  relieved 

morphia  may  be  n^^^f,^J;^.,V\^iS^^  opium,  while  vomiting 
by  fomentations  sprinkled  with  

tmctuie  ui  u^^i 
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thouLt  t'nn?n        ""^^^^         ̂ ^ampagne  and  bismuth  mixtures, tiiough  occasionally  morphia  or  codeine  may  be  required  Effer- 
vescing ammonium  carbonate  mixtures  are  often  grateful  ' 

dots  of  .T''^^  "^^y      ̂ ^"^^^d  by  codeine  or  small 

found  usi^.1      r '^^'^       expectorant  mixture  will  be lound  useful      Constipation  must  be  relieved  by  laxatives  or 
wTbnf '.'i'h^  ̂''t  ̂̂ ^^P.^^^i^^es  by  cool  sponging,  which,  however 
The  tt.+  -^i"  reqmred.    The  compHcations  must  be  met  by the  treatment  laid  down  m  textbooks  on  general  medicine. 

i-ropAylaxis.— Prophylaxis  should  aim  at  keeping  biting  animals such  as  bugs  from  the  patient,  which  may  be  done  by  furnishing 
hospitals  with  iron  bedsteads,  which  can  readily  be  taken  to  pieces and  cleaned,  and  by  strict  cleanhness. 

THE  RELAPSING  FEVERS  OF  AMERICA. 

The  relapsing  fevers  of  America  comprise 
1.  North  American  relapsing  fever. 
2.  Central  American  relapsing  fever. 
3.  South  American  relapsing  fever. 

I.  Relapsing  Fever  of  North  America. 

^i^?"^°u'~;'^''  acute  specific  fever  caused  by  Sfiroschaudinnia novyt  bchellach  1907.    Mode  of  infection  not  known. 
History.— Relapsing  fever  has  been  known  in  America  for  many years  being  recognized  as  far  back  as  1844  ;  but  it  was  considered 

to  be  Identical  with  the  European  type  until,  in  1906,  an  Enghshman who  repeatedly  travelled  between  New  York  and  the  West  Indies 
was  treated  by  Carlisle  in  New  York  for  fever  which  relapsed  and 
m  which  spirochsetes  were  found.  Novy  and  Knapp  studied  these spirochaetes,_and  showed  that  they  were  distinct  from  S.  dutto7ii 
i^ater  Mackie  also  studied  them  by  the  agglutination  method,  and 
fFfi^  ^''y'  '^^^  ̂ ""^  concluded,  from  morphological  reasons that  they  were  distinct  from  5.  carieri.  Finally,  in  1907,  Manteufel compared  them  with  true  S.  recurrentis,  and  found  that  the  serum 
ot  a  person  suffering  from  their  type  of  fever  did  not  agglutinate 
true  b.  recurrentis.  Subsequently  Schellach,  after  studying  and 
comparing  the  different  spirochetes,  named  this  particular  species novyi  Schellach  1907. 

Climatology.— The  disease  is  known  in  North  America  and  in 
Europe.  In  America  the  disease  is  acquired  naturally.  In  Europe 
the  cases  recorded  are  due  to  laboratory  infection. 
^tiology.— The  cause  of  the  disease  is  S.  novyi  Schellach  1907. Symptomatology.— The  symptoms  appear  to  be  much  the  same 

as  m  the  European  type  of  fever.  The  incubation  period  seems  to 
be  at  least  five  to  seven  days  in  duration,  though  cases  have  been 
recorded  m  which  symptoms  developed  almost  immediately  after 
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exDOSure  to  infection.  In  experimen
tal  cases  it  varied  between 

and  ei'ht  days.  Tlie  duration  of  tlie  first 
 attack  is  about  five 

0  days  and^it  often  begins  witla  rigor
s;  the  tongue  is  moist, 

except  in^gi-ave  cases,  and  the  jaundice 
 is  mild,  excep  in  severe 

cSes  but  the  vomiting  of  bile  is  not  unc
ommon,  while  diarrhoea  is 

only  moderate  in  amount.  Tympanites 
 hiccough,  and  hemor- 

rhages from  the  nose,  stomach,  and  bowels  as  well  a
s  the  kidney, 

ma?  be  present  in  severe  cases.  The  apyrex
ial  interval  is  usually 

seven  to  ten  days,  and  is  followed  by  the  rel
apse,  which  is  not 

uncommonly  absent.  Usually  there  is  only  one 
 relapse,  and  more 

rarely  two  to  five  relapses.  .  ^  „j 

Mortality— The  mortality  is  not  high,  varying  bet
ween  2  and 

^  Treatment —The  treatment  is  the  same  as  in  the  European  type. 

2.  Relapsing  Fever  of  Central  America. 

Darling  has  described  cases  of  relapsing  fever  in  Pan
ama, 

clinically  similar  to  the  Northern  American  type,  but  the  organis
m 

has  not  been  definitely  classified. 

3.  Relapsing  Fever  of  South  America. 

In  South  America  (Colombia)  a  relapsing  fever  occurs  in  which 

the  spiroschaudinnia  resembles  more  closely  S.  duttoni  than  S .  novyi. 

According  to  Robledo,  this  parasite  is  carried  by  Ornithodoros 
turicatus. 

THE  RELAPSING  FEVER  OF  ASIA. 

Definition.— An  acute  specific  relapsing  fever  caused  by  Spiro- 

schaudinnia cart&ri  Manson  1907,  and  spread  by  some  blood-sucker 

not  definitely  known.  It  is  quite  probable  that  there  are  in  Asia 
several  varieties  of  the  disease. 

History. — Relapsing  fever  is  one  of  the  endemic  diseases  of  India, 

being  traceable  back  into  the  eighteenth  century.  The  credit  of 

first  clearly  defining  the  disease,  however,  rests  with  Lyall  in  the 

epidemic  fever  in  the  Punjaub  in  1852-53  ;  but  Vandyke  Carter, 

in  1876-77,  in  the  Bombay  Presidency  found  spirochaetes  in  the 

blood  of  patients  suffering  from  fever,  and  his  work  on  the  subject, 

published  in  1882,  is  to  be  regarded  as  the  Indian  classic  on  this 

fever.  Schellach,  in  1907,  separated  this  spirochsete  from  5.  re- 
currentis  and  S.  novyi  by  finding  that  it  is  not  agglutinated  by  the 
serum  of  animals  infected  with  these  parasites.  Rogers  points  out 
that  the  disease  has  often  been  confounded  with  typhus  fever  in 

India.  In  191 1  Stott  suggested  that  two  varieties  of  fever  may  be 
included  under  this  term,  and  recent  research  shows  that  several 

varieties  of  relapsing  fever  probably  exist  in  India.  Types  of 

relapsing  fever,  which  may  possibly  be  different  from  the  Indian 
ones,  occur  in  China  and  French  Indo-China,  while  the  Arabian 

type  may  be  identical  with  the  West  African  relapsing  fever. 
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ilifiipiiii 

forward  evidence  in  favour  of 
Pediculus  corporis  being  a 
carrier  of  the  spirochjete. 

S.  carteri  is  separated  from 
5.  duttoni  by  the  latter  being 
far  more  easily  inoculable  into 
animals  and  producing  num- 

erous relapses  when  injected 
into  monkeys,  while,  according 
to  Lamb,  the  former  only 
causes  one  relapse.  Moreover 

spirochjetes  may  be 
differentiated  by  immunization 

"W-  and  agglutination  tests.  S. macaci,   observed   by  us  in 
monkeys  in  Ceylon,  appears  to 
be  closely  related  to  S.  carteri, 
and  may  be  identical  with  it. 

Strong,  experimenting  with 

conclusion  that  the  Indian  SpirosI^ZTi^^^^l^^ the  European  and  North-American  types 

^^Pathology.— The  morbid  anatomy  resembles  that  of  the  European 
Symptoraatology.-In  accidental  inoculations  in  the  post-mortem room  the  incubation  period  varies  from  three  and  a  half  to  seven days,  during  which  prodromata  resembling  those  of  the  European 

type  may  occur.  
uiu^udu 

•  '^^'^i'"/^^''  generally  sudden,  but  in  most  cases  vvithout  the rigors  defined  m  Europe,  though  chilhness  occurs,  and  the  disease 
progresses  as  m  the  Obermeyer  fever.  On  the  fall  of  temperature to  subnormal  however,  on  the  sixth  or  seventh  day  which  is associated  with  profuse  perspiration  and  polyuria,  instead  of  the 
patient  feehng  better,  he  often  becomes  collapsed,  with  a  small 
weak  pulse  and  a  cold  clammy  skin,  in  which  condition  he  may 

Fig.  443. — Spiroschaudinnia  from  j 
Case  of  Asiatic  Relapsing  Fever. 

(From  a  micropliotograph  by  J.  J.  Bell.) 
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resemble  at  first  sight  a  cholera  patient.  In  the  first  intermission, 

which  lasts  from  three  to  twelve  days— generally  about  eight  days— 

the  patient  improves  slowly,  there  being  much  debility,  and  in  one 

case  in  six  there  is  a  sudden  temporary  rise  of  temperature  after  the 

crisis.  Spirochsetes  are  not  to  be  seen  in  the  blood,  but  Carter 

and  Pisani  have  described  peculiar  structures.  The  first  relapse 

occurs  about  the  fourteenth  day  of  the  disease,  and  the  seventh 

of  the  intermission,  and  resembles  the  first  attack,  but  the  tem- 

perature may  reach  a  higher  level,  and  the  illness  is  shorter,  ending 
in  a  crisis. 

The  second  intermission  may  last  about  ten  days,  being  longer 
than  the  first,  and  a  second  relapse  takes  place,  often  commencing 
with  chills.  The  liver  does  not  markedly  enlarge,  but  the  spleen 
increases  in  size.  The  fever  is  remittent  or  intermittent,  and  the 
crisis  is  not  marked.  It  is  now  rare  for  the  disease  not  to  end,  but 

after  an  interval  of  fourteen  to  seventeen  days  a  third  relapse  may 

take  place,  with  a  sudden  rise  of  temperature,  which  lasts  one  to 
four  days.  Very  rarely  a  fourth  intermission  of  about  eleven  days 
ends  in  a  fourth  relapse,  lasting  only  two  days. 
With  regard  to  the  frequency  of  the  relapses,  Rogers  gives  the 

following  percentages  : — 

Without  relapse  . .  . .  . .  23 -8  per  cent. 
With  one  relapse  ..  ..  ..  49'2  ,, 
With  two  relapses  . .  . .  . .  20'0  ,, 
With  three  relapses  ..  ..  . .      5*0  ,, 
With  four  relapses  ..  ..  ..      2-0  ,, 

Varieties. — The  typical  course  may  be  varied  in  about  25  per 
cent,  of  cases,  and  present  [a]  a  short,  irregular,  remittent  fever  ; 

[h)  a  so-  called  bilious  remittent  fever,  called  by  Carter  '  icteric 
fever.' 

(fl)  Short,  Irregular  Remittent  Fever. — This  is  very  Hke  malaria, 
from  which  it  is  only  to  be  diagnosed  by  blood  examination. 

[b)  So-called  Bilious  Remittent  Fever  [Icteric  Fever). — So-called 
bilious  remittent  fever  very  closely  resembles  typhus  fever,  and  to 
some  extent  yellow  fever,  showing  deep  jaundice,  with  an  eruption 
of  red  spots.  The  temperature  is  irregular,  and  the  pyrexia  pro- 

longed ;  prostration  comes  on  early,  and  may  develop  into  a  '  status 
typhosus.'  The  death-rate  of  these  cases  is  high,  being  70  per cent.  They  are  to  be  diagnosed  from  typhus  by  the  blood  examina- 

tion, and  from  yellow  fever  by  the  absence  of  black  vomit. 
Complications. — These  are  the  same  as  in  the  European  type. 
Diagnosis. — This  is  based  on  the  microscopical  examination  of the  blood. 

Prognosis.— A  prolonged,  irregular  first  attack,  ending  by  lysis, 
and  attacks  showing  marked  jaundice  are  bad  omens. 
The  mortality  is  higher  than  in  Obermeyer's  type,  being  i8-02 

per  cent.,  of  which  about  one-half  take  place  in  the  attack  and 
one-quarter  in  the  first  interval,  and  one-fifteenth  in  the  first 
relapse,  and  the  remainder  from  complications. 
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ih^r^'^T^-'i^-Y  /^^'^^^^^^^t  and  diet  differ  in  no  respect  from 
wll^^f  ^^°^"'/^fPt  that  these  patients  often  stand large  doses  of  salvarsan  badly,  and  therefore  one  should  not  give 

Ter'  the  di^  f  ^'""^       intravenous  injection  m?rl over,  the  disease  being  of  a  severer  type  than  the  European  form 

bfdven  .hi  stimulants  shouM 
be  given  during  the  attack,  and  preparation  made  for  preventing the  collapse  by  means  of  hypodermics  of  strychnine  and  ether  or camphor  m  ether  as  well  as  by  hot  bottles,  blankets,  etc 

iTophylaxis.— See  remarks  with  reference  to  the  European  type. 

THE  RELAPSING  FEVERS  OF  AFRICA. 

The  relapsing  fevers  of  Africa  may  be  classified  as  follows  :— 
1.  West  African  relapsing  fever. 
2.  East  African  relapsing  fever. 
3.  North  African  relapsing  fever. 

I.  The  Relapsing  Fever  of  West  Africa. 

Synonyms.— Tick  fever  (Livingstone),  African  Tick  fever. 
Dennition.— An  acute  specific  relapsing  fever  caused  by  Si)iro- schaudinma  duttoni  Novy  and  Knapp  1906,  and  spread  by  OrnUho- doros  mouhata  Murray. 

History.— The  peoples  of  Africa  from  time  immemorial  have  had 
a  dread  of  tick-bites,  which  they  thought  caused  fever,  and  this 
appears  to  have  been  noted  by  Livingstone,  Kirk,  Hinde,  and 
many  other  people,  with  the  result  that  a  tick  fever  of  an  unknown 
nature  was  spoken  of  as  occurring  in  Africa.  Nabarro,  in  August, 
1903.  was  the  first  to  observe  a  spirochaete  in  human  beings  in 
Uganda,  but  as  his  pubhcation,  through  no  fault  of  his  own,  did 
not  appear  till  much  later,  his  discovery  was  forestalled  by  those 
of  Ross  and  Milne  in  1904,  and  Button  and  Todd,  also  in  1904,  who 

.  found  the  cause  of  the  tick  fever  to  be  a  spirochete,  the  latter 
observers  also  proving  that  it  was  introduced  into  the  blood  by 
the  bite  of  a  tick— Ornithodoros  moubata.  Since  that  date  Koch, 
Todd,  Novy  and  Knapp,  Breinl  and  Kinghorn,  and  others,  have 
studied  the  disease  carefully.  Frankel  has  proved  by  biological 
tests  that  the  spirochaete  of  East  African  relapsing  fever  differs 
from  5 .  duttoni,  as  observed  in  West  Africa,  and  Nuttall  proposed 
the  name  S.  rossii  Nuttall  igo8  for  this  new  species  ;  but  recent 
researches  seem  to  have  proved  the  identity  of  the  two  conditions. 

Climatology.— The  disease  is  found  in  Angola,  the  Congo  Free 
State,  Uganda,  and  German  East  Africa  and  Portuguese  East 
Africa,  and  in  the  Valley  of  the  Zambesi.  Franco,  Robledo  and 
others  have  described  a  spirochastiasis  in  Colombia,  which  is  caused 
by  a  spirochcete  morphologically  resembling  S.  duttoni,  and  said 
to  be  spread  by  Ornithodoros  turicatus,  with  reference  to  which  it 
may  be  noted  that  Biildow  observed  relapsing  fever  in  the  Andes 



J'Soording  to  Franco^  ob-rv=^^^^^^^^^^  ̂ „  ̂         ded  a. 

ra»ir»
n-  £™,  

a.  >t  .nay  be  sprea
d  by 

an  Ornithodoros.  •  5  ̂.^^towi  Novy  and  Knapp 

iEtiology.-The  cause  of  the^e^^^^^^^^^  ̂ ,her  spirochetes 
1006,  which  is  proved  to  be  disUnct  ^^^^^      capable  of 

beca^ise  an  animal  immumzecl  a^amst  on^^  i^'^^^itn? 
being  successfully  inoculated  by  it^  ^^^^  rabbits, 

into  a  number  of  animals-namely  dog^-  S     chickens,  pigeons, 

an  apvrexial  interval.         ̂   v.  n+o  h^c.  heen  worked  out  by  Breinl, 

The\fe-history  in  the  ̂ ^^teb^rate  ha
s  been  w^^^^ 

who,  as  akeady  described  showed  tha^^^
  .^^^  ,  1 

soirochsetes  become  encysted  and  ,  Leishman  has 

bodies  from  which  the  new  S^^^'fZ.  Ztsinto  the  intestinal 

demonstrated  ̂ ^^-^^Ze^Tm^ty  and  their  characteristic 
sac  of  the  tick  they  lose  their  i^^^'^'^^,  ̂ ^^^tin  segments  mto 

Appearance,  while  the  
centra   core  of  ̂ ^tm 

small  masses,  which  are  set  free  i^to  ̂ be  m  ^^^^^^^^  1^^,^ 

smaU  bodies,  which 
 resemble  smaU  rods

 

micrococci,  appear  to  "^ultiply  Dodj  ^.^^^^ 

into  the  cells  of  the  ̂ alpighian  tubuses  ana  ^^^^^^  ̂ ggs^ 

ke  ovary.    In  the  Matter  position  ̂ ^^^^^  .^^^  ,jult 
and  can  be  traced  through  f^^  ̂ ^^^  stages  of  development  up 
ticks.    In  the  embryo,  and  m  aU  the  later  stag  chromatin 

to  and  including  '\ff^^'^UliLTtnhn^^^^  Inoculation  of 
bodies  lying  m  the  cells  of  the  ̂ ^-^^PJ^^^^  a  typical  infection, 

crushed  tissue  containing  these  bodies  pr^^^^^ 

From  his  experiments,  
Leishman  concmaeb  i 

SZatin  bo'dies  that  the  f       ̂ "^of  Cn  d^^  take 
new  generation  of  ticks,        th^^^f^^Z^^  gaining  access 

place  via  the  sahvary  glands,  but  by  Uie  smai
  6  ̂ .^^^ 

to  the  wound  produced  by  the  J^^j^^^^^^^^^^  or  perhaps 
Malpighian  secretion  passed  by  the  tif  ̂uring^^f^  recently  Leish- 
by  regurgitation  of  the  mtestma         ̂ t^"    X,es  infection  only 
man  Snd  Hindle  have  shown  that  the  tick  P^o^^^^^  tick-bite.  This 

as  the  result  of  its  infected  fseces  
contaminating  T^^e  lij- 

t  X^l  example  of  the  contaminative  m^^^^^^^^  ;"lSh  facihtates 
The  principal  predisposing  causes  are  anythmg  ̂ ^^^^^  ̂ ^^^ 

the  life  of  the  tick,  such  as  bad  hygienic  
condition    wn  _^^ 

exemplified  by  the  native  huts  
of  Afnca.    1  hese  nuts 

I 
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r'^  ''''^  ̂ hich  afford  shelter  to  the  tick  and hence  predispose  to  the  disease.  '  ̂  
Pathology.— Very  httle  can  at  present  be  said  as  to  the  natholnm, 

^^^Z'^isi^txf'  ̂ ^r'^r^"  ̂^^^  ̂ p^-n  w£f 
slmntomaVnin^v  ̂ '""^^  '^"^  ̂^'^^  "^'^^^^^  °f  spirochetes. 

inves?i^at^n  n.?l"7  '  symptomatology  still  requires  careful investigation  on  the  lines  carried  out  by  Carter  in  India  but  mnrh 

fnS'othS  '^"^  °"        ̂ -^^-^  by  Dutt'c!;' Todd!  Rost 

exwS^lTrTw^^^^^^^  
days,butitmay 

toms'bn^ 'J''^''  ""'^^  b'  accompanied  by  local  inflammatory  symp- wJ^i '  1"  some  cases  the  bite  is  not  even  noticed.  According  to 

Yle^'SXrT"'  beheve  that  when  the  tick-bite  is  accompanielby a  severe  local  reaction,  the  mdividual  probably  escapes  fever  and 

Son.'  possible  Votectfve  ef!?ct  of  a  loc^ 
Usually  mental  heaviness,  lack  of  activity,  profuse  sweating  and 

constipation  are  mentioned  as  prodromal  symptoms  ̂ ' 

faintnei  .n  I'^^X-'^T  °"  S^^^ually,  with  a  feehng  of  malaise, 
slthf  r-  '     A  ̂  dismchnation  for  food,  or  even  vomiting,  and  a 

have  r[sen  t  ̂^""'o         ̂         ̂ ours  the  temperature  will 
fhp  L T  ,  r  ̂   *°  F.,  associated  with  headache,  pains  in 

Silltet '"Ti"""^''  ̂ "^.^^^^P^in  in  the  region  of  the  spken,  and 
o?tPn        J  vomiting,  first  of  food,  and  then  of  bile,  with often  diarrhoea,  and  even  at  times  streaks  of  blood  in  the  motions. 
sc.nf?nr  K  ̂'"^^^l^Y  f^nd  to  be  enlarged,  and  spirochetes  in 
^c^anty  numbers  occur  m  the  peripheral  blood,  but  may  be  hard  to 

The  next  day  the  symptoms  are  worse,  and  the  patient  is  hot  and restless,  complaining  of  thirst  and  splenic  pain,  and  often  troubled 
oy  a  cougti.  _  Ihe  temperature  shows  a  morning  fall,  without 
improvement  m  the  symptoms,  and  an  evening  rise,  during  which the  pams  increase,  and  the  patient  may  become  delirious  The 
hver  does  not  enlarge,  but  the  spleen  projects  below  the  costal 
margin  bpirochcetes  are  now  found  in  greater  numbers  but 
diminish  remarkably  before  the  crisis.  There  is  a  slight  decrease 
m  the  red  ceUs  and  haemoglobin,  and  a  marked  leucocytosis  before tne  crisis,  while  polychromatophile  degeneration  is  noted  in  the 
red  cells,  and  a  very  marked  increase  in  blood  platelets  The 
symptoms  last  three  to  four  days,  and  end  by  a  crisis  marked  by profuse  sweats  and  a  fall  of  temperature  below  normal.  On  the 
day  before  the  crisis  there  is  a  pseudo-crisis,  with  a  fall  of  tempera- ture, but  no  improvement  in  the  symptoms. 
The  patient  feels  weak  and  tired,  but  slowly  regains  his  appetite and  strength,  and  no  parasites  are  found  in  the  blood.  The  disease 

may  now  terminate,  or  the  intermission  may  last  from  one  to 
twenty-one  days,  according  to  Ross  ;  but  five  to  eight  days  is  more usunl.  

*  ^ 
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The  firs,  relapse  ̂ ^J^-^^^^
  '"^^'^ of  the  original  symptoms,  and  also  oi  i     v 
 ^  ̂ ^isis 

h^^^
>  ^^"^^ 

^^^ntermissions  .  and  relapses  jn^^^^^^^^ 

irregularly,  the      5 ̂Y^^.^^^Ha  ee  day^^^  and  showing  a  pseudo- 
the  relapses  usually  lastmg  three  aay  ^^^^^ 

crisis  on  the  second  day        
a  crisis  on  the  t  y 

five  to  eleven  relapses  may  ̂ ^^^^  Pf  ̂'cEdema  of  the  eyehds  has 
patient  both  m  weight  

and  strengxu. 

been  noted  in  the  relapses.  frequently  observed. 

ComPUcaHons  ̂ dJll^^^^^^  appears  to  be  a Clinical  Varieties.— According  to         ,  new-comers,  such 

marked  difference  m  the  ̂ ^^^"^y^lh  the  attack  shows  much  the 
as  Europeans,  and  natives.    Thou|la  tne  

^^^^ 

same  symptoms  in  ̂^^^^^^^^^^J.^SS  The  attack  frequently 
severe,  and  the  spleen  "^^y.  JTl^'^i^f  \nd  ends  by  crisis,  after 

lasts  twenty-four  to  f^32-e;gh;h°^^^^^  f  ^^^^^  without  a  relapse, 
which  the  patient  rapidly  ̂ ^^°J^[''.  ̂ '^^^d  to  be  less  severe  than 
Should  this,  however,  take  pl^^e,  it  is  the  native 

the  attack.    Koch  beheves  that  [hese  miia  ax  ^^^^^ 

immunity  are  due  to  it^ff  ̂^^^^^  ̂^J^y  f  ̂̂ /'^  resembling 
Todd,       the  other  hand,  describe  ca^e'u^Jiee^  and  with  more 

that  in  the  European,  with  enlargeme^^^^^^^^ 

cases.  .  ,T  r^-.  i-io+h  the  natives  and 

Progilosis.-This  IS  usually  good        °°th  tne  j,^^ 

^'ZXL.  have  so  far  "o.«  wKh  rega^^^^ 

itri^rL^s
if^^^^^^^

^^ 
that  of  twenty  men  who  cont

racted  the  disease  m  one  car
ava 

*Treatment.-This  is  the  same 
 as  for  the  European  form  (see

 

Koch  rightly  advises  that  Europ
eans  should  camp  at  least 

30  yarcbaway  from  infected  
native  huts  and  rest-houses. 
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The  Relapsing  Fever  of  East  Africa. 

The  relapsing  fever  found  in  Uganda  and  East  Africa  is  chnicallv 

the  same  tick,  but  the  Spiroschauclmnia,  according  to  Frankel  is a  different  species  S.  rossi  Nuttall  1908) .    l^ecent  researches  seem 

however,  to  identify  it  with  the  West  African  ̂ ypj  '''"^'"^'^ 

The  Relapsing  Fever  of  North  Africa. 

Synonyms.-Algerian  relapsing  fever  ;  Egyptian  relapsing  fever  ■ 
Egyptian  Homa  el  Hugga.Homa  el  Naxy,Namhah.  ^ 
7..^      c        .  ^V^^^^c  fever  caused  by  Spiroschaudinnia 
berbem  Sergent  and  Foley  1910,  and  probably  spread  by  the  agency 

History.— -It  was  noticed  by  the  surgeons  of  Napoleon's  army  in Egypt,  and  later  by  Griesinger  in  1851,  when  it  was  called  '  bilious 
typhoid  ;  while  more  recently  Sandwith,  Cummins,  Bousfield 
Balfour,  and  Graham-Smith,  have  pubHshed  excellent  accounts  of 
the  disease  In  1910  Sergent  and  Foley  differentiated  S.  herhera bergent  and  Foley  1910  in  a  case  in  South  Oran. 

Climatology.— It  is  known  to  exist  in  Algeria,  Tunis,  Tripoli, Egypt,  and  the  Anglo-Egyptian  Sudan. 
etiology.— It  is  caused  by  5.  herbera  Sergent  and  Foley  loio 

spread  by  the  agency  of  lice,  as  shown  by  NicoUe,  Blaizot  and Conseil  (see  Chapter  XVI.). 

Symptomatology.— The  length  of  the  incubation  period  is  not 
known,  but  is  believed  to  be  more  than  twelve  days.  The  fever, 
which  may  be  associated  with  rigors,  reaches  its  height  during  the 
first  twenty-four  hours,  and  afterwards  shows  morning  remissions. 
The  spleen  enlarges,  and  the  liver  becomes  tender  and  painful  in 
some  cases  ;  but  jaundice  is  generally  absent.  Vomiting  is  present, 
but  diarrhoea  is  absent.  The  attack  is  apparently  not  very  severe. 
Apyrexia  lasts  from  two  to  nine  days,  and  is  followed  by  one, 
two,  or,  more  rarely,  three,  relapses. 

Diagnosis. — The  spirochcetes  must  be  found  in  the  blood,  as  the 
cases  may  occasionally  resemble  cerebro-spinal  meningitis  and  acute rheumatism. 

Prognosis. — This  is  usually  good,  the  mortahty  being  nil  in fifty  cases. 

Treatment. — This  is  the  same  as  for  the  other  relapsing  fevers. 
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CHAPTER  XXXII 

THE  SPOTTED  FEVER  OF  THE  ROCKY 
MOUNTAINS  AND  TSUTSUGAMUSHI 

DISEASE 

The  spotted  fever  of  the  Rocky  Mountains-Tsutsugamushi  disease-The 

References        ̂ ^^^^^^  —  T^ie  intermittent  tick  fever  of  Wyoming - 

SPOTTED  FEVER  OF  THE  ROCKY  MOUNTAINS. 

Synonyms.— Black  fever,  Blue  disease,  Rocky  Mountain  spotted iever,  Spotted  fever  of  Montana,  Rocky  Mountain  fever,  Pyroplas- 
mosis  hommis.  Spotted  fever  of  Idaho,  Tick  fever  of  the  Rockv Mountains. 

Dennition.— An  acute  endemic  febrile  disorder,  associated  with 
a  petechial  or  purpuric  eruption  of  the  skin,  which  occurs  after  the 
bites  of  infected  ticks  [Dermacentor  andersoni  Stiles  1905  (which 
IS  probably  the  same  as  D.  venusius  Banks  1908)  and  perhaps  other ticks,  e.g.,  D.  modestus  Banks]  in  certain  regions  of  the  Rockv Mountains. 

History.—  Xhe  first  case  of  the  disease  is  believed  to  have 
occurred  in  Bitter  Root  Valley,  in  1873,  and  from  that  date  until 
1902  it  IS  said  that  about  200  cases  were  observed,  with  a  mor- 

tality of  70  to  80  per  cent.  During  this  period  it  was  generally 
known  as  the  '  black  fever,'  the  '  blue  disease,'  or  the  '  spotted 
fever.' 
In  1898,  according  to  Anderson,  Major  M.  W.  Wood  made  an 

unpublished  report  on  the  disease  to  the  Surgeon-General  of  the 
United  States  army.  In  1899  Maxy  wrote  a  paper  on  '  The  So- 
called  Spotted  Fever  of  Idaho,'  which  he  described  as  an  acute, 
endemic,  non-contagious,  but  probably  infectious  febrile  disorder, 
characterized  clinically  by  a  continuous,  moderately  high  fever, 
severe  arthritic  and  muscular  pains,  and  a  profuse  petechial  or 
purpuric  eruption  of  the  skin,  appearing  first  on  the  ankles,  wrists, 
and  forehead,  but  rapidly  spreading  to  all  parts  of  the  body.  In 
1902  Gwim  and  McCullough  read  separate  papers  on  the  disease 
at  a  meeting  of  the  Montana  State  Medical  Association,  and  in  the 

940 
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same  year  WUson  and  Chc^^mg  were  depuU^d 
 ̂ ^^^^^^ 

the  Bitter  Root  Valley.  ^'^^fc.sia.   They  believed  this 
concluded  that  it  was  caused  t.y  a  ^^^^^j^^^^  columhanus), 

Babesia  to  be  parasitic  in  ̂ ^^^^  Dermacenlor  rchculatus 
and  to  be  spread  to  human  beings  by  a  tic^^  Anderson 

i^D.andeysoni^^D,  ̂ ''^'^'^Z  !'hed^^^^^^  as  a  result  of  his 
vas  instructed  to  investigate  ̂ ^^^^^^'^^-^  regards  both  the 
inquiries  he  supported  Wilson  and  Chown  g^.^^^^^6^  zoological 

parasite  and  the  tick.  In  ̂ 905  ̂ ^ue^  P  ,o,,rce  of  Rocky 
investigation  into  the  ̂ ause    ransm  s^io^^  ̂ ^.^^^^^  ̂ ^^^ 

Mountlin  spotted  fevei  ̂ ^^^^^^^  ̂quS  1  and  of  the  transmission 
existence  of  the  parasite  in  ̂ an  or  ^  3^,,,e  year  by 

by  the  tick.  His  researches  ̂ f^-'.'^Pg' experimental  evidence  of 

Ashburn.    In  1906  ̂ jng  found  distmct  expei  ^^^^.^  ̂ ^.^ 

the  transmission  f  ̂he  disege  b3^^t^^^^^^^^^  ̂ ^.9^^^^    f  the 
recent  death  R^^ketts  has  been  w^^^^^  andersoni  spreads  the 
malady,  and  has  proved  ̂ nat  the  ticK  experiments  on 
disease-a  conclusion  ̂ ^^ich  he  has  supportea  y  P  ^^.^^^ 

guinea-pigs,  and  monkeys^^^^^^^  ftm  man  to  man  by  the  tick  must 
the  transmission  of  the  ̂   ̂ease  iro  Ashburn  and  Craig 

be  given  to  McCalla  and  Biere^n 
 _  Ui  19  ̂ 

published  an  exceUent  paper  on  this  and^^  this 

which  they  indicate  to  ̂ e /istmct  ̂ ^^^^^  ^.^^^^^ts 

paper  Ashburn  accepts  the  ̂ ^^^^^^^^  ̂ .^^^^  .  ̂ ^^^.^^^^^ 
ill  1909  found  that  tee  w^^^^^  ^^^^  recognized  as  D. 

in  the  spread  ̂ ^^^^ ̂ ''l^^^.Zi  St\les  =  D.  venustus  Marx  1897, 
venustus  Banks  i9o8  =  -t^-/^^'^^''s^'^^  J      .     j^-      ̂ e  have  been 

/our  sX^an-
aTa^r^^^ 

"cVimatology.-
The  disease  is  only  known  ta 

 the  United  State. 

^'"t  o^Te^C  Roo?Riv;r  Tn  fdarolt^ec^ 

'eXfvafley  o   tfe  Lake  River,  
including  its  tributaries  and 

the  fool  lliS  in  the  neighbourhood.    
In  Wyoming  ,t  is  found  at 
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Cody  and  Meeteeste.  In  Nevada  it  is  only  known  in  the  north, 
in  the  valley  of  the  Quinn  River,  where  it  was  recognized  as  far 
back  as  1887.  In  Oregon  it  is  said  to  be  mild,  and  to  be  found 
only  in  the  eastern  portion,  towards  Idaho. 

It  will  be  noted  that  these  districts  extend  from  40°  to  47°  N. 
latitude,  and  that  the  elevation  is  about  3,000  to  4,000  feet  above sea-level. 

Wilson  and  Chowning  noted  that  the  cases  occur  from  March  to 
July,  as  is  shown  by  the  following  list,  taken  from  their  report  :— 

March 

April 
May 

June July   
Spring  (exact  month  not  known) 

Total       . .  . .  126  cases. 

This  seasonal  occurrence  is  associated,  as  stated  above,  with  the 
prevalence  of  D.  andersoni  during  the  same  months. 

etiology. — According  to  Wilson,  Chowning,  and  Anderson,  the 
cause  of  the  disease  is  a  Babesia,  but  Stiles,  Ashburn,  and  Ricketts 

have  failed  to  find  this  parasite.  The  bacterial  growths  so  far 
obtained  from  cultures  of  internal  organs  or  of  the  blood  can  be 
considered  as  merely  accidental  contaminations.  On  the  other 

hand,  Ricketts  has  shown  that  blood  taken  from  a  human  being 
suffering  from  the  disease  can  be  inoculated  successfully  into 

guinea-pigs  and  monkeys  [Macacus  rhesus),  and  that  the  trans- 
mission from  animal  to  animal  can  go  on  apparently  indefinitely 

(100  generations).  These  inoculations  produce  a  disease  charac- 
terized by  an  incubation,  a  fever,  an  eruption,  and  post-mortem 

appearances  similar  to  those  found  in  human  cases.  No  bacteria 
can  be  cultivated  from  the  internal  organs  or  blood  of  the  infected 
animals,  but  the  virus  exists  not  merely  in  the  serum,  but  so  closely 

attached  to  the  corpuscles  (white  and  red)  that  it  cannot  be  separated 
from  them  by  washing  ;  moreover,  it  will  not  pass  through  the  pores 

of  a  Berkefeld  filter.  Immunity  follows  an  attack,  and  hyper- 

immunity  can  be  induced  in  guinea-pigs. 
The  virus  can  be  acquired  and  transmitted  by  the  larva,  the 

nymph,  and  the  male  or  female  adults  of  D.  andersoni,  and  in  a  few 
instances  can  pass  through  the  eggs  into  a  second  generation  of 
ticks.  According  to  Ricketts,  the  Idaho  disease  is  spread  by 
D.  modestus,  and  the  Montana  by  D.  venusius  Banks  1908  nec 

Marx  1897  {  =  D.  andersoni  Stiles  1905).  He  is  inclined  to  think 
that  there  is  a  difference  between  the  two  forms  of  fever,  especially 

as  the  former  has  a  death-rate  of  some  5  per  cent,  and  the  latter 
of  about  90  per  cent. 

Infected  ticks  are  found  but  sparingly  in  Nature.  Thus,  of 

513  ticks  found  on  animals,  296  or  more  were  allowed  to  attack 

guinea-pigs,  with  the  result  that  only  one  of  the  animals  took  the 

6  cases. 

24 

46  „ 

35  .. 5 
10 
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had  come  from  a  horse.  suffering  from  tfie  disease  com - 
A  tick  fed  on  a  h^"^^"  ̂ ^"^!^|/Xrw^rds  to  a  woman  by  its 

municated  it  first  to  ̂.'^f.^^tlood  oT  patients  and  the  eggs  of 
bites.    Ricketts  examimng  the  biooa  o  P  ^.^^^  structures, 

infected  ticks,  has  observed  P-^^- ^^^^  J^ed  in  cultivatmg 
which  show  bi-polar  stammg. 

the  germ.  _  ^ancp^;  there  are  sex  and  age  m- 

wlh  regard  to  predisposmg  cause^^^  frequently  attacked  than 

fluences  to  be  noted  J^^^'^^s  f,om  fifteen  to  fifty  years women,  and  the 

morbid  anatomy.        .      ̂ nr+l<;  i^  well  marked,  and  the  skin  shows 

normal!^  but  petechia  l^^y J'e  seen  on^^^^  .^^  ̂ ^^^y^ 

LTccte^
^-^^ 

theorgans  wjth  „sof  1^-°  y'^^^Xmatons  degenerations  of 

?K  tTril^ttfeenaivet.^andMdne^^^^ 
symptomatology.  -  The  mo^at.o"  j^en

od  vanes  from  \  „ 

SrSctSefToi
tSX"^^^  chiUiness  with 

■"^f 'nwss"  oS  bTJns  wXaTstct  chill,  ac
companied  by 

sel*;:  SLSrpalltTrn  the  ba*  a-d  ot^er  r^^^^J^^^l 

T^St^  a  £y  
'c°or       coninnctiv.,  an 

rJuSing  ̂u^h,  epistlxis,  and  the  passage  of  f*.l~  ^^^^^^^ 

5^H^5?dst;
rtt-s^^^^^

^^^^^^^ 

Sy  are  not  devated'and  at  firs
t  disappear  on  P--™e  but 

late?become  permanent,  and  finally  
turn  petechial  about  the  s^xth 

to  the  tenth  day.   Associated  with 
 the  eruption  s  a  dusky  rea 

mottling  of  the  skin,  and  often  a  sub.ct
enc  tmge  of 

and  the  coniunctivai.    The  eruptio
n  is,  however,  by  no  means 
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i^^in^lTab^^r'' "      '^''^  '^'^^
  -p-^^^ 

The  pulse  is  from  the  first  very  rapid,  reaching  from  no  to  150 

A   fiT?,  n         T'      ̂   proportion  to  the  temperature^ 
nnrl  k  of.      1     I  ^^^^^^^^  graduahy  feebler  and  smaller, 

Sciuhr    Th^'hi  severe  cases  may  be  intermittent  and incgular  The  blood  shows  a  dimmution  of  the  erythrocytes  and hc^moglobm,  with  a  slight  increase  in  the  total  number  of  leuco 
cytes  and  a  relative  increase  of  the  mononuclear  leucocytes  •  but 
m  considering  these  blood-counts,  allowance  must  be  made  for  the altitude  at  which  the  disease  occurs.  CEdema  of  the  face  and limbs  may  be  present  in  severe  cases. 

At  first  the  tongue  is  covered  by  a  thick  white  fur,  but  later  it 
becomes  dry,  cracked,  and  brownish,  and  sordes  collect  on  the 
teeth.  Nausea  may  be  present  during  the  first  week,  but  is  more common  m  the  second,  and  generally  lasts  till  the  end  of  the  illness 
Constipation  is  usually  present  throughout  the  attack,  and  the 
liver  IS  often  slightly  enlarged,  while  the  spleen  extends  beyond  the 
costal  margin,  and  is  tender.  There  is  usually  a  sHght  sore  throat and  there  may  be  signs  of  a  mild  bronchitis,  associated  with  an 
increase  m  the  number  of  respirations,  which  may  reach  from twenty-six  to  sixty  per  minute. 

The  urine  presents  the  usual  febrile  character,  and  often  contains 
a  trace  of  albumin,  which  occasionally  may  reach  considerable  pro- 

portions, and  be  accompanied  by  a  few  granular  casts.  More 
rarely  the  urme  may  be  scanty  or  even  suppressed.  The  mind  is 
usually  clear,  but  in  severe  cases  a  low  muttering  dehrium  may occur. 

After  the  fever  has  reached  its  height  on  the  fifth  to  the  twelfth 
day,  the  temperature  either  declines  by  lysis,  and  recovery  takes 
place,  or  it  remains  high,  and,  a  typhoid  state  developing,  death 
ensues.  If  the  former  event  is  to  take  place,  the  temperature, 
falling  by  lysis,  reaches  normal  about  the  fourteenth  to  the 
eighteenth  day,  the  eruption  commences  to  fade,  and  desquama- 

tion begins,  which  extends  all  over  the  body,  while  the  other  symp- 
toms gradually  abate  and  the  patient  becomes  convalescent.  If, 

however,  death  is  to  ensue,  the  temperature  remains  about  104° 
to  106°  F.,  but  sometimes  shows  a  sudden  final  fall  just  before  the fatal  event. 

Convalescence  may  take  some  time,  and  it  is  said  that  the  sites 
of  the  eruption  are  clearly  visible  even  twenty-four  days  after 
recovery  if  a  warm  bath  is  taken. 

Complications.  —  Pneumonia  is  a  comparatively  frequent  com- 
plication, but  gangrene  of  the  fingers,  toes,  and  skin  of  the  scrotum 

and  penis  may  occur.  Nephritis,  cardiac  weakness,  and  meningitis 
are  possible  comphcations. 

Diagnosis. — The  malady  may  be  difficult  to  differentiate  from 
typhoid  fever,  typhus,  and  the  Japanese  river  fever.  From  iyphoid 
fever  it  can  be  distinguished  by  the  more  acute  onset,  the  petechial 



■      ̂ r,  thP  hands  and  wrists,  the  absence  o
f 

d'^
 ''''''

 

urinrwiU  haveto  be  usedto  ex^^^^^  ^,,^,,1 
The  distinction  between  spotted  

fever  an     yp  ^ 

grounds  seems  to  us  ̂̂ ^^P^.^^^^l^^-  ̂ ^u^'j^sis  a^^^  other  chnical 
"may  end  more  often  by  crisis  than  ̂ ^^y^^^  f  practically 
symptoms,  and  the  appearance  of  the  erupt  y^^  ̂^^^^^ 

identical ;  in  fact  Sambon  J",^  others  ben  ^^^^.^^^ 
Mountain  spotted  fever  and  ̂ YPh^^  to  two  varieties 
typhus  and  Rocky  Mountam  ̂ P^^^f^Xallied  species,  in  the  same 

virus,  but  not  to  typhus  fever^  very  similar  to 

i^^^^-  T  +hp  nroenosis  is  much  more  serious 

Prognosis.-It  appears  that  the  P^ogJl^^^"  mortahty  has 

in  some  localities  than  m  ̂   ̂ ers^  Ir^  Montana  the  m  y^^^^ 

been  as  high  as  go  P-  cent    while  in  Idaho  t  ha^s^^^^^
  y 

generahzed,  the  prognosis  .        „i^en  in  large  doses, 

Treatment.-Qumine  has  been  ̂ ^vf  d  and  given  n^ 

but  it  does  not  show  any  specifi
c  effect.  Atoxyi  ana  saiv 

no  effect.   The  treatment  can  be  only  symptomat^.  J°  ̂̂ ^^^^^^^ 

refreshing.   When  the  temperature  rises  above       ,  ̂  -      ? /P  „  J, 

be  administered.   Tlie  room  shou
ld  be  darkened,  and  the  patient

 

\C"'u'ld  be  liquid,  chiefly  milk  
and  broths.  Alcoholic 

Stimulants  may  be  indicated  m  some  cases.  t^ossible 

Prophylaxis.-This  consists  in  avoiding  as  P^^^^ 

locahties  where  the  ticks  are  abundant,  ̂ ^^^^nt  .,3onia^  t^^^^^^ 
arachnids.  A  tick  should  be  removed  by  ̂PP/y^^S  ̂ ^i^v'^^^ 

pentine,  kerosene,  or  carbohzed  vasehne,  and  ̂
^en  he  b  te  ma^^ 

cauterized  with  pure  carbolic  acid  
Some  ̂ ^^thoxities  advi.e  t  e 

internal  administration  of  quinine,  but  
this  does  not  prevent  the 

development  of  the  fever. 
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Synonyms— Japanese  River  lever,  Flood  lever,  Island  disease 
(bhniia  disease),  Kedani  disease  ('  kedani '  is  the  hair-louse)  Aka 
mushi  disease  ('  mushi '  is  the  Japanese  for  a  bug  or  insect  •''  aka 
mushi  '  means  '  red  insect '),  Shima  mushi  disease  (Island  hue disease),  Tochu-bio,  Shashitsu. 
Dennition— Tsutsugamushi  disease  is  an  acute  endemic  febrile 

disorder  caused  by  the  bite  of  a  mite,  Trombidium  akamushi  Brumpt 
1910,  producing  a  small  local  necrotic  area,  painful  enlargement  of 
the  proximal  lymphatic  glands,  and  an  exanthematous  eruption. 

History. — Tsutsugamushi  disease  is  said  by  Ashburn  and  Craig 
to  have  been  mentioned  under  the  term  '  shashitsu  '  in  Chinese 
writings  more  than  one  thousand  years  ago,  when  it  was  described 
as  a  fever  due  to  the  bite  of  a  mite,  which  produced  a  pustule  in 
summer-time  in  people  who  entered  those  parts  of  the  country 
which  had  been  flooded  by  the  spring  rains.  The  Japanese  litera- 

ture on  the  subject  is  considerable,  but  the  descriptions  written  in 
European  languages  are  not  extensive,  the  earliest  contributions 
being  by  Palm  in  1878  and  Baelz  in  1879,  while  Ashburn  and  Craig, 
m  1908,  give  an  excellent  account  of  the  disease  and  its  causation! 
together  with  a  comparison  with  the  spotted  fever  of  the  Rocky Mountains. 

Climatology. — The  geographical  distribution  is  hmited  to  the 
island  Nippon,  of  Japan,  where  it  is  confined  to  the  districts  Akita- 

ken  and  Nugata-ken  ('  ken  '  means  a  '  district '),  in  which  certain 
lands  are  flooded  in  June,  in  the  former  district  by  the  Rivers 
Omonogawa  and  Minasegawa,  and  in  the  latter  by  the  Rivers 
Shinanogawa,  Akagawa,  Uwonumagawa,  and  Haj  adegawa.  Further, 
it  is  limited  to  certain  parts  of  the  regions  flooded  by  these 
rivers.  The  floods  only  last  a  few  days,  and  the  regions  do  not 
become  dangerous  till  after  a  few  weeks,  when  a  red  mite  appears, 
which  may  attack  any  person  entering  these  places.  In  fact,  so 
great  is  this  danger  that  the  lands  have  been  abandoned,  except 
by  the  very  poor,  who  enter  them  in  order  to  cultivate  hemp  or 
corn,  or  to  gather  mulberry-leaves  to  feed  silkworms.  The  disease 
is  to  a  limited  extent  transportable  with  corn,  hemp,  and  other 
articles.  It  occurs  most  frequently  from  the  middle  of  July  to October. 

.ffitiology. — The  causation  of  the  disease  is  not  known,  but  there 
are  three  theories  which  have  been  supported  by  various  investi- 
gators. 

These  theories  are  : — 
1.  The  Bacterial  Theory. — Many  bacteria  have  been  described  as  the  cause 

of  the  disease,  the  first  being  a  Proteus,  found  by  Balz  and  Takana,  associated 
with  staphylococci  and  streptococci  in  the  lungs,  sputum,  and  urinary  sedi- ment. 

2.  The  Protozoan  Theory.  —  Ogata  considers  that  the  cause  of  the  disease 
is  a  Plasmodium,  which  he  states  he  has  found  in  the  blood  of  numerous 

patients.    Ogata's  observations  have  not  been  confirmed. 



JETIOLOGY  947 

,  Th,  Chemical  T/^.o.y.-Tanaka  believes  that  t
he  true  cause  is  a  toxin 

rnnt-nined  in  the  body  of  the  mite,  and  introduced  by 
 its  bite. 

Sther^nvest^^^^  will  probably  reveal  that  th
e  disease  is  of  protozoal 

origin. 

The  only  certain  facts  which  we  know  concerning
  tlie  aetiology 

of  this  disease  is  that  the  symptoms  foUow  the  b
ite  of  the  larva  ot 

Trombidimn  akamiishi  Bvumpt,  and  that  immunity
  is  not  conferred 

bv  an  attack.  This  larva  (akamushi),  which,  though  b
right  red 

or  orange  in  colour,  is  so  small  that  it  is  almost  i
nvisible  to  the 

naked  eye,  is  found  in  large  numbers  on  the  inner 
 surfaces  of  the 

ears  of  field-mice  [Arvicola  natanedzumi  Sasaki)  caught  m  Jul
y 

and  August  in  the  infected  regions.  The  akamushi  of  o
ther  regions 

do  not  cause  the  disease,  which,  of  course,  is  against  the
  chemical 

theory  as  to  the  aetiology.  Miyajima  claims  to  ha
ve  mlected 

monkeys  by  inoculating  blood  derived  from  a  perso
n  suffering 

from  the  disease,  and  also  by  the  bites  of  the  mites.  Mic
e  and 

guinea-pigs  are  said  to  be  immune— a  statement  which,  ho
wever, 

is  opposed  by  Ogata.  ,    ,    .  t 

Only  poor  people  enter  the  infected  lands  during  the  m
onths  ot 

July  to  October,  and  as  any  person  who  does  so  is  hable  to  infe
ction, 

the  disease  is  mostly  found  among  the  poor. 

Pathology— The  post-mortem  reveals  a  small  ulcer,  sometimes 

still  covered  by  an  eschar  at  the  site  of  the  bite,  and  enlargement 

of  the  proximal  lymphatic  glands.  The  spleen  is  enlarged  and 

softened,  the  lungs  are  cedematous  and  congested,  and  the  bronchial 

mucosa  is  often  shghtly  swollen  and  reddened,  and  the  kidneys  are 

inflamed.  We  are  not  acquainted  with  any  description  of  the 

histology  of  the  organs. 

Symptomatology. — The  incubation  period  varies  from  four  to 

ten  days  (4-7  Scheube),  during  which  there  may  be  a  feehng  of 

prostration,  giddiness,  and  general  malaise,  but  definite  prodromata 
are  wanting. 

The  disease  begins  with  a  chill  and  rigors,  accompanied  by 

severe  pain  in  the  forehead  and  temples,  and  a  sensation  of  weak- 

ness, while  the  temperature  quickly  rises  to  101°  to  103°  F.  The 
patient  usually  complains  of  pain  in  certain  enlarged  lymphatic 

glands,  which,  on  inspection,  are  found  to  be  tender,  quite  distinct 

from  one  another,  and  freely  movable  under  the  skin.  A  search 

in  the  region  drained  by  these  glands  may  reveal  a  circular  vesicle, 

measuring  2  to  4  milhmetres  in  diameter,  but  more  usually  one  or 
more  black  or  brdwnish  necrotic  areas  of  skin,  surrounded  by  a 

dullish  red  areola,  are  found.  These  areas  indicate  the  sites  of  the 
bites  of  the  mite. 

The  temperature  continues  to  rise  during  the  next  few  days, 
reaching  a  maximum  in  the  second  week,  when  it  may  be  as  high 

as  105°  F.  During  this  time  the  eschar  has  been  thrown  off  the 
necrotic  area,  and  reveals  a  circular  punched-out  ulcer,  the  peri- 

phery of  which  is  red  and  infiltrated,  but  not  painful  nor  tender. 
About  the  fifth  to  the  seventh  day  an  eruption  appears  on  the 
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face  in  the  form  of  large  red  papules,  which  may  become  confluent 
on  the  cheeks,  giving  the  face  a  swollen  appearance.  From  this 
situation  the  eruption  spreads  all  over  the  body,  but  more  in  the 
form  of  macules  than  papules.  These  maculae,  which  are  2  to 
5  miUimetres  in  diameter,  fade  on  pressure,  but  quickly  return 
when  the  pressure  is  removed,  and  do  not  itch.  Between  the  spots 
on  the  trunk  and  forearms  follicular  papules  may  be  noted,  but 
the  eruption  is  not  so  well  marked  on  the  arms  and  thighs. 

At  first  the  pulse  is  full,  and  not  very  rapid,  varying  from  80  to 
100  per  minute  ;  later  it  may  become  small  and  quick,  and  at  times 

dicrotic.  The  first  cardiac  sound  is  often  impure,  and  the  trans- 
verse diameter  of  the  cardiac  dulness  may  be  increased. 

In  the  blood  the  red  cells  are  found  to  be  diminished,  and  the 

haemoglobin  proportionately  reduced.  In  mild  cases  there  is  often 

an  increase  in  the  large  mononuclear  leucocytes  and  lymphocytes, 
but  in  severe  cases  the  total  number  of  leucocytes  is  often  diminished, 
though  there  may  be  a  relative  polymorphonuclear  increase. 

The  tongue  is  at  first  moist  and  slightly  coated,  but  later  it 
becomes  dry,  brown  in  the  centre,  and  glazed  at  the  tip  and  edges. 
The  gums  in  some  cases  are  spongy,  and  bleed,  while  sordes  may 
collect  on  the  teeth,  and  a  few  punctiform  spots  be  noted  on  the 
palate.  The  epigastrium  and  left  hypochondrium  are  tender  ; 
the  liver,  however,  is  not  as  a  rule  palpable,  though  the  spleen  is 

usually  slightly  enlarged. 
The  nose  and  throat  are  normal,  but  the  rate  of  the  respirations 

is  increased,  and  the  breath-sounds  are  harsh  and  accompanied  by 
rhonchi,  which  can  be  heard  all  over  the  chest.  Usually  there  is  a 

certain  amount  of  coughing,  but  the  expectoration  is  scanty. 

The  urine  is  diminished  in  quantity,  high-coloured,  and  may 
contain  albumin,  and  often  gives  the  diazo-reaction.  Strangury 
may  occur. 
The  conjunctivae  are  early  injected,  a  feature  which  becomes 

more  marked  as  the  disease  progresses,  and  is  associated  with 
lachrymation. 

From  the  very  first  there  is  a  great  hyperaesthesia  all  over  the 
body,  and  there  may  be  delirium  at  night,  and  difficulty  in  hearing. 

About  the  fourteenth  day  of  the  illness  the  eruption  begins  to 
fade  and  the  fever  to  remit,  and  in  the  next  five  or  six  days  the 

temperature  falls  by  lysis  to  normal,  and,  the  general  condition 

rapidly  improving,  convalescence  begins.  Recovery  is  usually 

quick,  and  by  the  twenty- first  day  from  the' commencement  of the  attack  the  patient  is  well. 
In  bad  cases,  however,  coma  and  hyperpyrexia  may  develop  in 

the  second  week,  and  cause  the  death  of  the  patient.  In  other 

cases  death  may  be  caused  by  complications,  which  may  arise 
either  in  the  second  week  or  during  convalescence. 

Varieties. — Severe  types  of  the  disease  end  in  death  about  the 

ninth  to  the  fifteenth  day  from  hyperpyrexia,  cardiac  failure, 

pulmonary  oedema,  or  from  complications.  Mild  types,  showing 
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meleena,  n^^^i^^'.^^^^f  ̂ i^^.ff  Rocky  Mountain 

Diagnosis.-The  diffei^^^^^^^^^  ).  At 

a^ng  bacilli,  w^ll  enable  a  d-|nos:s  to  be  ma^^  ̂^^^^^ 
Prognosis.-The  prognosis  is  6°°^^^ ̂ f^"^^^^  the  first.  It, 

and  third  attacks,  which  ̂ ZrfZIl^lZedXi^^^^^ 

however,  gets  worse  as  age  P^^^^^^^  TuUnSeaseJ  markedly  with 
The  mortahty  is  about  30  Pf  /^^^^-  .  ̂   57  per  cent,  in  the 

age,  being  only  i2-5  per  cent,  
m  the  first,  ana  ̂ ,7  y 

seventh  decade  of  life.  ^riministered  but  it  does  not 
Treatment.-Quinine  is  generally  f  "^^^f  ̂'I^^Vars^^^  might  be 

influence  the  fever  to  any  marked  extent.  ̂ ^^J^f^^^^  ̂ nd 

away  the  mites. 

there  is  no  flooding  during  that  period. 

THE  TICK  FEVER  OF  MIANA. 

Deflmtion.-A  specific  fever  of  unknown  
cause,  brought  about  by  the  bite 

bite  of  A.  ̂ ----^J-^ly  de  ManU  was  at  tiroes  dangerous, 
bug  '  or  -punaise  de  Miana  (Manrt  ̂ |  Tn  1819,  stated  that  the  natives producing  prolonged  illness.  Kotzebue  in  ̂ ^^9,  ̂ ^^^^^^^^  in  1823, 
were  immune,  and  only  foreigners  -g^g^^Sfg^ibed  the  ef?ects  as  being 
said  that  the  bite  was  fatal,  and  Heller  in  1858.  aescriDea  

,  ̂  
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of  Spiroschaudinnia  mTcZuIi  Nutt  J  r^^^^^^^  '^^"i- 
in  fowls.    Native  Persians  probaWv  rl^^t'i.^         f 'i''^^  ̂ •"^'^y  ̂ ^^^^  ̂ 'sease 

n.e?gTe^**'?et^^^p^^^^^^^^^  syznpto.T^  the  disease  is  vcr^^ 
followed  bvremitt^ent  fever  astLl^fr  °*        ̂ i^'^'  a'^d  tliis  is 
convulsions,  and  even  at  timefb/ieaft  '°  d^""""^. 
^  Jreatment.-The  treatment  is  entirely  symptomatic,  but  salvarsan  might 

devise  a  rational  method  of  prophylaxis,  it  must  £  remembered  th.T7';,  *° 

weeks  to  develop  info  the  larva,  whkh  aSr  Let      Hood  f„^*^^^^^ 

aSw>i^i?sTa?d'-to^  s-ssr/oTrrsrit '-'^^^^^^^^^ history,  it  will  be  obvious  tffiow  s  shouw'be  dfs  Seet°e?'S°l  l'^ 

Sdtravr=dri?e/SfT^^^ 
houses  should  be  cleansed  aid  treated  by  hm;^^rcorLive°s™Siml'r„d 

THE  INTERMITTENT  TICK  FEVER  OF  WYOMING. 

Definition—An  intermittent  fever  due  to  the  bite  of  Dermacentor  ander- 
History  and  Geography.— This  fever  was  described  by  Kieffer  in  iqot  as being  found  at  Fort  D.  A.  Russell,  in  Wyoming,  United  States  o  America but  his  account  so  far  has  not  been  confirmed  America, 
iEtioIogy.— The  fever  comes  on  after  the  bite  of  D.  andersoni—i  e  the  same tick  which  causes  the  spotted  fever  of  the  Rocky  Mountains-but  no  specmc organism  has  so  far  been  described  

specinc 
The  incubation  period  varies  from  three  to  seven  days 

fit  c      S        ̂ l^^'^^l  suddenly  with  a  rigor,  nausea,  vomiting  and pams  m  the  ]omts  and  muscles.  The  temperature  rises  between  lo^  and 104°  F.,  and  continues  high  for  twenty-four  to  forty-eight  hours  after  wWch a  reinission  of  forty-eight  hours  occurs,  and  then  another  attack  and  To  on 
Sith  /?!h^  frequently  the  attack  resembles  tjThoid with  a  ladder-hke  rising  temperature  and  abdominal  symptoms,  but  Widal's reaction  is  absent  There  is  marked  decrease  of  the  erVthrocytes  and  hemo- globin, and  a  slight  lymphocytosis,  due  to  inciease  in  the  number  of  the  large 
mononuclear  leucocytes.  

id.ige 
Treatment.— Hypodermic  injections  of  arsenic  in  some  foim  are  recom- mended as  the  best  treatment  for  the  disease.    Salvarsan  should  be  tried. 
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CHAPTER  XXXIII 

THE  KALA-AZARS 

Indian    kala-azar-Infantile    kala-aza: -Tropical    febrile  splenon^egaly- Tropical  afebrile  splenomegaly— References. 

INDIAN  KALA-AZAR. 

Synonyms.-Kala  Dukh.  Dum-Dum  fever,  Non-Malarial  Remit- tent fever,  and  Cachectic  fever. 

Definition.-A  subacute  or  chronic  specific  febrile  disease  caused  bv 

History  —In  1869,  when  the  district  of  the  Garo  hills  was  first 
occupied  by  the  British,  a  disease  beheved  to  be  a  very  severe  form 

r.r'j;.  .\'if      if  ̂  "^^f  ^"^^^^i^-    This  disease  the Garos  called    kala-azar,'  which  means  the  black  fever,  so  named from  the  appearance  of  the  victims.    In  1875  it  began  to  spread and  became  epidemic,  and  by  its  high  death-rate  attracted  attend 
tion      in  1882  the  first  account  of  the  disease  was  published  by 

m1i     1  n!S  ^^^^^  compiled  by  McNaught,  the  Civil 
Medical  Officer  of  the  district.  In  1889,  when  it  had  spread  into Assam,  following  the  hues  of  human  intercommunication,  Giles 
investigated  the  epidemic,  and  concluded  that  it  was  agchylosto- miasis.  In  1894  Stephens,  in  his  yearly  report,  stated  that  the 
disease,  though  alhed  to,  was  distinct  from  malaria.  In  1807 
Rogers  reported  that  it  was  malarial,  and  this  was  further  supported 
by  Ross  in  1899.  In  1902  Bentley  ascribed  the  disease  to  Micro- coccus meutensis,  on  the  basis  of  serum  reactions. 
Up  to  this  point  the  history  of  the  disease  remarkably  resembles 

the  present  history  of  blackwater  fever.  A  change  now  comes 
over  the  aetiology,  for,  in  1900,  Sir  William  Leishman  found  the  para- 

sites already  described  under  the  heading  Leishmania  donovani  in 
films  taken  post  mortem  from  the  spleen  of  a  soldier  who  died  in 
Netley  from  fever  contracted  at  Dum-Dum,  but  he  did  not  publish this  discovery  till  1903.  In  July,  1903,  Donovan  observed  the  same 
parasite  in  blood  obtained  by  splenic  puncture  performed  during 
life.  In  1904  Christophers  published  a  valuable  report  on  the 
parasite  and  the  disease,  and  in  the  same  year  Rogers  observed 
the  development  of  the  parasite  into  a  flagellate  organism  when 
splenic  blood  was  incubated  at  22°  C.  in  citrate  of  soda  solution. 
In  1907  Patton  showed  that  the  parasite  could  be  found  in  numbers 

952 
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l^ng  in  the  leucocytes 
 in  the  peripheral  bloo

d  --^^f 

K«  flagellatel  in  'h'  t'-^^^^^S  „rspl  nlegaly  in  children 
Pianese  found  similar  V<^l=-^^}fl'^':l^i^'„^^  made  the  same  obser- 

^een  done  by  Sk  Patrick  Sanson  Low  Stat^^^^^^^^       .     ̂   ̂ ^^y 

Climatology.-Kala-azar  IS  f  ̂/^^^^^  ̂  ̂        can  at  times  be- 

on  the  East,  in  Assam,  
Madras,  and  Calcutta  

d 

come  epidemic.    It  i^.  ^^^^  ,^°"Xf ri  a  tt  f  the  Sudan  and 
China,  and  Chma.    In  Noith  f  hica  it^s  ^^^^^ 

-b'i^.^lxTelS^^^^^ 
disease,  and  it  is  •'"^^-'j^'f  J^'i^/rf^'L*"  Donovan  is  inclined  to 
bite  of  some  species  of  the

  umoconucc.  ^ 

h^^Vcate  a  CoZrMnus  [C. 
 rubro-fasaa  us  de  Geer  ■ 

It  is  interesting  to  note  that  L
afont  has  onnd  a  trypanosom

e 

fasciaius  in  Reunion  and  Mauritius  [vide  p.  345)-  capable 

The  predisposing  causes  appear  to  depend  upon  a^^^^^^^^^^  p^^^ 
of  explanation  by,  the  habits  of  b^g^'^f.l^^tivdy  slowly  along 
the  disease,  when  epidemic,  always  spreads  relativ^^^^^^^^ 

channels  of  human  intercommunicatioi^^  and  
appai^snt^y^ 

due  to  the  introduction  of  an  ̂^^^.-^ted  human  b^^^^^  mt 

It  runs  in  famihes,  in  which  f  ^1^^^^^^,  JJ^*  f  ̂̂ ^^  'sections  of 
class  of  people  who  are  maml

y  affected  are  tne  poor 

the  European  and  native  communities^  .bout  th?  infection  of  the 

"^T^Z^^o^^  into  the.b^dy  the  P^^^^^^^^^^  appe- ^^^^ 

:rt:^rors
rnd%°^^^ 

are  the  Hver,  spleen,  bone-marrow,  and  ̂ Y^^P^^^^^^  ̂ nd  lun^^ 
less  extent  the  pancreas,  kidneys, 

 suprarenals,  testicles,  ana  lungb. 

'"The  para^?es?nay  now  escapJfrom  the  -cl-mg  cel^^^^^^^^ 
and  are  then  taken  up  by  the  leucocytes,       ̂ ^^^^J-^j^  ̂^7, 

morphonuclears,  but  also  by  the  mo
nonuclears  and  rarely  by  the 

eosinophiles,  by  means  of  which  th
ey  appear  m  the  penphe^ai 

blood  even  in  early  cases,  but  are  much 
 more  eomiT^on  late  m  the 

disease,  especiaUy  if  there  is  diarrhoea  due  to  ̂^^f^^f^^^^^^^ 

intestine,  in  which  condition  the  Poly>^°^P^?^^,^^^,^^^'^4°'
f  ̂  

are  increased  in  numbers  in  the  peripheral  W^^^  ̂ ^"^^Xe  h 

them  contain  parasites.    The  further  df
^^elopment  takes  place  in 

the  bug,  and  has  been  already  describe
d,  but  the  full  hfe-cycle  has 

still  tqbe  worked  out. 
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caSin^'r.  TTX"'  P^'^^^t^  irritates  the  organ  it  infects causing  marked  changes  in  the  spleen,  liver,  and  bone-marrow  anH 
also  causing  ulceration  of  the  intestine  and  skin  '  ^""^ 

ine  Blood —The  examination  of  the  blood  is  most  imoortant 
Innf^f  i  ^''^^y-       P^'^^^*^  f^^nd  in  a  leucocyte  ifTeful?v ooked  for,  even  in  the  early  stages  of  the  disease    seconX  fh-^ 
leucocytic  changes  are  of  the  utmost  imporLnce    There  ifma^^ 
anc'emia-54-2  per  cent,  of  Rogers'  cases  giving  from  4  ooo  coo  to ^,500,000  corpuscles  per  cubic  i^Himetre-and^he  hi^oXTn  ̂  

normal  'Ml"'"^'''''''  *°       erythrocytes,  the  coloSx  bd 

?hatTn'zL Jr  \  "^Tl  "^^^^ed  leucopenia,  and  Rogers  report! in  on  P  .  leucocytes  were  i%oo  or  less 
m  30-3  per  cent,  i  000  to  2,000,  and  in  22-6  per  cent.  2,000  to  3  000 

le^  tha?T  r".n'  ̂^^.'^  *°  according^to  the  same  author  is 

exrlndpd  in  .1^  ?      ̂^'^  P"'  inflammatory  cases  are excluded,  in  nearly  90  per  cent,  of  the  cases  he  examined.  There 
IS  a  reduction  m  the  polymorphonuclear  leucocytes  and  in  the 

Ivm'iw;  ?'  ̂ T^l  mononuclear  leucocytes  and 
k  7hm?X  ̂        1  diminution  of  the  polymorphonuclear  leucocytes IS  thought  to  explain  the  tendency  to  bacterial  infections.  The 
coagulability  of  the  blood  is  decreased,  which  explains  the  tendency to  haemorrhage,  and  renders  splenic  puncture  very  dangerous.  The alkalinity  of  the  blood  has  been  shown  by  Archibald  to  be  diminished 

w^ich  may  be  of  some  secondary  diagnostic  importance. 
Ihe  Unne.—TYit  unne  in  our  cases  did  not  show  anything  abnormal . Morbid  Anatomy.— The  body  is  much  emaciated,  and  there  is 

marked  muscular  atrophy,  together  with  oedema,  enlargement  of the  spleen,  and  often  of  the  liver,  ulceration  of  the  skin  and  intestine 
sometimes  haemorrhage  in  various  places,  and  generally  the  presence 
of  some  complication.    The  spleen  is  greatly  enlarged,  firm  and 
deep  red  m  colour,  though  it  may  at  times  show  malarial  pigment. 
Ihe  capsule  and  septa  are  thickened,  and  the  whole  organ  is  con- gested with  blood,  and  contains  numerous  mononuclear  cells  and macrophages  full  of  parasites. 

In  the  liver,  which  may  or  may  not  be  enlarged,  the  most  marked 
changes  are  m  the  intralobular  capillaries,  which  are  dilated  and 
contain  macrophages,  derived  from  their  endothehal  wall,  fuU  of 
parasites,  while  the  liver  cells  are  atrophied  and  degenerated. Cirrhosis  has  been  noted  in  some  cases. 

The  bone-marrow  contains  numerous  parasites  in  the  usual  cells, 
and,  as  in_ malaria,  the  yellow  marrow  is  converted  into  red,  and  is 
soft  and  diffluent.  The  skin  may  show  papules  and  ulcers,  in  which 
the  parasites  can  be  found,  while  the  colon  is  often  ulcerated,  or shows  the  cicatrices  of  old  ulcers. 

Symptomatology.  —  The  incubation  period  appears  to  be  very 
variable,  and,  indeed,  it  is  difficult,  in  a  chronic  disease  of  this  nature, 
to  decide  when  it  first  begins.    It  is  said|to  range  from  three  weeks to  several  months. 

The  onset  may  be  heralded  by  a  rigor,  which  may  be  repeated 
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,ai,y,  and  by  an  ̂ ^.0^^^^::^^  TCS^'^S^ may  early  show  two  remissionsjer  ̂ i^m  ^  
^ 

ture  chart.   This  double  ̂ fr^-^^f^"" '^^^^^X  t^e  end  of  the. third 
almost  diagnostic  of  the  f  !^l^^„iXrrdecHneI  and  the  initial 

to  sixth  week  of  the  fever^^hejemperature  ̂ ^^.^^  ̂ ^^^ 
stage  of  the  disease  may 

period,  however,  the  sple
en 

be  both  painful  and  tende
r, 

not  severe.  Nausea  and 

vomiting  are  unusual,  while
 

the  bowels  are  regular,  and 

there  is  no  abdominal  dis-
 

tension. The  pulse  may 

be  slow  or  quick. 

The    attack,  however, 

may  begin  with  a  cont
inu- 

ous fever,  which  shows  two 

fluctuations  in  the  twenty- 

four  hours,  which  Rogers 

considers  as  almost  diag- 
nostic of  the  disease.  In 

other  cases  the  disease  may 

begin  with  gastro-intestinal 

disturbances  or  with  dysen- 

teric symptoms,  or  quietly, 

without  any  marked  initial 

stage,  the  patient  gradually 

developing  an  enlarged  liver 

and  spleen,   anaemia  and 
weakness. 

h     The  course  of  the  disease, 

after  the   decline   of  the 

temperature,  is  marked  by 

what  is  called  an  apyrexial 

interval  ;   but  it  appears 
that — ^in  some  cases,  at  all 

events — there  is  a  slight 

daily  rise  of  temperature, 

not    exceeding    ioo°  F. 
After  some  weeks  this  apy- 

rexial interval  ends  in  an 

and  liver  will  have  enlarged,  and
  njay 

Headache  is  present  at  t
imes,  but  is 

Fig.  444. — Indian  Kala-A-zaR
., 

The  distension  of  the  abdomen  by  the 

ffreatly  enlarged  spleen  should  be  no
ted. 

(Photograph  of  a  case  in  the  Tropical 
 Uimc, 

Colombo.) 

rexiai  iniervai  «ua.  .u  ...  attack  of  fever
  resembling  the  onset. 

Periods  of  apyrexia  and  pyrexia  now  alt
ernate  with  one  another, 

while  the  spleen,  and  sometimes  the  liver, 
 enlarge.    Anaemia  com- 

mences and  increases,while  asthenia  not  merely  appears,
but  deepens 

until  the  wretched  patient  presents  the  typica
l  appearance,  which 

may  be  described  as  follows  :— He  is  thin  and 
 wasted,  with  the  abdo- 

men much  swollen  and  protuberant,  the  chest  so  th
m  that  the  ribs 

show  clearly,  the  arms  andJegs  wasted,  the  cheek
s  sunken,  the  nose 

sharp,  and  the  ankles  puffy,  while  the  skin  an
d  tongue  are  otten 
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Seoul  ^'^^"^^^  being  fur- 

On  examining  the  swollen  abdomen,  the  enlarged  spleen  mav  be felt  reachmg  almost  to  the  pelvis,  while  the  cnlar^^mnnf  n7f^ 
hver  may  be  marked  or  may  b^e  absent.  In  thl  conSn  intestin^^^ disturbances  m  the  form  of  diarrhoea  br  dysentedr  att^rS  "^t common,  and  may  be  due  to  the  actual  disease  o  tTcomSation with  true  dysentery.    Dyspeptic  symptoms  may  also  be  present Hemorrhages  may  occur  from  the  nose,  the  gums  the  stomach the  bowels,  or  under  the  skin.  Papular  eruptiSns  are  to  be  seen especia  ly  on  the  thighs,  and  ulcers  may  be  present.  The  weakened emaciated  patient  may  now  die  of  asthenia,  but  more  urualirthe k)ng  drawn.out  Illness  is  brought  to  a  close  by  some  comS 
The  total  duration  varies  from  about  seven  months  to  two  years' 
and  generally  ends  fatally.  

yc'irb, 
Complications.-It  appears  as  though  the  reduction  in  the  number of  the  polymorphonuclear  leucocytes  laid  the  patient  open  to  in- 

oris,  or  lung  mfections-for  example,  pneumonia,  phthisis  and 
pleunsy-or  abdominal  troubles  of  the  nature  of  diarrhoea  dysen tery  and  cystitis,  are  not  uncommonly  met  with,  and  may  cause he  death  of  the  patient.  Sometimes,  after  a  severe  attack  of 
septicaemia  or  some  other  comphcation,  the  disease  is  found  to  be cured,  but  this  is  rare. 

Diagnosis.— The  only  certain  method  of  diagnosis  is  to  find  the 
parasite,  and  as  Donovan  and  Patton  have  reported  its  frequent occurrence,  even  m  early  stages,  in  the  peripheral  blood,  this  should 
be  possible   especially  if  aided  by  dilution  with  normal  saline 
solution,  and  centrifugalization  and  examination  of  the  leucocytes 
In  our  expenence,  the  search  for  the  parasite  in  the  leucocytes  of 
the  penpheral  blood  requires  an  extremely  long  time,  and  is  often 
negative.    If  the  parasites  cannot  be  found  in  the  blood,  an  attempt may_  be  made  to  find  them  by  the  examination  of  the  exudate 
obtained  by  exciting  artificial  pustulation  of  the  skin  by  some 
irritant,  as  suggested  by  Major  Cummins.    Failing  this  there  is puncture  of  the  spleen  or  of  the  liver,  and  withdrawal  of  blood 
which  can  be  examined  by  the  microscope.    The  diagnostic  punc- ture of  the  spleen  in  the  tropics  is,  however,  not  to  be  undertaken 
lightly,  because  splenic  enlargement  due  to  leukaemia  is  by  no  means 
unknown,  and  puncture  of  the  spleen  in  this  disease,  or,  indeed, 
m  that  of  chronic  malaria,  may  lead  to  most  unfortunate  results! 
The  blood  of  the  peripheral  circulation  should  therefore  be  examined to  exclude  leukemia. 

Certainly,  the  first  thing  to  do  is  to  examine  the  peripheral  blood 
and  exclude  leukaemia.  Secondly,  the  coagulability  of  the  blood 
should  be  tested  by  Wright's  method,  and  if  found  to  be  decreased, the  puncture  should  not  be  performed.  Thirdly,  if  the  puncture 
is  to  be  carried  out,  the  liver  should  be  chosen  for  exploration,  not 
the  spleen,  particularly  in  the  later  stages,  in  which  hjemorrhages 
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L  to  be  feared  In
 

risk,  but  it  nutst  be  done  ̂ l^^h  the  greate  ^^^^J^^^^^  the  site  of 
patient  must  be  kept  at  rest  tor  som  ^  ̂^^^  bandage, 
juncture  being  covered  ^^y.    Rogers  recom- 

The  syringe  ̂ h^uld  be  sterile  ana  y     y^^^^^^         ̂   couple  of 

Statefb
:  after  a  puncture,  m  ord

er 

acute  -alaria  and  typhoi^^^^^  ,,ily  double 

kala-azar  are  .  (i)  Pf^^^  ̂̂ .^  ̂̂ ^^^.e  of  constitutional  symptonis remission  of  the  fever  ,  (2   ̂ Dsence  absence  of  malarial 
proportional  to  the  severity  of  the  Jf^j  ,         the  latter  reaction 

^arLtes  and  Widal's  reaction,  tho^^^^  ^^^^^^ed 
is  negative  in  true  typhoid  dtmng  the  ttrst  

^^1^. 

enlargement  of  the  ̂ P^^^^^       f  eatjeucopen  .^^^^ 
tion  to  the  erythrocytes  wl^ich  how  levicocytes ; 
typhoid  and  malaria,    o) '  L^^ocvtes 

(7T  presence  of  ̂ -^^^'dS^  t  mZde  from  malarial In  advanced  cases  the  diagnosis  nas  t  ^  Leishmama 

cachexia  and  agchylostomiasis  by  (1)  tte  ̂ ^^^^^^^  ^^.^^ 
^o^omm  in  the  leucocytes  of  the  P^^P^e^^^  J^Jf^^e  typical  febrile 
from  the  hver  and  spleen    (2)      ̂ ^^J^^^'^f^'T  "Jhe  absence  during 

and  malaria  may  occur.  ^     ,v  mortahty 

after  having  nearly  died  from 
 a  comphcation   or,  more  rare

iy, 

'Iw  lk'episodl  but  why  they  recover  1^^^^^^^^^ 
Leucocvtosis  and  increase  of  th

e  polymorphonuclears  are  cuu 

side^rto^bTgood  signs,  while  l-copenia  and  polymor^^^^^^^^^ 

decrease  are  bad  signs.    Complic
ations,  of  course,  increase  tne 

^TreJtmSrJS-  of  the  treatment  is  to  kill  t^^^^^^^ 
and  for  this  purpose  Manson  and  

Low  recommended  the  tnal  of 

intramuscular  injections  of  atoxyl  every  
day  or  every  ote 

in  doses  of  3  grains.    Manson  has  rep
orted  two  successful  cases- 

Rogers  recommends  large  doses  of  quin
ine— t.e.,  60  to  90  grains 

pefdLm  to  bT  given  untfl  the  tempera
ture  falls  and  becomes  of  a 

low,  intermittent  type,  and  then  20  grai
ns  every  mormng. 

In  our  experience  the  best  treatment
  is  the  admmistration  of 

quinine  in  massive  doses  by  intramusc
ular  injections  supp  c- 

mented  by  a  course  of  quinine  cacodyla
te  m]ectioris,  or  atoxyl 

injections.  One  of  our  patients  apparent
ly  recovered  on  a  treat- 

ment of  quinine  sulphate  (30  grains)  and  euquim
ne  (30  grains) 
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cacodylate  (4  gv^nS^^^^^  of  quinine 

tions,  Ind  Rlje?  a  Sphybco  cal  vaccine '''s^l  ̂""''^'-^T^V^-^^-  , with  little  siaccess      ̂ "^^'^^^^^^^  vaccine.    Salvarsan  has  been  tried 

sucl'lsXXo^rL^^^^^^^^  t^-^  Parashes 
patient  should  havrjoSfen;  and  Zd  fo'/'^TJ^^  '^^^ 
symptoms  should  be  treated  w  t.i     S^^d  food.  Hsemorrhagic 

and  dysenteric  syn^pt^mf  reaute  t^^r?  '^r°"^''  ̂ ^^^^^^^ 

Dysentery,  Chapter  LIII     ̂   remedies  mentioned  under 

a4^&r^^i;^S£^-t:^S^  t  ̂  ̂̂^^^ senega  or  Quillaia  safonavia  (soS  barkT^rrt?  ̂   If  ̂̂ ""^  recommended 
therein.  Archibald  has  reccmmeLed  calcium  1.p?V^''  '^^T""  <=°°tained 
the  alkalinity  ot  the  blood.  calcium  lactate  m  order  to  increase 

coS^oi^tt"  me^'oVr/^'f  prophylaxis  should  be Chanter  XXTTT      T       ̂   extermination,  already  described  in 

INFANTILE  KALA-AZAR. 

liSS^K^^^^^^^^^  « ^ez6/?mamfl  [li^nese),  Leishmama  ancenua  Temma  and  di  fri^tin^^ 

Sn  Son'Tnl^' n'^  1  ''r"^  ̂ ^^^^^^^^  Sici^  ' JJenmtion.— Infantile  kala-azar  is  a  subacute  or  chronic  sDecifir disease  due  to  Zas/.m^;«a  infantum  NicoUe,  and  clinicSv  doselJ 

ZtnZ/''^i"'i^'^^"-"'^^'       
occurring  in  childhood    ̂   ''^^ .r.W  '^^^"^"^  '^''^'^^  y^^'^  ago  described  in  Italy  a  form  of splenic  anaemia  among  young  children  characterized  by  irregilar fever,  progressive  anaemia,  and  a  fatal  ending.    He  coniidered  k  a 

disease  by  itself,  separating  it  from  the  nonibrUe  type  S^^^ anaemia.    Pianese  m  1905  called  attention  to  the  siiitv  of  the 
symptoms  o  Fede's  splenic  anaemia  with  kala-azar,  and  described parasitic  bodies  m  the  spleen  of  the  affected  children  morS 

for^thp' H  '""^  ̂'11  ̂^^^/.m«m«  donovani.    Later  Nicolle  suggested 
for  the  disease  the  name  of  '  infantile  kala-azar,'  and  completed 

^^""-ccoun.oTt^etstZ: 

Climatology.— The  malady  is  met  with  in  Southern  Europe  and m  the  northern  regions  of  Africa.  Future  investigations  will  prob- ably show  that  It  IS  endemic  in  many  other  countries. 
.ffitiology  — The  malady  is  due  to  Leishmania  infantum  Nicolle 

I  he    description    of    this   parasite  will  be  found   on    p  ̂562' Nicolle  has  succeeded  in  reproducing  the  disease  in  monkeys,  and 
Jess  typically  in  dogs.    He  has  also  found  that  dogs  may  be  spon- 
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,„e„.s,y  affected  with  ^^.S^!^ 
dog  acts  as  a  «f °' '/^llam^^^ 

'-StyoUheca^sc.^^^^^ 

Softn*^:icr?l™rtt
r  »e  «-i,y,  and  ,.o.e 

Xen  it  begins  VV'':;Xdl.V  hasten  Sully  studied  by  Pianese 

Pjq_       —Leishmania  infantum
 

NiCOLLE. 

(After  Marzinowsky.) 

Fig.  446.— Child  suffering 
 from 

Infantile  Kala-Azar. 

(After  Marzinowsky.) 

myeloid        lymphoid  tissues^  .^.^.^^^  ̂ ^^^^^^^.^ 

ItSSn        :rLy  nott?^Vn^^^^^^  -J^^l^^^^^^ 
the  child  is"^  anemic  and  has  a  very  ̂''^^''^I'l^J^ll^^^^^^ was  wont  to  be  diagnosed  as  malaria,  ̂ ^P^^^^^l^yj 

apt  to  come  on  suddenly,  and  to  be 
 ̂^ssociatecl  with  r  gors^ 

The  child  becomes  pale,  ceases  to  
be  interested  m  its  games  ana 

suS:  ftm  attTcW  o4a;rhoea  alternating  w^^^ 

tion,  from  attacks  of  irregular  fever  
separated  by  apyrexial  mtervais, 

'"ifto™  Jlw  symptoms  have  lasted  some  time,  the
  spleen 

berins  to  enl^ge  and  p?esently  protru
des  from  under  cover  o  the 

?iS  the  Sacks 'of  fev?r  become  more  
marked  ;  hemorrhages  from 
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be  fully  established  ^  '  ̂""^       ̂ ^^^^^e  may  be  said  to 

subnormal  temperatures   ̂   ^  "'^^      '"^^^^  f^^s  to 
The  alimentary  canal  is  always  disturbed  hnf  +1.0  • 

preserved,  and  may  even  be  inrrpp^Prl       J  '  appetite  is 

may  occur,  and  th"Sniay»nr  \t°mft.tis,  and  even  noma, 

NoL  appears  tot'St"uSL"in",^?i?e"  "  °" 

not  stationer  On^fco^tarvTS''':?^  <>ilargement  is 

aTdr-i^h-srSS^^^ 

even  during  the  apyrexial  intervals,  but  may  rise  to  150  to  160  beats 
owrT^'  ̂ ^T^.  Hc^mic  murmurs  may  occur 

in  ̂hP  n^^'  P^J^'       shows  aYecrease 
thP  hir"5  ?  o  erythrocytes  (1,500,000  to  3,000,000),  and  L the  hasmoglobm  (below  50  per  cent.),  which,  however  is  re^ duced  m  proportion  to  the  red  corpuscles  •  and  also  ?n 
the  leucocytes  (1,500  to  3,000),  though  the  leucocytk  formula 

=t"d  Sis'' The^"  ̂ ^"^-i'  "'^"^  especiall/'iompSetof 
meaium  sized  cells.    The  mononuclears  are  increased  at  the  expense 

20  to  .o''?e':Tn?'^T.'''''  cells,  which  make  up  the  reSning 

cvtosis^  bSt  nn  f     J^T     usually  some  poikilocytosis  and  an
iso- 

dh!i?nfthpd  ?T         ."'^tT''^'"  The  opsonic  index  is diminished  below  that  which  is  normal  for  a  healthy  child  and  is especially  low  for  coli  communis,  which  is  held  to  be  respon- sible for  the  frequency  of  the  intestinal  symptoms.    (Edemas  of 
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the  face,  hands,  f  -'U:sual°'tly°Sare'?Sd:"c/fc 
appearing  suddenly,  are  not  u™^^^';  ">«5;  ̂ ^^.^^  ̂ /t,,, 

'"S^nClTo^ccurlttny  S^e"'^
^^^     disease."  At  times  tlrey 

and  IS  not  tender.  abdomen  also  enlarges  and 
As  the  spleen  and  the  superficial  veins  may  stand  out 

py=  3=.^^^^^^ 

Hl?i:S^o^s;t:;taJ
^^s^^.?-^r rnmnHratinns —Respiratory   comphcations    are   no

t  unusual. 

Brorhirrcommon  while  ̂roncho
^pneumonia  and  pleurisy  may 

Sr  as  may  a  rapidly  developing
  fatal  dyspnoea,  which  is  prob- 

Z  A     to  r^^Hpma  of  the  elottis.    Perhaps  noma, 
 as  already  men- 

Sed    s':?a1  rlTcom^^^^^^^^^^  in
  Italy  and  Greece,  and 

should  conie  S  this  place  as  a  complic
ation  rather  than  a  symptom 

of  the  Ssease.  Otitis  media  has  bee
n  recorded  not  merely  as  a 

comphcTdon,  but  also  as  a  cause  of
  death.  Agchylostomiasis  asso- 

ciated with  hpuria  has  been  recorded  as  a
  complication. 

Dlagnosis.-The  symptoms  more  or  l
ess  closely  resemble  those  of 

kala  azar  but  differ  in  that  this  disease 
 occurs  m  children  and  is  m- 

ocSaSe  into  dogs,  while  kala-azar  occurs  m
ostly  in  young  adults  and 

is  not  inoculablf  into  dogs.    The  tempera
ture  chart  may  resemb  e 

that  of  kala-azar,  but  is  generaUy  more
  irregular.    The  charac- 

eristic  clinical  symptoms  of  the  disease  a
re  the  en  arged  spleen 

the  irregular   fever,  and  the  pallor  occu
rring  m  a  child.  The 

essential  feature  in  the  diagnosis  is  the  par
asite  which  may  be 

obtained  by  splenic  puncture,  by  hver 
 puncture,  by  examination 

of  the  bone-marrow  obtained  by  a  modifie
d  trocar  and  cannula, 

as  designed  by  Caccioppoh,  to  which  a  Po
tam  s  aspirator  with  a 

strong  pump  is  attached  ;  rarely  by  b
lood  examination.  Other 

methods  are  by  vesication  and  examination  of  th
e  fluid  ;  and  by 

lumbar  puncture,  if  there  are  cerebral  symptoms.  ^, 

Having  obtained  the  splenic  or  hepatic  pulp,  etc
  the  diagnosis 

may  be  obtained  by  microscopical  examinations 
 and  by  cultivation 

on  the  medium  devised  by  Novy  and  McNed,  and  m
odified  by 

Nicolle,  usually  known  as  the  N.N.N,  medium. 

It  has  been  suggested  by  Cochrane  that  removal  of  one 
 of  the  post-cervical 

lymphatic  glands  might  be  adopted  as  a  diagnostic  meth
od.    The  removed 
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gland  is  cut  and  a  smear  made,  when  numerous  parasites  mav  be  seen  "J  hi.. niethod  IS  sa:d  to  be  the  most  certain  means  of  diagnosis.  Tt  fs  recommended that  the  glands  be  removed  under  the  influence  of  a  local  ana^sthetk 

Differential  Diagnosis.— The  differential  diagnosis  has  to  be  made 
irom  Icala-azar,  undulant  fever,  enteric  fever,  malaria,  other  forms of  splenic  anccmia,  and  syphilis. 

Kala-Azar —This  fever  occurs  in  adults,  and  is  characterized  by the  double  daily  rise  of  the  temperature,  and  by  the  absence  of  suc- 
cessful inoculation  into  dogs.  In  this  disease  the  spleen  is  not  so markedly  enlarged. 

Undulant  Fever. —In  contrast  to  undulant  fever,  in  infantile  kala- 
azar  the  temperature  is  much  less  regular,  never  showing  a  typical 
undulating  type  ;  the  enlargement  of  the  spleen  is  much  greater  the 
articular  symptoms  are  lacking,  and  Wright's  agglutination  test  is negative. 

Enteric  Fever.—Yrom  enteric,  infantile  kala-azar  differs  by  the 
splenomegaly,  by  the  irregular  fever,  by  the  absence  of  Widal's reaction. 

Malaria.— T\ie  absence  of  the  typical  blood  parasites,  and  the 
tact  that  qumme  has  no  influence  on  the  irregular  fever,  are  points of  diagnostic  value. 

Other  Forms  of  Splenic  Ancemia. -  From  the  splenomedullary 
leukemia  infantile  kala-azar  is  distinguished  by  the  leucopenia  • 
from  syphilitic  splenomegaly  by  the  history  and  inutility  of  mercury 
and  salvarsan  ;  from  the  various  types  of  infantile  afebrile  spleno- 

megaly, by  the  fever  and  the  presence  of  the  parasite  •  from  the 
splenomegaly  found  in  rickety  children,  by  the  absence  of  deformity of  the  bones  and  by  microscopical  examination. 
Prognosis— The  prognosis  is  decidedly  unfavourable,  but  cases 

do  recover  spontaneously,  as  recorded  by  NicoUe  and  Spagnolio. 
Treatment— So  far  the  treatment  is  most  unsatisfactory,  but  the 

children  should  be  removed,  if  possible,  from  the  endemic  areas,  as this  appears  to  have  a  beneficial  effect. 

Some  of  the  remedies  which  have  been  used  are  atoxyl  (15-centi- 
gramme  doses),  salvarsan,  arsenophenylglycin,  emetique  of  aniline, 

benzoate  of  mercury  (2  to  4  milhgrammes  as  a  daily  injection)' senega,  perchloride  of  mercury,  electro-mercurol  alone  and  with 
arseno -benzol,  thiarsol  (5  to  15  milligrammes  by  subcutaneous 
injection),  arseniate  of  soda.  Iron  cacodylate  associated  with 
Rontgeh-ray  treatment  has  also  been  tried. 

Splenectomy  has  been  performed,  but  this  can  hardly  have  much 
influence  on  a  disease  in  which  the  parasites  are  in  the  bone-marrow, 
liver,  and  lymphatic  glands. 

Prophylaxis.— The  important  findings  of  NicoUe  and  Basile  indi- 
cate that  the  dog  is  the  usual  reservoir  and  fleas  the  usual  carriers 

of  the  disease.  If  this  is  so,  the  examination  of  the  dogs,  together 
with  the  destruction  of  all  infected  dogs  in  an  endemic  region,  is 
urgently  necessary,  while  common  cleanhness  will  diminish  the 
breeding  of  the  fleas  in  a  house.    It  appears  to  us  that  NicoUe  and 
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Basile  have  sumciently  indica.«^^  tl.  ^ 

before  the  full  proof 

of  the  researches  has  been 
 obtained. 

TROPICAL  FEBRILE  SPLENO
MEGALY. 

Synonyms.-Pseudo-kala-azar,  Tro
pical  splenomegaly,  Espleno- 

""D^etnil^ot-^^  febrile  disorder  of  unknown 

cauftfon  characterized  by  sple
nic  hypertrophy  and  gastro-mte

s- 
final  rlisturbance  followed  by  emaciatio

n. 

H  stiry  -A  form  of  febrile  splen
omegaly  resembling  kala-aza 

haf  been 'long  known  in  the  tropics  ;  but  th
e  ypical  Pf  asites  of 

that  infect^oS  cannot  be  found  eithe
r  during  life  or  after  death. 

ThouS  weU  known,  there  is  but  httle
  hterature  upon  the  subject. 

Woolfey  Sst  gave  an  excellent  accoun
t  of  the  disease  as  seen  m 

Se  Philippine  Islands,  and  Day  and  Fergus
on  as  seen  m  Egypt.  We 

have  repeatedly  in  local  pubhcations  cal
led  attention  to  the  disease 

i^Sylon    Recently  Gabbi  has  ably  des
cribed  the  disease  m  Italy. 

Climatology.-The  disease  has  been  reported
  from  India,  Ceylon, 

Egypt,  China,   South  America,  the  Ph
ilippmes,  Arabia,  iunis, 

"^SloTy^-Tlfe  causation  of  the  disease  is  quite  unknown. 

Gabbi  suggests  that  it  may  be  a  fUterable  
virus. 

Pathology.— It  is  thought  probable  that  the  dise
ase  may  be  a 

primary  infection  of  the  ahmentary  canal,  and  that  th
e  fibrosis  is^ 

secondary,  but  we  would  rather  distinguish  this  fro
m  the  ordinary 

forms  of  poly  fibrosis,  and  would  consider  that  the 
 seat  of  the  dis- 

order was  in  the  spleen  and  liver,  and  that  the  ahmentary 
 canal 

signs  were  secondary.  .  ,  i.    u  j  • 

Morbid  Anatomy.— On  post-mortem  examination,  the 
 body  is 

seen  to  be  emaciated  as  a  rule,  but  there  may  be  oedema  of 
 the  feet 

and  legs,  and  there  may  be  ascites  if  the  Hver  is  seriousl
y  affected. 

Upon  opening  the  abdomen,  the  principal  object  of  i
nterest  is  the 

extremely  enlarged  firm  spleen.  The  liver  may  be  enlarge
d  and 

smooth,  and  does  not  show  the  hobnailed  appearance  of  alcoh
olic 

cirrhosis,  while  the  lymphatic  glands  in  various  regions  of  the  body 

may  be  shghtly  enlarged.  The  intestines  show  signs  of  catar
rhal  or 

ulcerative  enteritis.  The  bone-marrow  is  diffluent  and  pale  in  colour. 

Hsemorrhages  may  at  times  be  found  in  different  parts  of  the  body 

Microscopical  examination  reveals  hyperplasia  of  the  lymphoid 

elements  of  the  spleen,  associated  with  hyperplasia  of  the  fibrous 

tissue,  dilatation  of  the  vascular  sinuses,  and  sometimes  hsemor- 

rhages.  The  microscopic  examination  of  the  Hver  shows  the  usual 

appearances  of  monolobular  and  polylobular  cirrhosis.  The  bone- 

marrow  is  seen  to  be  congested  and  hsemorrhagic,  and  the  hyaline 

cells  are  increased,  while  the  granular  cells  are  reduced. 

Symptomatology.— The  onset  of  the  disease  is  quite  gradual  and 

unnoticed  by  the  patient,  although  at  times  a  history  of  diarrhoea, 
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dysentery,  or  of  attacks  of  fever  may  be  obtained.  Usually  the patient  comes  to  the  hospital  complaining  of  weakness  and  vague rheumatic  pams  although  he  may  come  in  the  later  stages  because of  the  ascites  On  examination,  the  patient  is  found  to  be  more  or 
ess  emaciated,  and  to  have  a  large  firm  spleen  projecting  from under  the  ribs,  and  sometimes  making  a  considerable  protuberance of  the  thin  abdominal  wall.  The  amount  of  anemia  is  usually  not  ex- treme, the  average  number  of  red  corpuscles  being  between  2,500  000 
and  3,500,000,  while  microcytes,  megalocytes,  and  polychromkto- phiha  are  not  unusual.  The  leucocytes  are  more  ov  less  normal 
l^requently  there  is  some  fever  of  an  irregular  type,  and  there  may  be exacerbations,  and  at  times  there  may  be  a  double  remission  similar 
to  that  found  m  kala-azar ;  but  there  may  be  long  periods  of  apyrexia 
In  addition,  in  a  few  cases  there  may  be  all  the  signs  and  symptoms of  cirrhosis  of  the  hver,  with  the  abdomen  distended  from  ascites 

-By  sonie  authorities  the  disease  has  been  subdivided  into  two 
stages— the  first  or  splenic  stage  before,  and  the  second  or  hepatic stage  after,  the  hepatic  cirrhosis.  The  first  may  last  for  many  years 
but  the  latter  is  much  shorter,  lasting  a  variable  number  of  rnonths' 
and  ending  fatally  by  the  patient  passing  into  a  condition  of  coma' 
sometimes  accompanied  by  jaundice.  Death  in  the  first  stage  is' in  our  experience,  not  rare,  and  may  be  due  to  hgemorrhaees  or 
exhaustion.  

* 

Complications —Pregnancy  is  a  serious  complication,  and  may 
hasten  the  end,  even  after  the  child  has  been  born.  Agchylosto- 
miasis  and  other  parasitic  diseases  may  occur  along  with  tropical lebrile  splenomegaly. 

Diagnosis— The  leading  features  of  the  disease  are  the  great 
enlargement  of  the  spleen,  associated  with  wasting  and  irregular 
fever,  in  people  in  whom  examination  fails  to  reveal  any  obvious 
parasitic  cause.  Tropical  febrile  splenomegaly  must  be  differ- 

entiated from  kala-azar  by  the  absence  of  Leishmania  donovani  in 
the  spleen  pulp  as  obtained  by  puncture.  It  can  also  be  distin- 

guished from  chronic  malaria  by  the  absence  of  the  typical  parasites 
or  pigment  from  the  splenic  juice,  and  from  cirrhosis  of  the  Hver 
by  the  presence  of  the  enlarged  spleen.  From  leukaemia  it  is  easily 
distinguished  by  the  absence  of  a  leucocytosis.  From  infantile 
kala-azar  it  may  be  distinguished  by  the  absence  of  Leishmania 
infantum,  as  seen  in  the  splenic  juice.  The  disease  can  be  dis- 

tinguished from  Banti's  disease  by  the  febrile  attacks,  and  appar- ently splenic  removal  does  not  effect  a  cure. 

Prognosis. — The  illness  is  very  chronic,  but  the  prognosis  is  bad, 
as  no  cure  is  at  present  possible,  and  the  patient  tends  to  go  from bad  to  worse. 

Treatment. — ^Arsenical  injections  are  the  most  valuable,  and 
salvarsan  may  be  tried.  Removal  from  the  endemic  area  is  ad- 
visable. 

Prophylaxis. — ks  the  aetiology  is  unknown,  nothing  can  be  said 
under  this  heading. 
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as -A^^Sonfcti^bri^^^  ch
aracterized  by  splenomegaly 

^"iisrorT-Sdisease  is  commor^l
y  known  in  the  tropics,  but  there 

 is  no 

anfp'ota^^Vt  win  be  found  i^^^  ,,,,,en  or Symptomatology.-The  disease  begins             ^_y^^^^  ̂ ^^^.^  becomes 
adults,  but  usually  the  case  is  ̂ ot  oDservea  symptoms  are 

well  marked  or  the  ̂Pl^.^^^^f^f  ̂   i^^l^'ffir^^^^^^ 

dLi^ThTm^^^
^^  i^^-ed  or  ulcerated. 

The  lungs  are  iwrmal.  rUfferentiated  from  malaria  by  the  absence 
Diagnosis.-The  disease  can  b^;^™^ blood  and  spleen.  From 

of  fever  and  of  the  absence  of  the  P^f,^^^f.^%'^_\'^^^^^  .  from  foms  of  febrile 
kala-a.ar  by  the  -bs-ce  of  t^^^^  the  absence 
splenomegaly  by  the  f.^ence  ot  lever  prom  other  forms  of  splemc 

l^^la^rt^maTbrr^^^^^^^^^^ 
 «^  "^^'-^  ̂^'^"^^^ 

syphilis,  etc.  , 

Prognosis.-Patients  appear  to  l^ye  for  years^  administered. 
Treatment.— This  is  purely  symptomatic,

  but  arsenic  may  ue 
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CHAPTER  XXXIV 

THE  TRYPANOSOMIASES 

African  trypanosomiases- South  American  trypanosomiasis-References. 

THE  AFRICAN  TRYPANOSOMIASES  (SLEEPING  SICKNESS). 

FrZc^'i^fl^^ffl  ^'^'^  ̂^^^^'^y-  ̂ °^bus  dormitivus. 

krZl'.i,  T  Sommeil.     German:  Afrikanische  Schlaf- 

liahan.  Malattia  del  Sonno,  Letargia  dei  Negri.    Native  names 
are  very  numerous-Lalangola,  Laa  La-negulo,  N'tansi,  Mongota 

TorlJahebT'et?^         
'  ̂""^^  ̂ ^^^g^"^'  Nelava^e,  Dadane,' 

Deflnition— The  African  trypanosomiases  are  acute  or  chronic 
specihc  mtections,  caused  by  Trypanosoma  gamUense  Button  iqo2 
and  dissemmated  chiefly  by  G/ossw«  Robineau-Desvoidy  or caused  by  T.  rhodesiense  Stephens  and  Fantham  loio,  and  spread 
by  G.  morsitans  Westwood  1850,  and  characterized  by  an  inflam- 

matory condition  of  the  lymphatic  system  leading  to  meningo- 
encephalitis and  meningo-myelitis.  It  is  probable  that  there  are 

otJ^r  species  of  trypanosomes  causing  the  disease. 
History.— The  earhest  mention  of  sleeping  sickness  so  far  dis- covered is  by  John  Atkins,  in  his  little  book  entitled  '  The  Naw 

burgeon,  pubhshed  m  1734,  in  the  appendix  to  which  he  describes 
tlie  sleeping  distemper,'  common  among  the  negroes  on  the Guinea  Coast  among  whom  he  had  traveUed  in  1721.  In  1803 Wmterbottom  gave  an  interesting  account  of  the  disease  as  he  met 

with  It  on  the  West  Coast  of  Africa  near  Sierra  Leone.  His  descrip- 
tion is  quite  understandable,  and  he  draws  attention  to  the  presence 

of  the  enlarged  glands  of  the  neck,  the  association  of  which  with 
the  disease  was  so  well  understood  that  slave-traders  would  not  buy slaves  who  had  enlarged  glands. 

In  1808  Moreau  de  Jonnes  described  the  disease  in  negro  slaves 
m  the  Antilles.  In  1849  Clarke  on  the  Gold  Coast,  Davis  and  Daniell 
on  the  Guinea  Coast,  and  Ferreira,  came  across  it  at  St.  Thomas. 
During  the  next  twenty  years  a  number  of  observers  described 
sleeping  sickness,  among  whom  it  is  important  to  note  that  Guerin 
met  with  it  in  i86g  in  Martinique  in  negro  slaves  who  had  been 
imported  from  Africa.  In  1876  Corre  gave  a  good  description  of 
the  disease  as  he  knew  it  in  Senegal. 
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1        1  4.      T  nnrlon  and  was  studied 

In  1891  the  first  case  was  brougM      L«nd^^^^  eases  were 

by  Sir  Stephen  Mackenzie,  f^^.^^/JJ^^e  of  Sir  Patrick  M 

iJought  to  London,        tnj^e^^^^^^^^^^^^  studied  by  Dr. 

SSt"wt\:rr^or
ht:  clear  up  the  p

athology  of  this 

"^tXor  Forde  and  Dutton  ̂ ^^^^i  p^ecEr  l^pe 
Dutton  1902,  m  thf,  ̂lood  of  a  i^atient  s^^^^^^^  disease)  In of  fever  on  the  Gambia  (Gambia  the  cerebro- 

1902-03  Castellani  m  Uganda  found^^^^^^^^ 
spinal  fluid  of  persons  suffering  ̂ 0"]^^^^^?^.  s  Low  and 

reported  that  it  Was  the 
 ftiological  basis  of  the 

 ̂i^s 

Ca^steUani  gave  a  clinical  to  two  constant 

followed  in  this  chapter    They  c^ed^^^^^  .^^^  observers, 
symptoms  which  had  not  been  r^"^^^/'^^^^  ."J^^^^bUshed  many  in- 

tL  f'ever  ancl  the  P-uh-  t^^^^^^^^^^^^  In  (903 teresting  epidemiological  [matures  concerm  g       ̂ rypanosome  was 
Sir  David  Bruce  ̂ f^^f'^ZlitlTBe^o^^^^^ spread  by  Glossma  falfahs  ̂ ''^f^^l^JZ^\o^^^^^     grounds.  From 
reached  by  Sambon  and  ̂ rumpt  on  epidemio^g^^^  ̂ ^^.^ 

TK'  rt^of  TodVarcTrSty
!  tl  C?mn"ssionl  of  the  Roya

l done  by  Dutton,  iodd,  ana  (^nribty,  members  of  the  Liver- 

Society  and  various  Governments,       by  the  mem^^^^^^^  in,portant 

monthly  bulletins,  which  are  most  valuable  to  the  ̂
tud^n^  m^^^^^ 

disease  ;  but  recently  it  has  becom
e  converted  into  the  tiureau 

^Txgio  Ws  and  Fantham  created  a  -w  s^^ 

some  (r.  rhodesiense  Stephens  and  Fantha
m  ̂ ^lo)  for  the^ara^^^ 

found  in  cases  of  sleeping  sickness  ̂ ^/^e  Luangeva  V^^^^^^^  m 

Rhodesia,  because  the  trophonucleu
s  of  a  certain  Percentage  ot 

short  forms  was  situate  either  close  to,      ̂ ven  on  the  aflageU^^ 

side  of,  the  kinetonucleus.    In  ̂ Qi^.  K^ghorn  and  Yorke  sh^^^^^^ 

that  this  Trypanosome  was  transmissible  by  G.  ̂ '^tTont  S^e 

wood  18^0  •  and  in  the  same  year  these 
 observers  pointed  out  the 

rm'ortance' of  the  meteorological  conditions 
 on  the  development 

of  the  trypanosome  in  the  fly.    Further  work  h
as  b^f  f «ne  by 

Sanderson^ Murray,  Shircore  and  others.    As
  regards  the  histo^Y  °f 

the  treatment,  arsenic  was  long  ago  
considered  beneficial  for  the 

trypanosomiases  of  animals,  Livingstone  b
eing  the  first  to  apply 



™e  trypanosomiases 

^ 's'^fome  ̂ S,eTu;  °'  ^ince  then 

the  same  of  sodimn  arseniate  In  fhe  .ii  ,  ,  °' 
treated  several  rases  J,fTir  ■       ■  ,    meanwhile  Manson  had 

noEf  S5  -  ^^^^^^^^^^^^^^  tt 

firmed  bXtn'^in  t ̂P^"^  ̂^^^^^^^       f-^ther  con- 
In  ioo'7  Fhr^i.f '  T,^-^"^^  Koch,  and  many  others 

verJ^hL^?tLt  fac^  ̂ ^^^^^        Roehl.  discovered  The 

atoxvl  r?sista^f  Fhrr  i  ^^P^^o^o^^^s  may,  after  a  time,  bec
ome 

tSent  therefore  suggested  mixed  or  alternating 
li,!.  Tu     .  preparations,  and  the  same  sueeestinn 

?ein'  and'¥odd"  ^^T^^'         ̂ ^^^  by  MooreSn 
wh  nh  1     ?      ;    Plimmer  and  Thomas  introduced  tartar  emetic 

;!jfth'e^'oxyVtri?n?^  ^^^^^^^^ 

the^Xs?Joast"of'^A'?'"''°l°?'--''^^  ̂ ^^^^^^  ̂ ^^^  "^^iced  on 
exLml  f.r  .ofA     ̂   ̂""i"*  ̂ '^''^  L'^"*''  soon  found  to extend  far  southwards,  and  was  also  noted  to  be  imported  from  this 

M  "  utTe  o  however  il  soon died  out,  becommg  neither  epidemic  nor  endemic.    This  fact 

tZ  l^^rf  ^''^'^  "^^y  be  introdu    d  by 

some  S  ?T'^'  intercommunication  into  a  strange  country, some  other  factor  is  necessary  before  it  can  spread  from  the  in- 

£  a  LTsIflr''         '  ̂"habitants.    This  factor  we  now  know  to 

In  1883  the  disease  had  a  geographical  distribution  from  Senegal to  Loando  and  also  to  the  islands  of  the  Gulf  of  Guinea.  Gradu- 
ally as  civilization  spread,  it  became  known  that  the  disease  was  not 

conhned  to  the  coast,  but  extended  far  inland.    Thus  in  i8q8  it 
SI     "IS  \°  be  at  Jebba,  on  the  Upper  Niger,  and  at  the  Stanley 
t  alls,  on  the  Upper  Congo.    In  the  meanwhile  Stanley  had  travelled across  Africa  with  a  large  number  of  Congolese  followers,  and  had relieved  Emm  Pasha  and  his  people  at  Wadelai,  on  the  Victoria 
iNile.  Ihese  followers  of  Emin  Pasha,  together  with  some  of  Stanley's 
expedition,  who  had  settled  in  the  country  about  Kavah,  to  the 
west  of  the  Albert  Nyanza,  were  brought  by  Sir  F.  Lugard,  for 
political  reasons,  to  Busoga  and  Uganda.    It  appears  not  im- 

probable that  Christy  and  Hodges  are  correct  when  they  state  that 
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they  believe  that  the  disease  was  earned  ̂ ^^^^^^^^^^ 

men,  and  that  they  ̂ f^^^^^^^lC^^.y  were  moved  from 
with  them  into  Busoga  and  ̂ gamia  wne        y  ^^^^^ 

Kavah.  But  be  that  ̂ ^.f.^^^'^lZV^^^^^^  it  was  wide- 
1000,  the  Cooks  first  noticed  the  fi^^^^f'^  ̂ ^^eems  probable  that 
sp^read,  and  had  been  there  for  som^^^  Sese 
Busoga  was  mfected  m  ̂ ^Qb-  J-ertam  y  y  ̂ yanza,  were  m- 

"i^'^^^^^^  
to^'ioL  easte/n  shores  and  to 

'TT,o^,Ts^'^Ton  and  Todd  "^^^^^^^ 
disseminated  throughout       Co"f°  ̂ /^^^ed  thJt  before 

agency  along  trade  ̂ °^^f i^^J^J^^^^^^^  Rhodesia;  and long  it  would  pass  from  the  '-03  thoueh  the  trypanosome 

this%rophecy  appears  to  J^^^^l^^^itl  ii^o    probable  that 
found  in  Rhodesia  bemg  a  different

  species  it    jnore  P 

in  1909  the  disease  was  recogniz
ed  definitely  m  tne  jd^u 

''ThSrrlfhe  ™tion  of  the  disease  at  the  present  W  -ay 

be  said  to  extend  along  the  West  Coast  of  ̂̂ f^'^^^^^^^^^^^ 

Sliotsra^;'?r^om%gaLa  and  Busoga  southwards  ̂ o  ̂^^^^^^  Has 

Africa;  and  northwards  into  the 
 Bahr-e-Ghazal  Province  i

ne 

discovery  of  the  tsetse-fly  in  Arabia  
makes  it  possible  that  the 

disease  may  some  day  still  farther  ex
tend  its  area. 

There  does  not  appear  to  be  any  seas
onal  influence 

iEtiolcgy.-From  1903  we  have  beheved  m  ̂\f^'f'y^l^^^^l 

of  the  trypanosomes  affecting  man  m
  Africa.    At  ̂ he  present  time 

?;o  specfe^s  are  generally  accepted  :  Trypanosoma  f^^J'^
^^  button 

1002.  and  T.  rhodesiense  Stephens  and  Fantham  1910,  ̂ ^l^f^^l 

spec  es  was  till  recently  covered  by  the  term  T.  S^^ff^'^'^f'^l 

think  it  probable  that  there  are  other  species  ̂ .^^^^^^^f  J^f/^^^a 

name  of  T.  gambiense.    We  have  always  considered  
the  Ugand^^ 

strain  to  be  slightly  different,  at  least  as  regards  Y^^^lf 

Gambia  strain    Nor  can  the  trypanosomes  of  the  lo^f^  ̂^^^^^l^ 

be  completely  excluded  as  a  cause  of  human
  trypanosomiasis  for 

though  rarely,  an  infection  appears  possible     
In  support  of  this 

statement  we  quote  the  case  of  Professor  
Lanfranchi   who  1  as 

never  left  Europe,  but  who  has  accidentally  
become  mfected  with 

a  laboratory  strain  of  a  trypanosome  considered  
to  be  T.  bmcei 

which  was  found  in.  his  blood  by  himself  and  by  
Fmzi  one  of  his 

assistants,  and  this  has  been  confirmed  by  Bertarelli  
and  one  of  us 

Notwithstanding  this  unfortunate  accident,  t
he  Professor,  with 

great  fortitude,  has  carefully  and  scientifically  
studied  his  own 
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Iffjl  ̂  ;"ost  excellent  manner.  He  suffered  from  irre/mlar  attacks 
of  ever  for  about  two  years,  and  from  general  debilit^  asso  •  ated 

vears'  ini'  T^'^'f  cutaneous  oedema'  but  his  mind,  after  two 
has  deiin    T'  ̂ -tf  perfectly  clear  and  no  drowsinVss tS?  ?  1  P"""^'  "'^'^^''^^  ̂ ^^^'^e  tremor  in  the  tongue  or  bodv 
He  has  been  treated  at  the  Pasteur  Institute  in  Sfby  Martb 

ZfesttSIa  il'^M^'^V'T^r''.  has  been  tlLougS; 
theS  r  '''T^  """"^  Blanchard  ;  but  at  the  time  of  writing 
these  mvestigations  have  not  been  completed,  and  the  species  of trypanosome  has  so  far  not  been  definitely  recognized  ̂  Button  1902  probably  lives  in  antelopes  and  T  rAo- 

£Sc  dS'^F^"^  fr*^^"  ̂9io^n  hartebeest.^waierhogs,-  and snmp?i       ̂   ^^^'^  ""^^"'^^  h°^t^  °r  reservoirs  the  trypano- 

cer  a  n  t^P^rfl'^'^^T^^  ■  ^"^-^'^"^  ̂ ^^^  *°  by  the  agency  of 

an  d  to      *'^-^^f  •  /•  IS  transmissible  by  Glossina  palpllis, and  to  a  less  extent  by  G.  morsitans,  and  7.  rhodesiense  by  G  mom- /aws,  m  which  flies  they  undergo  a  true  cycle 
of  development,  as  was  first  demonstrated  by 
Kleme  for  T.  gambiense  and  by  I^inghorn  and Yorke  for  T.  rhodesiense. 

Whether  the  trypanosomes  infect  the  eggs, 
and  so  pass  to  a  new  generation  of  flies,  as 
suggested  by  Sambon,  or  not,  is  at  present 
unknown  ;  but  the  influence  of  meteorological 
 conditions,  and  especially  atmospheric  tem- 

FiG.  447  — Trypano     P^r^t^r^'  ■^Pon  the  development  of  the  try- 
soMA  IN  cEREBRo-    P^^^some  m  the  fly,  has  been  demonstrated 

-  SPINAL  FLUID.  Kiughom  and  Yorke,  who  have  shown  that 

Preparation  from  the  Pf  oceeds  more  rapidly  at  a  high  temperature, 
cerebro-spinal  fluid  .  GlossificB,  when  they  bite  a  man  or 
of  a  case  of  sleeping  animal,  inject  into  them  the  infective  trypano- 
sickness.  some  which  is  living  in  their  salivary  glands, 
r.f  1  *h^^  appears  to  be,  from  a  practical  point 

fL  MZ'  J  '^"'^^      infection,  though  Koch  suggested  that 

f  hrn?  '^^^  'P'^^^  ̂ ^^^^1  intercourse,  and  other  authorities through  the  agency  of  mosquitoes. 
Sambon  believes  that  the  trypanosome  will  be  found  to  infect tlie  larvae  of  the  flies,  and  that  the  infection  will  be  found  to  be  due 

to  the  second  generation  ;  but  at  present  there  is  no  proof  of  this. tfie  description  of  the  trypanosomes  and  of  the  flies,  observa- 
tions of  the  mode  of  infection,  etc.,  Chapters  XV.  and  XXV.  should be  consulted. 

Race  has  not  been  noted  to  have  any  influence,  and  the  predispos- 
ing influences  of  sex  (female),  as  noted  by  Manson,  and  of  age  (young 

children),  as  noted  by  the  French  observers,  require  confirmation 
Uccupation,  however,  has  a  considerable  influence,  for  persons 

who  five  near  the  shores  or  work  along  the  shores  of  lakes  and streams,  such  as  fishermen,  are  more  Hable  than  others  to  contract 
the  type  due  to  T.  gambiense,  because  of  the  distribution  of  glossina 
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palpali.  :  and  porters  m
arching  through  fly-.o

nes  are  very  exposed 

to  bites  of  the  glossmce.  disease  has  been  mainly 

Pathology.-The  P-^ho^gy°;;^;te  emission  (Bettencourt, 
elucidated  byMott  and  the  Portuguese  ^  ̂̂v^^^.^ 

o^tlh^
iy" 

duced  by  r.  ̂^''^^^■^^^VTer 'entfrrtTeWmph-s  directly  after The  trypanosome  either  enters  tne  iy   P  j     ̂ ^^^  ̂ hich 

the  bite  of  the  fly  and  is  blocked  m  the  lymp  ^  ̂  ̂^^^^^ 

it  inflames,  and  through  which  it  passes  to  tne  ^^.^^.e^^, 

cerebro-spinal  fluid,  or,  less  P^f  f  Jy-j/i^^.^ iSo  a  lymp  gland, 

first,  and  -capes  by  rupture^  o^^^^^^^ 
But  the  polyadenitis  is  not  the  o^iy  cna  g  ^    ̂   are 

ra^So.  t^phS.;^^^^ membranes  and  substances  of  .^^/^  ̂̂ Ji^.^S^^^^^^^^       along  the 

plJce  t"e  most  constant  of  these  be
ing  due  to  streptococci  and  the 

somes  for  the  first  time  in  sleeping  
sickness.    More  lucent  researcties 

are  those  by  Broden  and  Rodham 
 and  others.    During  the  nrst 

stLe  of  the  disease  it  is  usuaUy  of  n
ormal  appearance,  and  clear 

whfl  on  centriLgalization  there'is  practically  -^imen^^^^^^^^ 
occasionally  a  few  small  mononuclea

r  cells  may  be  present,  and 

''T—^^-.^^^^^^^  often  ̂ ^r^  and  con^ 

IK  whih  are  mostly  mononuclear  leu
cocytes,  en dothelial^ike  and 

vacuolated  cells,  while  trypanosomes  are  almo
st  ̂ o^^^jantiy  present 

and  also  often  aflagellate,  roundish  or  oval
  forms,  with  one  or  two 

chromatin  masses,  as  described  by  one  o  us  m  1903.  JJjje  d^n 

probably  be  compared  to  the  so-called  latent  fo^-^^^^  ̂escri^^^^^^^^ 

the  spleen  by  Breinl  and  others,  though
  Laveran  and  other  authori- 

ties consider  them  to  be  degenerated  or  fragme
nted  forms. 
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fovmd  nni''''*T^  ̂ "'^  Histopathology.-The  macroscopical  changes 
and  n^thP  principally  in  the  central  nervous  systfm 

I  k      lympl^atic  glands,  but  pathological  changes  brouZ 
about  by  complications  may  also  be  noted  ^  ^ 

marked  and 'th^'lf^  emaciated  and  anaemic,  rigor  mortis  is  well mariced  and  the  skm  may  be  normal,  or  dry  and  desouamatinp 

onThTfeerwCtt'  "^^P'",f  T       ̂̂ ^"^^       forear^  oTuSfs 
F^llr  '        f  generally  due  to  jiggers  [Dermatophilus  fene- 

sTeneraUv  SfS?'        n  '  ̂y^^P^^tic  glands  of  the  neck  and  
gVoins 

hft  thp  fn?  ̂   f  ^P'^^'^g       brain-case,  it  will  be  noted 

ma^  o?  m.v  norK^^'S.°^  '^^P  P^^^'  th^t  the  dura  mater 
fluid  Z  \      adherent  to  the  bone,  that  the  cerebro-spinal 

fla  tied    O^'     7  «f  the  brain  are  often 
to  hr.h  V  exammation,  the  pia  arachnoid  wiU  be  found 

^rev  m^Spf"  ?^^''''  "^^y  "^^y  be  adherent  to  the 

?orm?^  hnt         K  substance,  which  is  generally  firmer  than 

^hTr  d^nU''''^  ̂ !  ̂""^  oedematous,  is  usually  congested,  and tne  fluid  in  the  ventricles  is  increased 

inJplV'fJ'^-i°  the  spinal  cord,  it  will  be  seen  that  there  is  an 
increase  of  flmd,  which,  if  examined  with  the  microscope  after centrifugahzation,  generally  shows  leucocytes  and  trypanosomes. 
ine  Cauda  equina  may  be  found  at  times  surrounded  by  gelatinous 

been'desSbed°     '^''^^  congested,  and  haemorrhages  have 

The  lymphatic  glands  of  the  submaxillary  region,  anterior  and 
posterior  triangles,  around  the  bronchi,  of  the  mesentery,  behind tfie  peritoneum,  as  well  as  those  of  the  inguinal  and  femoral  regions 
may  one  or  all  be  enlarged,  congested,  and  even  hjemorrhagic  At 
times  abscesses  are  found  in  these  glands,  but  they  are  due  to secondary  infection.  The  abdominal  cavity  often  contains  some 
straw  -  cok)ured  fluid,  and  the  pericardial  fluid  may  also  be  ex- 

cessive. There  may  be  some  increase  in  size  of  the  lymph-folhcles 
and  reyer  s  patches  of  the  small  intestine.  The  lungs  may  show signs  of  pneumonia  and  other  comphcations.  The  other  organs  are usually  not  markedly  affected. 
The  microscopical  examination  of  the  organs  has  been  performed with  the  greatest  care  by  Mott  and  Breinl  and  the  members  of  the 

Portuguese  Commission  (Bettencourt,  Kopke,  Rezeide,  andMaude). 1  he  utmost  care  must  be  taken  to  distinguish  between  the  lesions 
due  to  the  tiypanosomes  and  those  caused  by  terminal  infections 
such  as  the  diplococci,  streptococci,  and  colon  bacilH  ;  for  these  infec- 

tions may  give  rise  to  chromatolysis  in  the  nerve  cells  and  degenera- 
tion m  the  nerve  fibres  of  the  brain  (pons  and  medulla)  and  spinal 

cord  (especially  in  the  posterior  and  lateral  columns),  and  perhaps 
m  the  peripheral  nerves,  which  have  nothing  to  do  with  the  disease 
in  question.     With  this  proviso  the  microscopical  examination  is 
characterized  by  a  round-celled  infiltration  surrounding  the  vessels 
of  the  pia-arachnoid  of  the  brain  and  spinal  cord.    This  infiltration, 
first  described  by  Mott,  is  best  seen  in  the  membranes,  where  there  is 
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•  1  fi,iif1  and  in  the  brain,  around 

an  accumulation  of  cerebr-spmal  A-  ̂ -^m  and  those  entering 

the  vessels  of  the  medulla,  pons  cer  ^^^^^ 

Ihebase.  The  process  appears  to  b  gn  w^^^^  which  has  been 

then  a  proliferation  of  ̂ ^^^^^  found,  not  merely  around 
minutely  described  by  but  around  those 

wS^^'not  ̂ Xnd^ceSs  arefound  late
r  in  the  melhes  of  this 

'  plasma  cells  of  Marscha  ko  character  ze^^^^  ̂.^^  ̂ .ethylene 
situated  at  one  end  of  '  and  sta^^^  cytoplasm 

blue  and  eosine,  while  ̂ ^^^^^^  ̂^f^'^ifr^^^^^^^  are  large  round which  stams  pmk  ;  (c)  i„„e  aAd  a  cytoplasm  contain- 

they  may  possibly  be  derivea  iro"i  l      ,    ,  ,  ■  ̂     lis  of  the  pen- 

likely  formed  by  prohferation      th^/^^^^^^^^^     layer  of  blood 
vascular  lymphatic  space.    According  to  

Brml,  a^  ̂  

cells  may      found  ext^-al^  ^^^,/,l, 

may  be  found  m  the  cord.  J^^^^^PfJ^'^gb.ons  formation  at  times, 
also  shows  a  Proliferation  and  dense  n^^^^^  considers  that 
With  regard  to  the  Parenchyma  ous  e  e^^^^     lymphocytes  in  the 

lysis    The  central  canal  of  the  spina
l  cord  may      f  ated  but  is 

^  The  next  series  of  characteristic  changes  are  in  the  jmph^^^ 

Hands  in  which  trypanosomes  are  
often  found  ihese  cnai^ges 

figin  with  a  conversion  of  the  lymphocytes  into  celk^^^^^  Ss'of  he 
and  these  acain  into  morula  cells.  

The  endothelial  cells  ot  tne 

fymph  siJus  p^^^^  and  take  on  a  phagocytic  
-t-n  contam  n^^ 

lym?hocytes^ed  blood  cells,  and  chromatin  particles^  fibrous  tS^i^e 
time  the  gland  becomes  intensely  congest

ed,  and  the  fibrous  tissue 

of  the  capsule  and  septa  prohferates,  so
  that  they  and  the  walls  of 

the  lymph  sinuses  and  of  the  vessels  be
corne  thickened. 

A  lymph  nodule  therefore  appears  to  
be  surrounded  by  ̂   hne 

connective  meshwork,  containing  few  lymphocyte
s,  ̂ ^t  many  rea 

corpuscles  and  phagocytes.    As  time  g
oes  on,  the  mflammation  in 
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occur  with  the  formation  of" abs^^^^^^^^^^  "^^Y 

monia  will  give  risfto  the  .  complication  of  pneu- 

small-celle/infiltration  in  a  1  1      '^'"""'l^i  ̂ "^'^  ̂^iws  a 

rhages.  Vianna  has  nofpd  t  ̂T''' ."^'^^^  sometimes  h^mor- 

cystsintheirscles  sim^ar^  ^^^^  ̂ -  ̂̂ '^^^'^"^^ 

capLI  wMe      litt'™  o^SeTLd^-t:  JSS'i^n! 
creased  in  thickness.  In 
natives  signs  of  chronic 
malaria  are  almost  con- 

stantly present  in  the 
spleen  and  hver.  The 
bone-marrow  may  be 
very  cellular,  with  con- 

gested vessels  and haemorrhages. 

Symptomatology. — 
The  course  of  the  disease 
may  be  roughly  divided 
into  three  stages— the 
mcubation,  the  febrile, 
called  also  glandular 
stage,  and  the  cerebral stage. 

Incubation.  —  The 
duration  of  the  incuba- 

tion period  is  not  cer- 
tainly known  in  man, 

but  may  be  consider- 
ably shorter  than  was 

beheved  by  the  old 
authors  :    probably  in 

exceed  two  or  three  weeks,  and,  according  to  MarfeLd  L« observations  m  Europeans,  it  may  be  even  less  than  ftn 

On  the  other  hand,  some  infected  ̂ ndiviTuTlsX  not  "ow  a^y sign  of  disease  for  months,  and,  it  is  said,  even  five  or  six  years  The 
bite  of  the  mfected  G/os.ma  gives  rise,  as  a  rule,  only  ?o^very  sllht 

the  patot!^'''  ̂ ""^'^^^  often  overlooked  by 
Febrile  or  Glandular  Stage  {the  So-called  Trypanosome  Fever)  -The onset  of  the  disease  is  characterized  by  attacks  of  fever  almost  co  - 

stant ly  associated  in  Europeans  with  an  erythematous  emption 
This  fever  lasts  about  a  week,  and  disappears,  to  recur  again^late for  the  same  or  much  longer  periods.    It  is  generally  of  an  inter- 

Fro.  448.— Negro  Patient  in  the  Early Stage  of  Sleeping  Sickness. 
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•ff.nt  tvne     During  an  at
tack  the  pulse-rate  and niittent  or  remittent  type     i^uri  ̂   enlargement  of 

the  respirations  are  ̂ -^^^^^^^^^^^^  this  may  be  due  to  re- 
the  hver  and  spleen,  tho^g^J^^""^  Ise  often  remains  rapid 

S\hrapy?exL"p1ri
SrNe^?a,grc  pains

  and  headache  n,ay 
also  be  complained  of.  ^        Europeans.  It 

An  erythematous  eruption    s  o^^^^^^  ̂   ̂ 1,,, 
bcgms,  as  a  rule  with  badly  aem^^^  ^^.^^       ̂ 1,^  rmg 

tTS  in"  :Ze^  ciet  ts
t^a^nS,  inVa^te

d  patches, 
the  size  of  a  half-crown

 

or  larger,    are  present. 

Rubeloid    spots    and  a 

mottled    appearance  of 

the  skin   are  not  rare. 

A  vesiculo-papular  erup- 

tion has  also  been  de- 
scribed, but  is  rare  m 

our  experience.  Derma
- 

tographia  is  common  in 

Europeans.       In  full-
 

blooded  negroes  the  ery- 
thematous eruption  may 

not  be  noticeable:  in  them 

very  often  a  dry,  scaly 

condition  of  the  skin  is 

found.   These  various 

eruptions  are  called  Try- 

panides.  Patches  of  local- 
ized oedema  may  be  seen 

in  some  cases. 

The  most  typical  sign 

of  the  disease  in  this  stage 

is  enlargement  of  one  or 

more  lymphatic  glands, 

especially   those   of  the 

neck,    in    the  posterior 

t^f^iT^^X'^n.s  are  in
  this  period  generaUy  fusiform 

an^^of  rafter  soff  consistency.  Another 
 early  symptom  noted  by 

Kerandel  is  a  general,  intense,  deep 
 hyperaesthesia.  As  repeated 

attacks  of  fever  increase,  the  patien
t  may  become  anaemic  and 

aslhenic,  but  Jhe  febrile  condition  may  l
ast  for  years,  and,  mdeed, 

in  this  stage  the  disease  may  be  cured. 

The  Cerebral  Stage  {the  So-called  Sleep^ng 
 Sickness) ̂ -Aitex  the 

febrile  stage  has  lasted  some  time  (weeks  or  mo
nths),  and  even  years 

a  change  begins  to  appear  in  the  habit
s  and  disposition  of  the 

patient    Previously  bright,  intelligent,  
and  hard-workmg,  he  be- 

Fig.  449- 

^^y.  Negro  Patient  in  the  
Late 

Stage  of  Sleeping  Sickness. 
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comes  apathetic,  dull,  with  a  disindination  for  exertion,  preferring to  sit  quietly  or  to  he  down.    He  also  becomes  careless  in  his  work 
and  dirty  in  his  habits,  and  at  the  same  time  a  difficulty  in  walking 
begins  to  be  noticed.    In  this  condition  the  sleeping-sickness  stage 
ot  the  disease  may  be  said  to  have  been  properly  entered  Typi- 

cally, the  patient  is  dull  and  apathetic,  but  can  be  easily  roused  and 
answers  questions  rationally,  without  difficulty  in  speech  Sleep may  be  excessive,  but  is  not  the  prominent  symptom  so  often  de 
scribed,  the  condition  being  more  one  of  lethargy,  from  which  the 
patient  can  be  easily  roused.    Fine  tremors  are  noticed  in  the 
tongue  at  first,  later  in  the  hands  and  arms,  and  sometimes  also  in 
the  legs,  and  even  in  the  abdominal  muscles.    The  tremor  of  the 
tongue  and  hands  may  be  a  very  early  symptom  and  may  be  present 
in  the  febrile  stage.    These  tremors  may  occasionally  be  so  severe 
that  they  cause  the  whole  body  to  shake,  and  at  times  epileptiform 
fits,  general  or  locahzed,  may  be  seen.    The  gait  is  peculiar,  there 
being  apparently  a  difficulty  in  raising  the  feet,  so  that  the  patient 
shuffles  along  ;  but  there  is  no  paralysis  as  a  rule,  and  the  superficial 
reflexes  are  normal ;  the  deep  reflexes  may  be  exaggerated  and  then 
lost ;  there  is  no  clonus.    There  is  irico-ordination  in  some  cases 

and  Romberg's  sign  may  be  present.    As  the  disease  advances,' rigidity  appears,  especially  in  the  muscles  of  the  neck  and  legs 
which  latter  may  assume  the  position  of  flexion  of  the  thighs  on  the 
abdomen  and  the  legs  on  the  thighs.    Babinski's  sign  is  generally absent.    Sensation  is  at  first  normal,but  there  may  be  hyperjesthesia 
in  the  region  of  the  fifth  nerve  and  other  nerves,  and  at  times  the 
patient  complains  of  headache.    The  pupils  are  equal,  moderately 
contracted,  and  react  to  light  and  accommodation.    There  is  nothing 
abnormal  in  the  organs  of  special  sense  as  a  rule.    There  is  usually 
fever,  the  temperature  rising  in  the  evening  from  ioo°  to  104°  F., 
and  falling  to  subnormal  in  the  morning  ;  but  this  may  be  varied 
in  many  ways  :  thus  for  a  period  the  temperature  may  be  almost 
normal  or  subnormal,  while  for  some  days  before  death  it  becomes, 
as  a  rule,  permanently  subnormal. 

There  are  no  special  symptoms,  such  as  rigors  or  sweating,  asso- 
ciated with  the  rise  of  temperature.  The  pulse  is  quick  (90  to  140), 

but  it  is  independent  of  the  temperature,  being  quick  with  a  low 
temperature.  It  is  regular,  but  small  and  very  low  in  tension,  and 
generally  is  imperceptible  at  the  wrist  for  some  time  before  death. 
The  heart  as  a  rule  shows  no  abnormal  symptoms,  though  systohc 
inorganic  murmurs  may  be  present.  The  respirations  are  regular 
and  equal,  but  are  increased  in  number,  especially  towards  evening, 
varying  from  20  to  30  ;  before  death  they  not  uncommonly  take  on 

the  Cheyne-Stokes  type.  Congestion  and  oedema,  with  patches  of 
pneumonia,  are  not  infrequently  met  with  before  death.  The 

appetite  is  good,  and  may  even  be  increased  ;  digestion  is  usuallj'- 
satisfactory,  but  constipation  may  be  marked,  or  there  may  be  occa- 

sionally diarrhoea.  The  tongue  is  frequently  flabby  and  covered 
with  white  fur  ;  the  faeces  of  native  patients  are  typical  of  a  vegetable^ 
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"'lwrthrum£rsu"!Eng  TrypSsomiasi
s  causes  in  a  certain 

w  i  rase^a  SaXal  climinutio  
of  the  red  cells  to  2  000,000 

""?^f  wU^a  comWing  decrease  in  the 
 hemoglobin  ;  but  it  is 

or  less,  "'i'f^"™"?^  observed  by  Low  and  Nabarro  in  several 

°as2  the  a  fuai  number  of  erythro';
;ytes  may  be  above  nonr,aL 

The  red  cells  are  usually  normal  
in  appearance,  but  normoblasts 

may  be  seen    The  leucocytes  are  
nomral  iir  number,  as  a  rule,  w,th 

Fig.  450.— Temperature  Chart  of  a  Case  of  Sleeping  Sic
kness. 

(From  Low  and  Castellani  Reports  of  the  Royal  Society  on  Sleeping  Sickness.
) 

an  increase  of  mononuclear  cells,  while  there  may  be  a  terminal 

polymorphonuclear  increase  before  death. 

In  fresh  preparations  the  red  cells  are  not  evenly  distributed,  no
r 

do  they  form  rouleaux,  being  generally  clumped  into  masses.  This
 

phenomenon  of  Mito-agglutination  was  first  noticed  by  Kanthack, 

Durham,  and  Blandford  in  the  lower  animals  inoculated  with 

nagana;  and  in  man,  in  cases  of  sleeping  sickness,  by  Button,  Todd, 

and  Christy,  and  may  be  of  diagnostic  value.  The  phenomenon  of 

auto-erythrophagocytosis  has  occasionally  been  noted. 

The  chemical  examination  of  the  blood  in  trypanosome  infections 

of  animals  has  been  performed  by  Takinioff  and  by  Nierenstem, 

the  latter  of  whom  found,  by  Moore  and  Wilson's  method  of  testing 
the  alkalinity  of  the  ash,  that  the  acidity  of  the  blood  was  increased, 

probably  due  to  the  formation  of  amido-acids,  either  secreted  by 

the  parasites  or  produced  by  their  action  upon  the  proteids  of  the 

serum.    The  acidity  was  tested  by  phenol phthakin  and  Congo  red, 

62 
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and  the  alkalinity,  which  remained  fairly  constant,  was  tested  by 
dimethyl-amido-azo-benzol . 

The  animals  were  infected  with  T.  brucei  and  T.  equiperdum,  but 
so  far  no  observations  have  been  made  on  human  blood. 

Urine. — No  abnormahty  is  found  in  the  urine,  but  the  reaction, 

amount  of  phosphates,  etc.,  of  course,  varies  with  the  food  taken'. In  native  patients  it  is  very  often  alkaline. 
Sexual  desire  and  menstruation  are  normal  at  first,  but  later  are 

lost.  The  lymphatic  glands  throughout  the  body,  but  especially 
those  of  the  neck,  and  more  especiaUy  those  of  the  posterior  triangle 
are  enlarged.  It  is  to  be  noted,  however,  that  in  the  last  stages 
the  lymph  glands  often  undergo  a  process  of  fibrosis,  becoming 
smaUer  and  harder.  The  skin  becomes  dry  and  rough,  but  may  be 
perfectly  normal,  though  a  papulo-pustular  eruption  may  be  noted 
on  the  backs  of  the  hands  and  forearms.  Nutrition  suffers,  and  the 
patient  generally  becomes  much  emaciated. 

As  the  disease  progresses  the  muscular  weakness  and  emaciation 
become  worse  and  worse,  the  tremors  more  pronounced,  the  saliva 
dribbles  from  the  mouth,  the  urine  and  faeces  are  passed  involun- 

tarily, and  bedsores  form,  while  the  intelligence  becomes  more  and 
more  affected,  and  the  patient  passes  into  a  state  of  coma,  with  a 

permanently  subnormal  temperature  and  an  absence  of  pulse  at  the 
wrist,  and  in  a  short  time  is  liberated  from  his  sufferings  by  death. 

The  duration  of  the  cerebral  or  sleeping-sickness  stage  varies  from 
a  few  weeks  to  several  months.  Since  the  atoxyl  treatment  has 
become  of  general  use,  Hodges  has  noted  that  convulsive  and  mental 
symptoms  are  more  prominent,  and  that  death  is  often  sudden, 
without  being  preceded  by  a  period  of  coma. 

Varieties  — ^When  the  disease  is  due  to  T.  rhodesiense,  it  generally 
runs  a  more  rapid  course,  seldom  exceeding  four  or  five  months. 

Lethargic  symptoms  may  not  appear,  and  the  enlarged  glands  in 
the  posterior  triangle  of  the  neck  may  be  absent,  while  enlargement 
of  the  epitrochlear  glands  seems  to  be  frequent. 

Complications. — The  patient  is  often  infected  by  parasites  other 
than  trypanosomes  ;  thus,  Plasmodium  and  Laverania,  Filaria, 
Schistosoma  mansoni,  Agchylostoma  duodenale,  Ascaris  lumbricoides, 

Trichurus  trichiura,  Sirongyloides  stercoralis,  Trichomonas  intesti- 

nalis,  T.  vaginalis,  Dermatophilus  -penetrans,  and  Lbschia  may  all 
be  found.  The  commonest  complication  during  the  last  stage  is  a 

cerebro-spinal  meningitis,  due  to  streptococci,  the  pneumococcus, 
or  the  meningococcus. 

Pneumonia,  laryngitis,  and  oedema  of  the  glottis  are  not  rare, 
while  iritis  is  seen  at  times,  and  symptoms  of  mania,  dehrium,  and 

epilepsy  may  frequently  be  observed. 

Diagnosis. — In  the  first  stage  (trypanosome  fever)  the  disease 

may  be  readily  confused  with  malaria  and  other  fevers,  but  in 
endemic  areas  the  true  nature  of  the  malady  may  be  often  suspected 

on  certain  cHnical  data,  the  principal  of  which  are  the  attacks  of 

fever  not  influenced  by  quinine,  the  erythematous  eruption  in 
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Europeans,  the  rapid  pulse  frequently
  preseht  also  during  the 

apvr?xial  periods,  the  asthenia,  the  deep 
 hyperesthesia  (Kerandel  s 

symptom)  the  fine  tremor  of  the  tongue 
 (Low-Castellani  s  symp- 

tom) the  cervical  polyadenitis  (Winterbottom's
  symptom).  Dur- 

ing the  sleeping-sickness  stage  the  clinical  diagno
sis  is  based,  m 

addition  to  the  above  symptoms,  on  the  drows
iness  and  apathetic 

annearance  of  the  patient,  on  the  remarkable  wasti
ng  and  debihty 

and  the  more  marked,  and  occasionally  generali
zed,  tremors. 

Symptoms  of  mania  and  other  mental  conditions  m
ay  also  be 

present.  To  make  a  definite  diagnosis,  the  demo
nstration  ot 

Trypanosoma  gambiense  or  T.  rkodesiense  in  the  body 
 of  the  patient 

is  necessary.    The  following  methods  should  be  used
  :— 

I  Microscopical  Examination  of  the  Peripheral  Blood  fro
m  the 

Finger  or  This  procedure  is  often  a  failure,  even  using  thick 
films.  .  ,  „       .     ,.  r 

2.  Scarification  of  the  Erythematous  Eruption  and  Examination  
oj 

Blood  Films— This  method  is  more  useful  than  the  first,  but  may 

fail.  •     •        r  r 

3.  Nabarro's  Method.— Repea.ted  centrifugahzation  of  10  c.c.  ot 
citrated  blood,  and  examination  of  the  third  sediment.  The  results 

are  good. 

4.  Dutton-Todd's  Method.— ?>ome  citrated  blood  is  centrifugahzed 
in  small  tubes  and  the  leucocytic  layer  examined  for  trypanosomes. 

5.  Greig- Grey's  Method. — Aseptic  puncture  of  the  enlarged 

cervical  glands,  with  a  sterile  syringe.  The  gland-juice  is  examined 

for  trypanosomes.  This,  from  a  practical  point  of  view,  is  the  most 

.valuable  method.  To  Mott  belongs  the  credit  of  having  first  sug- 

gested the  search  for  trypanosomes  in  the  lymph  glands  as  a  diag- 

nostic method.  Balfour  has  devised  a  "  gland-holder,"  which  is useful  in  some  cases. 

6.  Castellani's  Method. — Centrifugahzation  for  fifteen  minutes  of 
10  c.c.  of  cerebro-spinal  fluid,  aseptically  removed  by  means  of 

lumbar  puncture.  The  sediment  is  examined  for  trypanosomes, 

by  making  fresh  and  stained  preparations.  The  result  is  almost 

constantly  positive  in  the  sleeping-sickness  stage,  but  negative,  as 
a  rule,  in  the  trypanosome-fever  stage. 

The  technique  to  perform  lumbar  puncture  is  as  follows  :  The  patient  may 
be  given  chloroform,  but  usually  a  local  anaesthetic  spray  is  sufficient.  Lay 
the  patient  on  the  right  or  left  side  ;  flex  the  thighs  on  the  abdomen.  Then 
make  the  skin  of  the  lumbar  region  aseptic,  and,  feeling  with  the  tip  of  the 
finger  the  position  of  the  laminae,  thrust  the  sterile  needle  between  the  laminas 
of  the  third  and  fourth  lumbar  vertebrae,  i  inch  from  the  median  line,  obliquely 
outwards  and  forwards  into  the  canal.  The  fluid  will  escape,  and  can  be 
collected  in  a  sterile  tube.  After  withdrawing  the  needle,  the  area  should 
be  covered  with  an  aseptic  pad  and  bandage. 

7.  Inoculation  of  Susceptible  Animals. — ^Ten  c.c.  or  20  c.c.  of  blood 
are  aseptically  removed  from  a  vein,  and  inoculated  into  sus- 

ceptible animals,  or  10  c.c.  of  cerebro-spinal  fluid  may  be  inocu- 
lated. The  animals  most  suitable  are  monkeys,  guinea-pigs,  and 

dogs.    The  most  suitable  monkeys,  according  to  Thiroux  and 
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d'Anfreville,  are  those  of  the  species  Cercopiihecus  ruber,  while some  other  species— e.g.,  C .  fuliginosus—d.xe  ahnost  refractory. 
The  following  biological  phenomena  and  reactions  may  sometimes  be  of diagnostic  value  : — 

■J.  Auto-AgglutinaHon.—In  many  cases  of  sleeping  sickness,  in  wet  pre- parations of  blood  examined  microscopically  with  a  low  power  the  red corpuscles  are  not  evenly  distributed,  nor  are  they  arranged  in  rouleaux 
but   are   clumped   together— '  agglutinated '—in   irregular   masses.  This appearance  is  not  specific  of  trypanosomiasis,  having  been  found  in  cases 01  niariasis,  malaria,  syphilis,  and  yaws. 

2    Complemeni-FivaUoti.— LevsLditi  and  Muttermilch  have  applied  tlie 
liordet-Gengou  reaction  to  trypanosome  infections.    According  to  them the  complement  can  be  fixed  by  using  as  antigen  an  extract  of  trypanosomes separated  from  red  cells. 

3 .  Levaditi  and  Miittermilch' s  Leucocytic  A ttachment-Reaction.—Lcv&diti  and 
Muttermilch  have  shown  that  trypanosomes  treated  with  the  specific  serum 
(heated  at  55°  C.)  develop  a  property  of  becoming  attached  to  leucocytes and  that  this  phenomenon  is  specific.  The  test  may  be  used  for  identifying a  trypanosome  or  for  diagnosis,  but,  according  to  Laveran  and  Mesnil  is 
not  very  reliable  in  the  case  of  T.  gambiense  infections. 

Attempts  have  been  made  to  evolve  agglutination  reactions,  trypanolitic precipitin,  and  other  biological  tests  for  purposes  of  the  diagnosis  of  sleep- ing sickness,  but  so  far  with  little  success. 

Prognosis. — The  prognosis  is  serious,  but  not  quite  so  serious  as 
it  was  before  the  introduction  of  atoxyl  and  the  mixed  atoxyl 
tartar  emetic  treatment.  If  the  patient  is  in  the  early  stage,  and 
can  be  removed  from  the  endemic  area  and  put  under  good  hygienic 
conditions,  and  atoxyl  treatment,  the  disease  may  be  cured,  or 
at  least  a  marked  improvement  may  be  obtained.  Great  care, 
however,  is  necessary  before  saying  that  a  patient  is  really  cured, 
and  at  least  two  blood  injections  into  susceptible  animals  should 
be  performed  before  giving  a  decided  opinion.  If,  however,  the 
patient  is  compelled  to  hve  in  the  endemic  area,  and  cannot  be 
treated  with  atoxyl,  the  outlook  is  most  hopeless.  It  is  to  be  noted 
that  there  are  several  strains  or  varieties  of  T.  gambiense  of  different 
virulence.  The  Uganda  and  French  Congo  strains,  as  noted  by 
Laveran  and  Mesnil,  cause  a  more  acute  type  of  the  disease  than 
the  Gambia  strain,  and  T.  rhodesiense  is  in  laboratory  animals  more 
virulent  than  T.  gambiense,  and  the  disease  caused  by  it  in  man  runs 
a  more  rapid  course. 

Treatment. — ^The  only  medicaments  which  have  been  so  far  found 
to  be  of  any  real  value  are,  first,  arsenic,  in  the  form  of  atoxyl,  and, 
in  a  less  degree,  antimonium,  in  the  form  of  tartar  emetic,  the  best 

method  of  treatment  being  a  combined  treatment  with  the  two 
drugs. 

Aioxyl. — ^We  recommend  Manson's  method  of  administration — 
2  to  3  grains  of  atoxyl  by  intramuscular  injection  every  third 

day  for  at  least  two  years  ;  or  Borden  and  Rodhain's  method — 
7 J  grains  of  atoxyl  by  intramuscular  injection  every  fifth  day.  Koch 
recommended  the  subcutaneous  injection  of  7 J  grains  gramme) 
on  two  successive  days  every  ten  days  for  two  months,  when  the 
treatment  is  to  be  stopped  until  further  symptoms  develop,  and 
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When  this  occurs  the  treatment  b^^^^^^^  vSs%t"fy?o" 
be  obtained  or  imported  f^^'ic^^^  ̂ ^^^^^^  -  occasionally 

SwcTb;  aTeSr^^^^^^^^^^^  
to  some  observers,  to 

the  absorption  of  products  of  trypanolysis.  ^^^^ 

Atoxyl  is  sodium-^-aminophenyl  ar
seniate.-NHaCeH.AsO.^^^^^  and 

contains  fron.  35  -95  to  30  78  per
  cent,  of  arsenic,  according  to  

the  an^onnt^of 

water  of  crystallization.  Mono-acetylat
ed  atoxyl is  CH3CONHCeH,AsO^^^.

 

AccordingtoMesnilandNicolle-sobs^^^^^^^^^ 
tions  of  Nierenstein  It  is        the  arsen  c  ^^^^.^^^  ^^^^-^^^ 
looked  upon  as  the  effective  agent,  but  t^je  ̂ mmo^  ̂                  ̂ ^^^  _ 
be  the  effective  agent  m  trypan  red  f'^''^^^^'^^^^^^  and  Effect 
fuchsin,  which  do  not  ̂ ^^'^Zn^eTZ' Ehrlich,  Leva- 
trypanosomes  in  a  similar  n^^^,^^^, "^^^^^  in  the  animal  tissues, 
diti  and  Yamanouchi  atoxyl  ̂ ^^fj^^f^f  ̂ ^q'"  1  '^^^^  of  which,  aheady  men- 
Ehrlich  has  prepared  two  derivatives  of^^^^^^^  atoxyl-resistant 
tioned  (arseno-phenylglycm),  ^"^^^  i,\ve  also  prepared  an  active 
trypanosomes.     Levaditi  and  Yam    ou^^^^^  ̂   Nierenstein  thinks  that 

SoTyfirox^ydteYl
nte^^  ™^ 

ng  to  th^i-^at^e  d^^o^  tS^^^ pleasant  results  as  optic  atrophy  gastromtesu  recommended;  and 
pheral  neuritis,  other  ̂ ^^^^f^^flP^Xi^ introduced  under  the  trade  name  of 
the  firm  Burroughs  and  Wellcome  has  in

troducea  un^ 

50«m«.  a  preparation  somewhat  similar  to  ato^^^^^^^  ̂ ^J^^ 

^tz^i::^'iT^^'P^
-  ----^  -  ̂^^^^^^^^^ 

formula, isC2H4NH2AsO(OH)(ONa)  5H^^^^  derivative  of  atoxyl,  called 

^"?i-is  preparation  has  ̂ ^^^1^^^^^^^^^^  T-^^SS? 

^''itZirsenicalis.-V^l.en  for  special  -asons  it  is  impo^si^ble  to  ca^^^^^^^^^ 

s^SsJ£s^s^=^?^SS^  - 

I  centigramme  of  arsenious  acid)  may  be  given  ^4^,^;,'^^^^^^^ 
three  dlys,  and  then  continued  m  doses  of  i        P^^^^f  "^,\°'^f\7/;^time  be 
after  which  it  must  be  temporarily  ̂ ii^contmued  but  must  after  a 

restarted,  and  in  this  manner  continued  for  months,  
provided  no  ill  eliects 

"""^aha^sTnand  Neosalvarsan.-T^.  action  of  El^'^lif  P^^^^^^^^ 
sleeping  sickness  is  as  a  rule  less  ef&cacious  than  atoxyl

.    They  have  been  used 

''i?o:Jr:rMt".y.-This  preparation,  introduced  by  Uhlenlu
th.  has 

^S^S^rS^^X^^  Halberstaedter  ^ave  s^-^  ̂^^^^^ 
some  quinine  derivatives,  such  as  hydroquinin,  have  

a  preventive  and  curatne 

effect  in  certain  experimental  trypanosomiases. 
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Ipecacuanha  Derivales. — The  emetin  salts  might  be  studied  in  regard  to 
their  possible  action  on  trypanosomes. 

AnarcoHne. — This  opium  alkaloid  has  recently  been  suggested  by  Johnson. 

Combined  Therapy. — As  the  result  of  the  important  observations 
of  Ehrhch  on  the  phenomenon  of  chemio-resistancy,  which  may  be 
acquired  by  trypanosomes  after  a  long  use  of  the  same  drug, 
numerous  combined  treatments  have  been  suggested.  Of  these, 
the  most  important  are  :  (i)  antimony  and  atoxyl  ;  (2)  mercury  and 
atoxyl ;  (3)  orpiment  and  atoxyl ;  (4)  various  dyes  and  atoxyl. 

Antimony  and  Atoxyl  Treatment. — Antimony  salts,  as  well  as 
phosphorus,  were  first  suggested  by  Mesnil  as  likely  to  be  of  use 
in  trypanosomiasis.    To  Plimmer  and  Thomas  belongs  the  credit 
of  having  experimentally  shown  the  powerful  trypanocide  action  of 
antimony.    In  man  the  subcutaneous  or  intramuscular  injections 

of  the  various  salts  of  antimony  (sodo-tartrate  of  antimony,  sulphide 
of  antimony  and  soda,  etc.)  are  very  painful.    Manson  therefore 
gives  the  drug  by  the  mouth  or  by  the  rectum,  and  other  authors 
by  intravenous  injection.    Apparently  the  trypanocide  action  of 
antimony  is  more  powerful  in  the  lower  animals  than  in  man,  in 
whom  the  results  are  inferior  to  those  given  by  atoxyl.    A  mixed 
antimony  and  atoxyl  treatment  is,  however,  of  advantage  in  most 

cases,  an  atoxyl  injection  (3  grains)  being  given  every  third  day, 

or  7|-  grains  every  fifth  day,  and  sodio-tartrate  of  antimony 

(Plimmer's  salt)  administered  daily — 2  grains  dissolved  in  a  large 
quantity  of  water  (2  pints)  by  the  mouth  or  by  the  rectum.  Tartar 

emetic,  however,  is  best  given  by  intravenous  injections,  using  solu- 
tions of  I  in  100  or  i  in  1,000.    The  dose  of  the  drug  to  be  given  is 

5  to  10  centigrammes  per  injection.    It  is  important  that  none  of 
the  fluid  of  the  injection  should  escape  into  the  surrounding  tissues, 
as  a  violent  inflammation  may  result.    These  injections  should  be 
administered  monthly  on  ten  consecutive  days  for  a  long  period. 

The  injection  of  salts  of  antimony  may  produce  a  marked  fall  in 

the  blood-pressure,  dyspnoea,  and  signs  of  collapse,  and  therefore 

Thiroux  suggested  that  subcutaneous  injections  of  caffein  should 

precede  ten  or  fifteen  minutes  their  administration.    To  prevent 

the  irritation  caused  by  injections  of  watery  solutions  of  tartar 

emetic,  Plimmer  has  advised  the  use  of  antimony  suspended  in 
sterile  olive  oil. 

Mercury  and  Atoxyl. — Mercury  was  first  introduced  in  1902  for  the  treat- 
ment of  sleeping  sickness  by  Low  and  Castellani,  using  intravenous  injection 

of  Baccelli's  sublimate  solution  (hydrargyri  perchloridi,  Q-io  gramme  ;  sodii 

chloridi,  0-50  gramme  ;  aquae  destillata;,  100 -oo  c:c.  ;  i  to  4  c.c.  per  mtra- 
venous  injection),  in  association  with  arsenic  and  quinine  by  the  mouth.  A 

fall  of  the  temperature  was  observed  in  som.e  cases,  but  the  fatal  course  of  the 
disease  was  not  influenced.  Moore,  Nierenstein,  and  Todd  have  used  mercury 

and  atoxyl  in  combination  or  alternation,  with  the  idea  that  mercury  might 

act  upon  the  latent  form  of  the  trypanosome,  while  atoxyl  would  mfluence 
the  active  form.  In  man  this  combined  treatment  has  apparently  not  given 
any  better  results  than  atoxyl  alone. 

Orpiment  and  Atoxvl.—'T\\K  combined  treatment,  consisting  of  atoxyl  and 
an  inorganic  salt  of  arsenic  such  as  orpiment,  has  been  recommended  by 
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Laveran  and  Thiroux.  and  has  already  been  used 
 in  man  with  good  results. 

ThrorpimeJt  should  be  given  in  pills,  in  the  dose  °f  cL^^^^ 
or  three  times  daily.  The  administration  of  orp

iment  frequently  causes 

dLrihTa.  Thiroux  therefore  incorporates  in  the  orpi
ment  pills  some  opmm. 

Thiroux's  formula  is  : — 
r^    •       4.  . .     20  grammes 

£r:pJ  ..      o-!o  gramme 
Gumm.  ■  •  •  •  •  •  ■  •  I  q.s. 
Pulv.  glyceriz.    ..  .   ••  --J 

To  be  divided  into  200  pills. 

Various  Dyes  and  Atoxyl.—ComhinedL  treatments  of  Mesnil'
s  afridol  and 

atoxyl  Ehrlich's  parafuchsin  and  atoxyl.,  picric  acid,  saframn  trypaf
lavm  and 

other  dyes  and  atoxyl,  have  been  suggested,  but  m  man  the  r
esults  have 

not  been  so  successful  as  in  the  lower  animals. 

In  addition  to  the  atoxyl  treatment  or  combined  treatment
s 

malaria  and  the  intestinal  parasites  must  be  treated  if  present. 

The  patient  should,  if  possible,  be  removed  from  the  area  of  mf
ec- 

tion  and  placed  under  good  hygienic  conditions  and  on  good  food, 

and  no  case  should  be  considered  to  be  cured  until  the  injection 

of  the  blood,  on  more  than  one  occasion,  into  susceptible  animals 
fails  to  infect  them. 

Prophylaxis. — ^At  the  present  time  prophylaxis  must  be  under- 

taken on  the  assumption  that  the  disease  is  spread  from  place  to 

place  by  man  along  channels  of  human  intercommunication,  and 

from  man  to  man  by  Glossina  palpalis  and  G.  morsitans,  and  that 

at  least  in  the  case  of  T.  rhodesiense  there  are  animals  which  act  as 

reservoirs  of  the  virus.  With  regard  to  these  flies,  further  infor- 

mation is  required  as  to  their  bionomics,  though  Bagshawe's  and 
Hodges'  researches,  as  well  as  those  of  Zupitza,  Sander,  Minchin, 
Kinghom  and  Yorke,  Carpenter,  and  others  have  thrown  some  light 
on  the  subject. 

Before  enumerating  the  principal  prophylactic  measures  to  be 
recommended,  we  wish  to  draw  attention  to  the  fact  that  these, 

as  pointed  out  by  Bagshawe,  will  be  useless  without  the  co-opera- 

tion of  the  natives.  This  co-operation  may  be  obtained  by  ex- 
plaining to  them  at  every  possible  opportunity  the  reason  for  the 

measure  taken.  In  this  missionaries  and  native  chiefs  may  be  of 

the  greatest  help.  With  this  proviso  we  consider  the  following  to 

be  the  principal  prophylactic  measures  : — 
Public  Prophylaxis. — The  different  Governments  should  be 

invited  to  co-operate  to  prevent  persons  travelling  from  districts 
where  the  tlisease  exists  into  non -infected  regions,  and  medical 
posts  of  inspection  should  be  estabhshed  for  the  examination  of 
natives.  According  to  some  authorities  (Button,  Todd),  all  natives 
presenting  enlarged  glands  should  be  considered,  from  a  practical 
point  of  view,  as  trypanosome  carriers,  and  prevented  from 

emigrating.  This  is,  perhaps,  going  a  little  too  far,  inasmuch  as, 
in  our  experience,  and  in  that  of  Low,  Bagshawe,  Koch,  Hodges, 
etc.,  numbers  of  natives  have  enlarged  glands,  though  not  suffering 

from  trypanosomiasis  ;  and,  on  the  other  hand,  cases  of  trypano- 
somiasis occur  in  which  there  is  no  enlargement  of  the  lymphatic 
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glands.  We  admit,  however,  that  gland  palpation  may  be  of  some 
use  in  formulating  an  approximate  idea  of  the  extent  of  the  dis- 

semination of  the  disease. 

The  sick  should  be  removed  from  the  fly  regions,  and  segregated 
in  places  where  the  Glossina  palpalis  and  G.  morsiians  are  not  found, 
or  where  the  temperature  and  climatic  conditions  are  unfavourable 
to  the  development  of  trypanosomes  in  the  flies.  They  should  be 
treated  with  atoxyl  before  being  moved. 

In  the  regions  where  the  disease  is  due  to  Trypanosoma  gambiense 
which  is  mostly,  carried  by  Glossina  palpalis,  villages  should  be 
removed,  if  possible,  from  the  fly  zones ;  and  the  occupations  carried 
on  in  fly  zones,  such  as  fishing,  should  be  discouraged.  This  has 
been  done  in  certain  regions  roimd  the  Victoria  Nyanza  Lake,  but 
the  result  has  not  been  completely  successful,  as  infected  flies  were 
found  to  be  plentiful  three  years  after  the  measures  had  been  carried 
out.  The  waste  land  became  full  of  game  and  wild  animals,  some  of 
which  are  probable  reservoirs  of  the  infection.  Duke,  in  fact,  has 

found  T.  gamhiense  in  two  marsh  antelopes  or  situtunga  (Tragela- 
phus  spekei). 

Clearing  of  the  bush  along  the  water's  edge  for  lOO  yards,  and 
round  a  village  for  300  yards,  at  least,  is  to  be  advised. 

European  bungalows  should  be  segregated  from  native  quarters. 

Houses  should  be  rendered  gnat-proof,  and  natives  bringing  water 
from  streams  should  not  be  allowed  to  enter  the  house,  as  they 

are  liable  to  be  surrounded  by  tsetse-flies  which  have  followed  them. 
Indeed,  some  authorities  look  upon  the  bath-room  as  a  source  of 
European  infection. 

Destruction  of  the  Animals  on  which  the  Fly  feeds  ;  Destruction 

of  the  Pupce. — Koch  recommended  the  destruction  of  the  crocodiles 

by  poison,  and  by  collecting  and  destroying  their  eggs.  Unfortun- 
ately, the  crocodile  is  not  the  only  animal  on  which  the  fly  feeds. 

The  blood  of  many  other  vertebrate  animals  is  palatable  to  the 

fly,  and  therefore  this  method  of  prophylaxis  is  without  much 

practical  importance. 

Minchin  has  suggested  the  breeding  of  the  jungle-fowl  to  destroy 

the  pupse,  which,  as  discovered  by  Bagshawe,  are  found  in  the  turf 

among  the  roots  of  banana  and  other  trees.  Balfour  and  others 

have  suggested  trapping  the  adult  flies  in  various  ways.  Further 

information,  however,  is  necessary  on  the  enemies  of  the  pupas  and 

adult  tsetse-flies. 

In  regions  where  the  disease  is  due  to  T.  rhodesiense,  which  is 

carried  by  G.  morsitans,  besides  clearing  operations  of  the  bush 

near  the  villages,  destruction  of  the  wild  game  may  be  necessary. 

Personal  Prophylaxis'— ̂ ^.iives  in  the  fly  zones  should  be  en- 
couraged to  wear  suitable  clothing,  and  the  reason  explained  to  them. 

Europeans  should  be  careful  not  to  expose  their  legs  and  hands 

to  be  bitten.  High  boots,  puttees,  or  leggings  should  be  worn,  and 

where  the  flies  abound  gloves  and  veils,  though  very  uncomfortable, 

are  of  service.    White  clothes  are  better  than  dark  ones,  as  it  has 
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been  long  observed  that  the  tsetse-fly,  as  well  as  many  other  insects, 
have  a  preference  for  black  or  dark  colours.  The  use  of  volatile 

substances  such  as  citronella  oil  has  been  advised  by  some.  Unfor- 
tunately, the  odour  of  such  substances  is  repellent  to  many  persons. 

Morgenroth  and  Halberstaedter  have  shown  that  certain  derivates 

of  quinine,  in  the  lower  animals,  prevent  an  experimental  trypano- 
some  infection,  and  Bagshawe  suggests  that  a  daily  dose  of  quinine 
may  be  useful  in  man . 

Vaccination. — ^Attempts  at  vaccination  have  not  yet  entered  a 
practical  stage,  as  inoculation  with  dead  or  attenuated  viruses  have 
so  far  failed  in  the  lower  animals. 

Summary  of  Prophylactic  Measures. 
I.  General  measures — 

1.  Co-operation  of  various  Governments. 
2.  Formation  of  medical  posts  of  inspection  at  suitable  places  to 

prevent  infected  natives  entering  non-infected  areas. 
3.  Segregation  of  the  sick,  if  possible,  in  districts  free  from  Gloss incs, 

or  where  the  climatic  conditions  are  unfavourable  for  the 
development  of  the  trypanosome  in  the  fly. 

4.  Clearing  of  the  bush  near  villages  and  along  the  water's  edge, 
especially  at  landing-places,  fords,  and  ferries. 

5.  In  certain  cases— especially  with  regard  to  T.  rhodesiense — the 
destruction  of  large  game,  especially  antelopes.    (This  is  still sub  judice.) 

II.  Personal  measures — 

1.  Avoidance  of  bites  by  wearing  white  clothing,  high  boots,  puttees. 
and  the  putty  pattern  of  leggings. 

2.  Immediate  disinfection  of  a  bite  by  painting  it  with  tincture  of 
.  iodine  or  by  applying  a  solution  of  formalin  (i  in  40). 

SOUTH  AMERICAN  TRYPANOSOMIASIS. 

Synonyms.  —  Oppilaijao ;  Canguary  (both  indicate  agchylostomi- 
asis) ;  Schizsoiry panose  on  Do^isnca  de  Carlos  Chagas,  Coreotry- 
■panosis ^{coris  ̂ hug)  ;  Molestia  de  Carlos  Chagas. 

Definition. — South  American  trypanosomiasis  is  an  acute  or 
chronic  specific  disease  caused  by  Trypanosoma  cruzi  Chagas  1909, 
and  spread  by  the  bug  Lamus  megistus  Burmeister,  and  perhaps other  allied  bugs. 

History.— In  February,  1909,  Chagas  reported  that  he  had  fre- 
quently found  a  new  trypanosome,  which  he  named  T.  cruzi,  in  the 

mtestme  of  a  species  of  Lamus,  which  occurred  in  the  State  of 
Mmas  in  Brazil.  He  also  reported  that  he  was  able  to  infect 
marmosets,  dogs,  cats,  guinea-pigs,  and  rabbits  by  the  bites  of  the 
mfected  insects,  and  also  to  grow  the  parasite  on  blood-agar. 

In  May,  1909,  he  announced  that  he  had  made  an  investigation 
of  the  mmes  of  the  State  of  Minas,  and  found  the  Lamus  in  large 
numbers  in  the  houses  of  the  poorer  inhabitants.  He  noticed  that 
the  bite  was  painful,  and  that  the  insect  was  very  voracious  and 
also  that  it  generaUy  attacked  people,  especially  children  at  night bitmg  the  face,  from  which  fact  the  inhabitants  called  it  'barbeiro  ' 
or  '  barber.' 

He  suspected  this  Lamus  of  causing  a  disease  marked  by  extreme 
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ansemia,  which  occurred  especially  among  the  children,  and  he 

was  able  to  find  in  the  blood  of  a  two-year-old  child  during  an 

attack  of  fever  a  trypanosome  identical  with  T.  cruzi,  morpho- 

logically and  biologically.  Since  then  Chagas  has  not  rnerely 

worked  out  the  life-history  of  the  trypanosome  in  man  and  in  the 

Lamus,  but  he  has  also  studied  carefully  the  clinical  and  patho- 

logical aspects  of  the  disease,  while  Vianna  has  reported  upon  the 

histopathology,  Bias  on  the  blood,  and  Guerreiro  on  the  urine. 

More  recently  Chagas  has  shown  that  in  all  probability  the 

armadillo  commonly  called  '  tatu,'  and  scientifically  Dasypus 
novemcincius,  or  less  correctly  Tatusia  novemcincia,  may  be  the 

reservoir  for  Trypanosoma  cruzi,  and  that  Triatoma  geniculata 

(synonym  Conorhinus  geniculaius)  of  the  family  Reduviidae  is  o
ne 

of  the  carriers  of  the  same  trypanosome.  He  also  beheves  that 

Triatoma  infesians  and  T.  sordida  may  be  carriers.  It  may  be 

stated  that  T.  geniculata  hves  in  the  burrows  of  the  armadillo, 

the  flesh  of  which  is  rather  a  dehcacy. 

With  regard  to  the  history  of  the  discovery  of  a  trypanosome  in  man  in 

South  America,  Sambon  informs  us  that  in  1904  de  Lacerda  published  a
 

paper  entitled  '  Etiologia  de  Beri-Beri '  in  the  Brazil  Medico,  in  which  he 

stated  that  he  had  found  trypanosomes  in  films  taken  from  the  spinal
  cord 

of  a  case  of  beri-beri.  We  have  been  unable  to  obtain  this  paper,  and  theref
ore 

cannot  verify  the  statement,  nor  can  we  say  whether  the  disease,  wh
ich  de 

Lacerda  was  considering,  was  beri-beri  or  some  other  complaint  It
  would, 

however,  be  interesting  to  have  this  historical  problem  elucidat
ed. 

Climatology— At  the  time  of  writing  the  disease  is  on
ly  known 

among  the  poorer  inhabitants  of  the  State  of  Minas  m
  Brazil  where 

it  appears  to  attack  the  whole  population,  so  that 
 the  children  all 

become  affected  and  either  recover,  die,  or  pass  into  the  ch
ronic  stage. 

iEtiology  —The  disease  is  caused  by  Trypanosoma  
cruzi  Chagas 

IQOQ  This  trypanosome,  which  is  remarkable  
because  of  the  large 

size  of  its  kinetonucleus,  is  capable  of  being  transmi
tted  by  Lamus 

megistus,  and  perhaps  by  species  belonging  to 
 other  genera  of  the 

Reduviids- e.g.,  Triatoma— to  domestic  animal
s,  and  to  man. 

The.  reservoir  of  the  trypanosome  appears 
 to  be  an  armadiUo— 

Dasypus  novemcincius.  .,,1  1  ,^ 

Iri  the  blood  three  forms  are  seen  :  the  first  wi
th  a  large  nucleus 

and  loose  chromatin  and  a  terminal  kinet
onucleus  ;  the  second 

narrower,  with  an  oval  nucleus  and  dense 
 chromatin  ;  the  third 

with  a  long  nucleus.   The  parasite  undergoes  sclji^^S^^y ^i^^^ 

lungs,  after  which  the  merozoites  enter 
 the  red  blood  ceUs  and 

become  trypanosomes  again.    Sporogony 
 takes  place  m  the  bug 

Lamus  megistus,  the  final  forms  being  found  m  ̂"-^^^^^Jl^y^^^^ 

froni  which  they  pass  during  the  act  
of  bitmg  into  the  vertebiate 

(Fo?a  description  li  the  paralite  and  its  life-history,  see  P
P-  3^7^330^ 

Pathology  —The  trypanosomes  enter 
 the  cells  of  the  various 

tissues  and  organs  of  the  body,  but  es
pecially  those  of  the  musclar 

system,  and  more  particularly  those  of  the  mu
scles  of  the  extremit^^ 

Ir^d  bark     Inside  these  cells  they  as
sume  Leishman  a-hke  forms 

wHhot't  Wua;  but  provided  with  tr
ophonucleus  and  kinetonucleus. 
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987 These  forms  divide  by  binary  division,  and  so  increasing  in  numbers, 
dilate  the  cell  considerably.  During  this  process  there  is  no  reaction 
upon  the  part  of  the  surrounding  tissue,  but  after  a  time  the  cell 
membrane  ruptures,  and  the  parasites  which  have  already  become 
flagellate  inside  the  dilated  remains  of  the  cell,  which  is  virtually 
a  cyst,  escape.  With  this  escape  of  the  parasites  into  the  tissues 
the  local  inflammatory  reaction  appears,  and  with  the  appearance 
of  the  trypanosomes  in  the  blood  the  general  symptoms  make 
themselves  evident.  Whether  the  parasites  produce  any  toxins 
or  not  is  unknown,  but  it  is  probable  that  they  do  so,  because  of  the 

fatt}^  degeneration  described  in  the  liver,  as  well  as  because  of 
the  other  pathological  features. 

As  a  result  of  this  activity  on  the  part  of  the  parasites  and  of  the 
reaction  on  the  part  of  the  body,  local  pathological  changes  take 
place  in  different  organs,  and  these  are  in  general  agreement  with 
the  symptoms  exhibited  by  the  particular  case. 

At  present  there  is  no  evidence  of  any  secondary  infection  being 
responsible  for  any  of  the  essential  pathological  features  of  the  disease. 

Morbid  Anatomy. — In  an  autopsy  upon  the  body  of  a  person 
dying  from  the  acute  phase  of  the  infection,  a  certain  amount  of 
serous  effusion  is  remarked  upon  opening  the  abdomen.  The  hver 
is  seen  to  be  enlarged,  and  to  be  in  a  state  of  fatty  degeneration. 
The  spleen  is  also  enlarged,  hypersmic,  and  very  soft,  as  are  the 
mesenteric  glands.  On  opening  the  chest  serous  effusion  is  seen 
m  both  pleural  cavities,  as  well  as  in  the  pericardial  sac.  The 
pericardium  shows  signs  of  hemorrhagic  pericarditis,  while  the 
enlarged  heart  is  in  a  condition  of  intense  myocarditis.  The 
lymphatic  glands  of  the  mediastinum  are  also  swollen  and  hyper- 
aemic.  In  the  neck  the  thyroid  gland  is  seen  to  be  enlarged,  as  are 
the  lymphatic  glands.  The  dura  mater  is  congested,  and  there  is 
leptomeningitis  and  encephalomeningitis,  and  firm  adhesions  be- 

tween the  leptomeninges  and  the  cerebral  cortex.  The  hquor 
cerebro-spinahs  is  increased  in  amount.  There  is  a  generalized myxoedematous  condition  under  the  skin. 

Histopathology.— As  already  stated,  the  most  hkely  place  to  find 
the  parasites  is  in  the  muscular  system.  In  the  heart  they  occupy 
the  central  undifferentiated  protoplasmatic  portion  of  the  muscle 
cell,  and  growing  therein,  destroy  the  sarcoplasm,  and  convert 
the  body  of  the  cell  into  a  parasitic  cyst  without  affecting  the  pro- 

cesses. When  this  cyst  ruptures,  the  now  flagellate  parasites 
escape  into  the  intermuscular  tissue,  and  give  rise  to  patches  of 
interstitial  myocarditis.  No  changes  are  to  be  seen  in  the  larger 
bloodvessels  of  the  heart,  nor  can  parasites  be  found  associated- 
with  patches  of  pericarditis,  or  endocarditis  which  may  be  present 
In  the  skeletal  muscles  the  parasites  are  mostly  found  in  those  of 
the  extremities  and  the  back.  Here,  again,  the  parasites  ctow 
in  the  centre  of  the  muscle  fibre  (Fig.  96,  p.  329). 

In  the  central  nervous  system  a  similar  process  appears  to  take 
place,    ihe  parasites  invade  a  neurogha  cell,  which  becomes  con- 
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verted  into  a  parasitic  cyst  on  the  rupture  of  which  a  patch  ol 

inflammatory  reaction  is  produced.  Parasites  have  never  been 

seen  to  invade  the  nerve  cells  or  the  leucocytes  of  the  central 

nervous  system  {vide  Figs.  451  and  45a). 
A  similar  invasion  of  the  medulla  or  cortex  of  the  suprarenal 

capsule  and  inflammatory  reaction  can  also  be  seen  in  the  kidneys, 

the  hypophysis,  and  the  thyroid  gland.  In  animals  the  parasites 

have  been  seen  in  the  testicular  tubules,  but  they  have  not  been 

noted  in  the  human  ovary. 

Symptomatology. — There  are  two  principal  varieties  of  the  disease 
■ — the  acute  and  the  chronic. 

In  the  acute  stage  the  disease  begins  with  a  violent  attack  of  fever 

in  a  young  child  or  a  new-comer  into  the  district.    This  fever  shows 

Fig.  451.  —  Neuroglia    Cell  of 
Brain  distended  to- a  Cyst  and 

FILLED  WITH  TRYPANOSOMA  CRUZI. 

(X  2,000.)     (After  Vianna). 

Fig.  452.- — Trypanosoma  cruzi 
IN  a  Neuroglia  Cell  of  the Brain,    (x  2,000.) 

(After  Vianna.) 

a  morning  remission  and  an  evening  rise
,  and  is  associated  with  a 

palpable  fncrease  in  the  thyroid  gland 
 cedema  of  the  face,  m  which 

?ha?acteristic  crepitation  can  be  felt  by  V^f^lZ^r'^'^u^^^^^ 

the  lymphatic  glands  in  various  regions  of  
the  body,  b|^t  espeaall> 

of  the  neck  •  and  fugitive  oedemas  m  different  
parts  of  the  bod>— as 

for  exampk,  ̂ he  forehead  and  extremities  
The  spleen  enlarges 

and  become;  painful,  and  the  hver  also  becomes  e,^,  d^^^^^^ 

there  may  be  signs  of  meningitis,  and  also  of  album  n  the^™  ̂
 

After  a  time  the  attack  of  fever  passes  
off,  only  to  return  alter 

pei^'dicaHntervals.  During  an  attack  the  typica  ̂ os<^^; 
can  be  found  in  the  blood,  but  during  

the  apyrexial  interval  tney 
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are  absent.  After  these  attacks  have  lasted  some  time  the  child 

either  dies,  recovers,  or  passes  into  the  chronic  stage. 
In  this  chronic  stage  the  children  show  signs  of  marked  thyroiditis 

and  loss  of  hair,  with  hypertrophy  of  the  lymphatic  glands,  a  dull 

expression,  a  peculiar  bluish-bronze  pallor,  tachycardia,  and  in- 
testinal and  nervous  disorders,  especially  convulsions. 

Chagas  has  classified  the  various  symptoms  of  the  chronic  stage 
of  the  disease  into  five  sub  varieties  : — ■ 

1.  The  pseudo-myxoedematous  form. 
2.  The  myxoedematous  form. 
3.  The  cardiac  form. 
4.  The  nervous  form. 
5.  The  chronic  form  with  acute  or  subacute  exacerbations. 

1.  The  Pseudo-Myxcedematous  Form. — In  this  subvariety  of  the 
chronic  stage  there  is  usually  hypertrophy  of  the  lateral  lobes  of 
the  thyroid  gland,  more  rarely  a  globular  enlargement  of  the 
central  lobe.  This  hypertrophy  is  usually  well  marked  in  quite 
young  children,  but  is  by  no  means  evident  in  older  children. 
In  young  children  the  face  is  thin  and  the  skin  of  a  peculiar  hght 
bronze  colour,  said  to  be  quite  different  from  the  paUor  of  an 
anaemia.  In  older  children  the  skin  colour  is  violet-bronze.  These 
colourations  are  believed  to  be  associated  with  a  parasitic  invasion 
of  the  suprarenal  capsule. 

There  is  enlargement  of  the  lymphatic  glands  in  the  neck,  axilla, 
and  groins,  while  the  parotid  gland  is  also  often  hypertrophied. 

In  young  children  the  Hver  and"  spleen  may  be  found  to  be enlarged,  but  in  older  cases  the  abdominal  signs  are  not  weU  marked. 
With  regard  to  the  circulatory  system,  there  may  be  tachy- 

cardia, sinus  irregularities,  and  an  extra  systole,  and  the  blood- 
pressure  may  be  lower.  Convulsions  have  been  noted,  and  at  times 
shght  fever,  while  the  occurrence  of  conjunctivitis  is  also  recorded. 

2.  The  Myxcedematous  Form. — In  this  form  the  thyroid  gland  is 
atrophied,  and  associated  with  the  usual  symptoms  of  myxoedema, 
such  as  the  rough  skin,  loss  of  hair,  and  the  presence  of  a  firm 
oedema  not  pitting  on  pressure,  together  with  an  arrest  of  mental 
development  m  young  children,  or  a  mental  degeneration  in  older 
persons.  The  lymphatic  glands  of  various  regions  are  enlarged, 
and  there  may  be  inflammatory  eye  affections. 

3.  The  Cardiac  Form. —In  the  cardiac  form  there  is  disturbance 

of  the  heart's  action  associated  with  arrhythmia,  allarrhythmia  extra 
systole,  or  sinus  irregularities.  The  greater  number  of  the'  cases would  be  classed  under  Mackenzie's  '  Rhythmus  nodalis.' 

4.  The  Nervous  Form.— Various  brain  and  spinal  cord  symptoms 
are  seen  m  this  disease— e.g.,  spastic  paralysis  in  the  legs,  athetosis  in 
the  arms,  aphasia,  pseudo-bulbar  paralysis,  or  suprabulbar  paralysis 
1  hey  are  associated  with  the  other  symptoms  of  the  disease 
5-  AciUe^  or  Subacute  Exacerbations. —The  principal  feature  of 

this  form  is  the  preponderance  of  fever,  and  this  may  be  due  to 
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exacerbations  of  an  old  infection  or  to  new  infections.  This  form 

is  the  cause  of  mnch  mortality,  and  is  separated  from  the  acute 

form  by  the  rarity  of  the  parasites  in  the  blood,  and  by  the  history 
of  the  long  duration  of  the  illness.  As  a  rule  it  occurs  in  patients 
who  show  marked  hypertrophy  of  the  thyroid  gland,  and  there  may 
also  be  signs  of  suprarenal  insufficiency. 

Blood.- — The  haematology  has  been  investigated  by  Dias,  who  finds  that 
the  haemoleucocytic  formula  has  a  great  similarity  to  that  found  in  African 
trypanosomiasis.  As  a  rule  there  is  no  globular  anaemia,  but  there  is  a 
definite  diminution  in  the  haemoglobin  and  in  the  specific  gravity.  The 
leucocytosis  is  slight  in  the  acute  and  exceptional  in  the  chronic  cases.  In 
acute  cases  there  is  a  macrolymphocytosis. 

Metabolism. — ^Guerreiro,  from  careful  experiments  associated  with  urine 
analysis,  concludes  that  there  is  a  true  liver  insufficiency  in  most  forms  of  the 
disease,  but  not  in  the  cardiac  form  unless  associated  with  other  symptoms. 

Sequelae. — Chagas  considers  that  infaniilism  may  be  a  sequel  of 
the  disease,  especially  as  it  is  associated  with  hypothyroidism. 

Diagnosis. — The  diagnosis  must  be  effected  by  finding  the  para- 
site in  the  blood  during  a  febrile  attack.  The  disease  is  most  Hkely 

to  be  confounded  with  agchylostomiasis,  from  which  it  can  be 

recognized  by  the  absence  of  the  typical  ova  in  the  faeces  and  the 

presence  of  T.  cruzi  in  the  blood,  though,  of  course,  both  infections 
may  occur  together. 

It  might  also  be  mistaken  for  malaria  during  the  febrile  attack, 

especiahy  as  there  is  splenic  enlargement,  but  the  absence  of  the 

malarial  parasite  and  the  presence  of  T.  cruzi  in  the  peripheral 
blood  will  enable  a  diagnosis  to  be  made. 

In  the  chronic  stage  it  may  be  mistaken  for  goitre,  especially 

when  the  myxcedematous  or  pseudo-myxoedematous  symptoms  are 

present,  and  the  diagnosis  will  depend  upon  the  discovery  of  the 

parasite  or  the  history. 

Prognosis. — The  prognosis  is  most  serious  in  the  acute  attacks 

and  the  acute  or  subacute  exacerbations.  The  severer  cardiac 

forms  are  also  of  grave  import. 

Treatment. — The  indications  for  treatment  are  the  same  as  those  for 

African  trypansomiasis,  associated  with  treatment  for  hypothyroideae. 

Prophylaxis. — ^The  prophylaxis  must  aim  at  the  prevention  of  the 

Lamus  biting  man. 
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CHAPTER  XXXV 

DENGUE  AND  ALLIED  FEVERS 

Pappataci  Fever — Dengue  Fever — Seven  Days'  Fever — Dengue-like  Fevers — References. 

PAPPATACI FEVER. 

Synonyms.  ̂ — Three  days'  fever,  Phlebotomus  fever,  Sandfly 
fever,  Summer  fever.  German:  Hunds-krankheit,  Sommerfieber, 

Endemischer  Magenkatarrh.  French:  Fievre  des  trois  jours,  Fievre 

de  Pick,  Fievre  de  Pym.  Italian :  Febbre  gastrica,  Febbre  estiva, 

Febbre  climatica.  Influenza  estiva.  Influenza  malarica,  Mai  deUa 

secca,  Febbre  dei  tre  giorni.  Latin:  Febricula  pro  parte,  Gastro- 
enteritis endemica,  Gastro-enteritis  climatica. 

Definition. — ^An  acute  specific  fever  of  unknown  causation,  lasting 

three  days,  and  characterized  by  nervous  symptoms,  pains  in  various 

parts  of  the  body,  and  gastro-intestinal  disturbance,  and  spread  by 

the  agency  of  Phlehdtomus  papatasii  Scop  1786. 

History.— In  1804  Pym  described  a  fever  of  three  days'  duration 
as  occurring  in  the  Mediterranean  basin,  and  this  was  confirmed 

by  Burnett  in  1816.    From  that  time  constant  references  may  be 

found  to  this  complaint  in  the  English  Army  reports  concerning 

Malta,  where  it  was  sometimes  called  '  summer  fever.'    In  1855-56 
there  were  a  considerable  number  of  cases  in  that  island,  due  to  the 

passage  of  the  troops  en  route  to  the  Crimea.    The  fever  was  also
 

described  by  Cicoh  in  1874-75  in  Pola,  by  Pick  in  1887,  by  Karlinski 

in  1889,  by  Taussig,  who  was  the  first  to  suspect  P.  papatasii,
  \n 

1005  and  in  the  same  year  by  Panec.    In  igo6  McCarrison  
differ- 

entiated it  in  Chitral,  but  James  had  previously  noted  its  existence 

in  Mian-Mir.    In  1907  it  was  noticed  that  although  undulant  fev
er 

had  almost  disappeared  from  Malta  there  were  no  less  than  340
  ad- 

missions for  '  simple  continued  fever  '  into  the  Army  hospitals,  and 

in  this  year  Gerrard  and  Marratt  drew  attention  to  this  fev
er.  In 

1009  Doerr,  Franz,  and  Taussig  published  their  clas
sical  account 

of  the  ̂ Etiology  and  symptomatology  of  the  disease,  thus  placing  
it 

upon  a  sound  basis,  and  in  the  succeeding  year  Birt  c
onfirmed  and 
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extended  these  discoveries,  and  in  the  same  year  Tiraboschi  found 

it  in  South  America,  and  Pliillips  in  Cairo.  In  1911-13  Miorcec 
and  Laplanchi  found  it  in  Crete,  Niclot  in  Oran,  Sergent  in  Biskra, 
Leger  and  Sequinaud  in  Corsica,  and  Wall  described  it  again  in 
Chitral. 

Climatology. — It  is  found  in  all  the  countries  bordering  on  the 
Mediterranean  and  Adriatic  Seas,  and  it  is  known  in  India,  Egypt, 
and  South  America.  It  is  possible  that  it  may  be  found  to  be  cos- 

mopolitan in  its  distribution. 

In  temperate  climates  it  only  occurs  in  the  summer  months,  and, 
when  studied  epidemiologically,  it  is  found  to  be  correlated  with  the 
distribution  of  Phlebotomus  papatasii.  How  the  infection  is  main- 

tained during  the  winter  months  is  not  understood,  as  the  imagines 
do  not  live  through  the  winter,  and  as  a  relapse  after  a  long  period  is 
imknown.  Doerr  believes  that  the  female  flies  transmit  the  infec- 

tion to  their  progeny,  which  in  turn  restart  the  disease  durmg  the 
succeeding  summer.  It  is,  however,  by  no  means  certain  that  the 
infective  agent  disappears  from  the  blood  when  it  ceases  to  be  infec- 

tive on  inoculation. 

^Etiology— The  causation  of  the  fever  is  quite  unknown,  but  the 
researches  of  Doerr,  fully  confirmed  by  Birt  and  others,  have  proved 
that  a  virus  exists  in  the  blood  of  patients  suffering  from  the  disease ; 
that  this  virus  is  infective  during  the  first  day,  and  up  to  the  end  of 
the  second  day  of  the  fever,  but  not  later ;  that  it  is  filterable  through 
a  Pasteur-Chamberland  candle  F ;  that  Phlebotomus  -pa-patasii Scop  1786  IS  the  carrier  of  the  disease,  but  does  not  become  infective 
at  once  after  feeding,  but,  on  the  contrary,  is  not  infective  under  a 
week,  after  which  it  can  convey  the  infection.  This  proves  that  the 
organism  undergoes  development  in  the  fly.  How  long  the  fly 
remains  infective  is  not  known  with  certainty,  as  it  usually  dies 
after  ten  days'  captivity,  but  it  is  probable  that  the  disease  is  trans- missible to  young  broods  of  flies.  The  incubation  period  of  the experimental  cases  varied  from  three  days  sixteen  hours  to  seven 
days,  and  a  few  of  these  cases  showed  only  the  gastro-intestinal 
symptoms,  without  any  sign  of  fever.  Animals  have  so  far  not 
been  infected  with  fever  except  one  small  monkey  by  Tedeschi  and Napohtani. 

Pathology.— Antibodies  appear  to  be  generated  during  an  attack 
as  Doerr  has  shown  that  the  serum  from  convalescents  may  neutral- 

ize infective  serum;  moreover  this  action  may  be  demonstrated 
clurmg  a  period  varying  from  one  week  to  two  years  after  an  attack 
An  attack  of  fever  confers  a  relative  immunity,  as  relapses  are  seen' but  remfections  are  believed  never  to  occur,  and  the  natives  of  an 
endemic  region  are  believed  to  be  immune,  possibly  because  there has  been  a  previous  attack  during  childhood: 

Morbid  Anatomy.— In  the  few  post-mortems  which  have  been 
performed  the  signs  exhibited  have  been  those  of  the  complication from  which  the  patient  died,  as  the  disease  per  se  is  not  f alaL 

6,1 
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Symptomatology. — The  incubation  varies  from  three  to  seven 
days.  Prodromal  symptoms  in  the  form  of  malaise,  vague  pains, 
discomfort,  and  weariness,  are  generally  present  in  India,  but  rare 
in  Europe  and  Africa. 

The  onset  is  sudden,  with  a  slight  rigor  or  a  feehng  of  chilliness 

and  severe  frontal  headache,  lumbar  and  body  pains.  The  conjunc- 
tivas are  injected  and  the  cheeks  slightly  flushed.  The  skin  is  hot 

and  dry,  and  the  temperature  rapidly  rises,  reaching  104°  F.,  or  rarely 
105°  F.,  in  twenty-four  hours.  The  pulse  may  reach  100  to  116,  but  is 
often  unduly  slow.  The  patient  is  very  irritable,  and  intolerant  to 
sounds.  Movements  of  the  eyes  are  painful,  the  conjunctivae  are 

injected,  and  often  show  a  red  band  running  from  the  cornea  across 

the  sclera.  Sleep  is  impossible  at  times,  but  at  other  times  the  patient 

may  be  very  drowsy.  The  tongue  is  coated  on  the  dorsum  with  a 

white  or  brown  fur,  and  the  edges  may  be  red.  The  appetite  is  lost 

and  the  sense  of  taste  destroyed,  but  vomiting  is  uncommon,  though 

there  is  pain  in  the  epigastrium  and  sometimes  diarrhoea.  The 

mouth  and  throat  are  congested  and  irritable,  and  the  gums  may 

show  a  tendency  to  bleed,  and  there  may  be  a  Httle  bronchitis.  The 

cough  is  generally  dry,  with  thick,  tenacious,  muco-purulent  expec- 
toration. The  tonsils  may  be  enlarged  and  the  uvula  congested, 

but  this  is  not  constant.  The  hver  and  spleen  are  normal.  Vertigo 

and  faintness  may  be  present,  and  pains  in  the  joints,  especially  in 

the  elbow  and  knee,  as  well  as  in  the  bones  and  muscles;  and  burning 

sensations  in  the  palms  and  soles.  Cramps  are  not  uncommon.  Ex- 
citation is  frequent,  and  dehrium  occasionally  seen. 

The  blood  shows  a  marked  leucopenia— 4,000  to  5,000  leucocytes 

per  c.c. — and  the  differential  count  is  as  follows  :— 

Polymorphonuclears  . .  . .  •  •  . .    61  7 

Lymphocytes  . .  •  ■  •  •  •  •  . .    21  -3 
Mononuclears..  ••  ••  ••  ..  i4'o 
Eosinophiles  . .  •  -  •  •  •  •  ••27 

The  blood-pressure  is  normal  during  the  attack,  but  somewhat 

diminished  during  convalescence. 

The  urine  is  diminished  in  quantity,  but  is  of  normal  colour, 

specific  gravity,  and  acid  reaction,  and  does  not  contam  al
bumm, 

except  rarely,  and  then  only  a  trace.  Ehrhch's  diaz
o-reaction  is 

negative. 

The  skin  is  usually  dry  throughout,  but  profuse  sweatmg  may 

occur,  and  erythemata  of  a  morbilliform  or  a  multiform  
character 

may  be  seen,  as  well  as  a  few  roseolae. 

•  In  thirty-six  to  forty-eight  hours  the  temperature  falls  slowly  to
 

normal,  but  may  show  a  terminal  rise.  This  faU  
is  often  accom- 

panied with  epistaxis,  more  rarely  with  sweatmg,  vomitmg,  
or  diar- 

rhoea. When  the  temperature  falls  the  symptoms  abate,  but  
much 

weakness  is  felt,  the  convalescence  being  prolonged. 

Diagnosis.— The  principal  points  about  the 
 diagnosis  are  the 

sudden  onset  and  the  slowness  of  the  pulse  as  co
mpared  with  the 

temperature,  and  the  short  duration.   There
  is  no  certain  sign  foi 
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diagnosis  except  human  inoculation,  and  as  the  incubation  is  so 
long  the  fever  will  have  declared  its  character  before  the  inoculated 

person  develops  the  attack.  Cuti-  and  ophthalmo-reactions  have 
failed  to  be  demonstrated.  The  differential  diagnosis  from  malaria 
can  be  established  by  failing  to  find  the  parasite  in  the  blood,  and 
by  the  absence  of  enlargement  of  the  spleen  ;  from  typhoid  fever  by 
the  sudden  onset ;  from  influenza  by  the  alDsence  of  the  catarrhal 

symptoms,  the  slowness  of  the  pulse,  and  the  leucopenia,  but  both 
diseases  may  exist  together ;  from  sunstroke  by  the  absence  of  the 
severe  symptoms,  nervous  symptoms,  and  the  lower  temperature  ; 
from  dengue  fever  it  can  only  be  distinguished  by  the  fever  ending 
the  third  day. 

Varieties. — ^An  afebrile  variety,  with  only  headache  and  body 
pains,  is  described,  as  well  as  an  abortive  form  lasting  two  days. 
Relapses  may  also  occur. 

Complications, — The  complications  are  bronchitis  and  phlebitis. 
Sequelae. — Pains  in  the  bones,  neuritis,  and  a  peculiar  loss  of 

memory  may  be  sequelae. 

Prognosis. — This  is  good,  as  no  one  has  been  known  to  die  of  the 
uncomplicated  complaint. 

Treatment. — The  treatment  is  purely  symptomatic,  and  consists 
in  sending  the  patient  to  bed,  in  administering  a  saline  purga- 

tive, and  following  this  by  aspirin  in  5  to  15  grain  doses  given  three 
times  a  day.  This  treatment  is  said  not  merely  to  reheve  the  pains, 
but  to  render  the  attack  milder.  Pyramidon  also  promptly  reheves 
the  pains,  while  it  has  been  recommended  that  the  phlebotomus  bite 
should  be  painted  with  tincture  of  iodine. 

Franz  and  Kolar  recommend  the  subcutaneous  or  intravenous  injections of  colloidal  silver,  but  this  hardly  appears  necessary  in  such  a  mild  fever. Atoxyl  has  been  found  to  be  useless,  and  quinine  to  be  harmful. 

During  convalescence  a  change  of  air  and  an  iron  tonic  may  be recommended. 

Prophylaxis. — The  only  obvious  means  of  prophylaxis  consists  in 
isolating  the  sick  and  protecting  them  against  the  phlebotomus  by 
means  of  mosquito  curtains  of  a  sufhciently  fine  mesh.  It  must  be 
remembered  that  the  httle  fly  only  bites  in  darkness,  and  only  in houses. 

As  regards  ordinary  prophylaxis,  a  fine  mosquito  curtain,  together 
with  the  use  of  camphor,  is  to  be  tried.  Fumigation  by  burning pyrethrum  may  also  be  tried. 

DENGUE. 

Synonyms.— Febris  Endemica  cum  Roseola,  Exanthesis  Athrosia 
Knokkelkoorts,  Arthrodynie,  Fidvre  Rouge,  and  probably  the seven  days  fever. 

There  are  upwards  of  one  hundred  known  synonyms  for  this  fever, 
many  of  which  refer  to  it  as  a  form  of  rheumatism,  or  give  it  fanciful 
terms,  such  as    breakbone  '  or  '  breakheart,'  '  broken  wing  '  or 
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'  giraffe  fever.'    It  is  sometimes  called  '  three  days'  fever,'  a  term 
by  which  Pappataci  fever  is  also  known. 

The  word  '  dengue  '  is  said  by  Vambery  to  be  of  Arabic  origin, 
and  to  mean  weakness,  but  it  might  equally  be  of  East  African, 

Indian,  or  Spanish  origin. 

Definition. — Dengue  is  an  acute  specific  non-contagious  fever  of 

unknown  causation,  characterized  by  two  febrile  paroxysms, 

separated  by  an  intermission  or  remission,  without  jaundice,  albu
- 

minuria, or  haemorrhages,  and  with  a  marked  leucopenia,and  a  pulse 

which  varies  directly  with  the  temperature.  It  is  spread  by  the 

agency  of  Culex  fatigans  Wiedemann. 

History.— It  appears  to  have  been  first  recognized  at  Batavia, 
 in 

Java  in  the  year  1779,  by  Bylon,  though  it  may  have  
been  noted 

by  Pazzio  previous  to  this  in  1764-6S  in  an  epidemic  m 
 Seville. 

It  was  soon  discovered  in  other  places,  being  found  from  1779  to 

1780  in  Egypt,  Arabia,  Persia,  and  North  America,  and  m  1
784  in 

Spain  to  which  it  appears  to  have  come  from  the  West  Ind
ies,  and 

in  1818  in  Peru.    In  1824-28  it  occurred  all  over  the  tropical 
 and 

subtropical  zones,  and  in  1830-70  it  formed  a  series  of  lar
ge  and 

small  epidemics  in  the  same  regions.    From  1871-73  the
re  was 

an  epidemic  imphcating  East  Africa,  Egypt,  Arabia,  Ind
ia,  Burma, 

Indo-China,  and  China,  and  spreading  later  to  America  
and  North 

and  West  Africa— i.e.,  practically  to  all  the  tropical  re
gions,  in 

1876-88  it  was  epidemic  in  Hong  Kong,  Egypt,  Syria,  and 
 tne 

Mediterranean,  and  in  the  Fiji  Islands  in  1885,  to  w
hich  it  was 

conveyed  by  a  European  suffering  from  the  complai
nt,    in  1889 

it  was  especially  prevalent  in  Asia  Minor,  Tu
rkey   and  Greece. 

From  1890  to  1895  there  were  outbreaks  in  Seneg
ambia  and  Hong 

Kong  and  in  1894  it  was  introduced  into  Nort
h  Queensland.  I^rom 

i8q^-q6  there  were  epidemics  in  Bombay  and 
 m  Charleston,  in 

i8Q7-q8  it  was  epidemic  in  Georgia,  Florida,  and  T
exas,    in  1901 

it  occurred  in  Penang  and  Asia  Minor  ;  in  1902  m 
 Hong  Kong 

Singapore,  Madras,  Rangoon,  and  Upper  B
urma     I"  1906  it 

occurred  in  Saigong  on  a  French  warship,  and 
 recently  it  has  been 

prevalent  in  S^^  West  Austraha,  and  C
eylon.    Manson  says 

that  an  epidemic  or  pandemic  takes  place  about  
once  m  twenty  years^ 

The  discovery  of  the  disease,  therefore,  
appears  to  have  been 

first  made  by  Pazzio  and  Bylon,  and  the
  first  full  climcal  descnption 

eiven  bv  Dickson  in  1828. 
 , 

^  The  first  attempt  to  find  a  causation  for  
the  disease  was  by 

McLaughhn  in  1886,  who  found  microc
occi  m  the  blood  but  this 

was  Soved  by  K  ein,  Wright,  Croo
kshank,  and  Macfadyen.  In 

Too.  GmharS  stated  that  he  hid  observe
d  small  hyahne,  unstamable 

o'd  or  dotrm  the  red  blood-corpuscles  which  1^ 
Tirnto7oal  Darasites  of  the  nature  of  

Plasmodia.  Ihis  discovery 

Tas  W  refuted  by  Carpenter  and
  Sutton,  Guiteras,  Agramonte, 

Kiewiet  de  T onge  and  Hahn,  Still  and
  Ashburn.  and  Craig.  Graham 

fTclTmrnns  Wiedemann  on 
 patients  suffering  from  dengue 

and  cTa  med  to  have  found  his  parasi
tes  in  these  mosquitoes  up  to 
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fi,«  fifHi  cUv  after  feeding.  He  did  not  find  a
ny  ookinetes  or 

oocysts  b^^^^^^^^^^^  spores  in  tlae  cells  of  the  s
aUvary 

dands  of  the  mosquitoes  from  forty-e
ight  hours  to  one  month 

a  to  they  had  fed  on  infected  blood.  F
urther,  he  states  that  he 

caused  a  typical  attack  of  dengue  by  in
jecting  subcutaneously  a 

solution  in  normal  saline,  of  the  salivary  gl
ands  of  a  mosquito, 

which  had  bitten  a  dengue  fever  patient  t
wenty-four  hours  Pre- 

viously He  only  performed  one  experiment,  becau
se  the  illness 

caused  was  very  severe,  but  he  succeeded, 
 after  an  incubation  of 

four  to  six  days,  in  infecting  healthy  people  b
y  the  bites  of  mor- 

quitoes  (Culex  fatigans)  fed  on  dengue-fever
  patients. 

Though  Ashburn  and  Craig  (in  1907)  have  not  s
upported  Graham 

bv  finding  the  parasite,  they  have  supported  h
im,  as  will  be  pre- 

sently described,  by  proving  that  a  typical  attack  of  de
ngue  can  be 

produced  by  the  intravenous  inoculation  of  fil
tered  and  unhltered 

blood  from  an  infected  patient,  and  that  the  disease 
 can  be,  and 

usually  is,  transmitted  by  the  bite  of  Culex  fahgans
  Wiedemann. 

Climatology— The  history  of  the  disease  indicates  ro
ughly  its 

geography,  which  lies  mostly  in  the  tropics,  but  c
an  extend  to 

the  subtropical  zones.  Cases  have  been  reported  from 
 Southern 

Europe.  Its  usual  boundaries  are  33°  47'  N.  and  23°  33'  S
.,  but 

during  warm  weather  it  may  spread  to  36°  10'  N.,  and  e
ven  to 

42°  N.  and  28°  S.  in  exceptional  cases.  It  is,  therefore,  a.  disease  of 

tropical  chmates,  and  of  warm  weather  in  other  chmates
.  It 

appears  to  be  favoured  by  low-lying  lands  near  the  sea,  well  supphed
 

with  water,  and  not  to  be  found  at  high  altitudes  ;  but  there  are 

exceptions  to  this. 

When  the  distribution  of  dengue  is  compared  with  that  known 

for  Culex  fatigans,  it  will  be  seen  that  the  two  coincide  most  re- 

markably. In  fact,  at  the  present  time  it  appears  as  though  the  geo- 

graphical distribution  depends  upon  the  distribution  of  that  insect, 

together  with  the  importation  or  presence  of  infected  persons. 

iEtiology— We  are  indebted  to  Graham  and  Ashburn  and  Craig 

for  our  knowledge  of  the  aetiology  of  this  disease. 

There  appears  to  be  no  doubt  that  dengue  fever  is  caused  by  some 

unknown  living  organism  which  requires  over  two  days  to  increase 

so  as  to  produce  the  symptoms  of  the  disease  when  inoculated  into 
human  beings. 

Both  Graham  and  Ardate  have  observed  small  bodies  in  the  red  blood- 
corpuscles,  which  are  described  as  small,  usually  round,  but  sometimes 

'elongated,  bodies  about  one-fifth  to  one-third  of  the  size  of  a  red  corpuscle. 
They  divide  up  into  minute  granules,. which  become  extia-corpuscular  and 
complete  a  cycle  of  schizogony. 

This  organism  exists  in  the  blood,  as  can  be  shown  by  the  intra- 
venous injection  of  20  c.c.  of  dengue-fever  blood  producing  typical 

attacks  of  the  disease,  the  incubation  usually  being  two  to  three 

days  ;  but  it  is  so  small  that  it  will  pass  through  the  pores  of  a  filter 

which  will  retain  Micrococcus  meliiensis,  which  is  only  0-4  /j,  in 
diameter,  as  is  demonstrated  by  the  production  of  the  disease  by 
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intravenous  injections  of  filtered  dengue-fever  blood,  the  incubation being  two  to  three  days,  as  before. 

The  organism  can  be  transmitted  by  the  bites  of  Culex  faligans 
which  appears  to  be  the  principal  agent  in  the  spread  of  the  disease 
the  incubation  period  being  about  three  days  sixteen  hours.  Further' there  is  a  natural  immunity  against  the  disease  in  some  people,  and 
also  some  degree  of  acquired  immunity  of  unknown  duration  obtained 
by  an  attack. 

The  points  in  the  aetiology  which  require  further  research  are  the 
nature  of  the  organism  and  its  chemical  products  ;  the  changes,  if 
any,  which  the  parasite  undergoes  in  the  mosquito  ;  the  length  of 
time  during  which  the  mosquito  can  carry  the  infection ;  whether  any 
mosquito  other  than  Culex fatigans  can  spread  the  disease— especially 
as  Legendre  believes  that  some  species  of  Stegomyia  spreads  the 
disease  at  Hanoi ;  and  how  long  the  acquired  immunity  lasts  in  man. 
In  conclusion,  it  may  be  said  that  there  is  no  evidence  of  infection 
other  than  by  the  bite  of  the  mosquito. 

Pathology— There  is  but  little  that  can  be  written  on  this  subject, 
as  the  cause  of  the  disease  is  unknown,  and  therefore,  of  course,  its 
action  cannot  be  explained. 

Morbid  Anatomy.— This  appears  restricted  to  the  description  of 
the  complication  f which  killed  the  person — viz.,  peritonitis  or 
pleuritis. 

Symptomatology. — The  incubation  period,  judging  from  experi- 
mental infection  by  mosquito-bites,  varies  from  three  to  six  days. 

Prodromata  are  usually  absent,  but  general  malaise  may  be  felt 
during  a  period  not  exceeding  three  days  before  the  onset. 
The  attack  is  usually  sudden,  and  introduced  by  severe  pain  in 

some  part  of  the  body,  or  merely  by  the  sensation  of  extreme 
fatigue,  or  by  chilliness  and  shivering,  or  by  deep  flushing  of  the 
face.  In  children  convulsions  or  delirium  may  usher  in  the  illness. 
In  any  case  the  temperature  rapidly  rises,  the  pulse  quickens,  and 
the  skin  and  mucosae  become  markedly  congested,  especially  about 
the  face,  mouth,  and  throat.  The  conjunctivae  are  injected,  the 
eyes  watery,  and  sometimes  vomiting  and  purging  are  also  present. 
The  disease  now  progresses  for  one,  two,  or  three  days,  after  which 
there  is,  as  a  rule,  a  remission  or  an  intermission. 

During  this  period  the  temperature  rises  to  103°  to  106°  F.,  and 
the  pulse  increases  proportionately  with  the  temperature  to  90  to 
140  per  minute.  Severe  pains  in  the  head,  and  especially  in  the, 
eyeballs,  are  experienced,  and,  in  addition,  pains  in  different  parts 
of  the  body,  especially  in  the  lumbar  region  and  the  legs.  Often  the 
joints  are  painful,  usually  without  any  sign  of  redness  or  swelling. 

This  pain  in  the  joints  appears  really  to  be  due  to  the  muscles  in 
the  neighbourhood,  as  the  joint  can  often  be  passively  moved  without 

pain,  while  active  movement  induces  almost  agony.  There  are, 
however,  rare  cases  in  which  the  joints  are  affected,  as  is  sho^vn  hy 

redness  and  swelling.  As  regards  the  alimentary  canal,  the  tongue 

is  moist,  but  becomes  covered  with  a  white-creamy  fur.    There  is 
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no  appetite,  nausea  and  vomiting  
are  not  uncommon,  and  con- 

sLltL  or  diarrhcea  may  be  present. 
 Ihe  lymphatic  glands  are 

not  enlarged.  The  circulatory  system  i
s  not  affected,  except  that 

fainting  occurs  at  times,  while  a  sensation 
 o  precordial  ̂ ^^com  ort 

or  of  suffocation  may  be  complained  o
f.  Insomnia  and  delinum 

are  not  infrequent,  but  meningitis  and  ne
uritis  must  be  uncommon 

ff  they  occur  at  all,  though  hyperesthes
ia  of  the  skm  may  be 

observed  -The  skin  shows  the  congestion  alre
ady  mentioned,  which 

is  not  always  present,  being  at  times  repl
aced  by  the  opposite 

extreme  of  pallor.  Jaundice,  if  it  occurs, 
 is  rare.  Haemorrhages 

are  rare,  and  will  be  mentioned  as  a  compli
cation  The  changes 

in  the  blood  have  been  carefully  worked  out  by  As
hburn  and  Craig. 

The  erythrocytes  are  usually  normal  in  appe
arance  and  number, 

but  a  few  poikilocytes  may  be  seen,  while  the  he
jiioglobm  and  colour- 

index  are  also  normal.  Leucopenia  is  so  consta
nt  as  to  be  of 

diagnostic  importance,  varying  from  4,860  to  1,
200,  the  average 

being  3  800  per  cubic  miUimetre.  The  leucocy
tes  are  normal  in 

appearance,  but  there  is  a  marked  increase  of  the  small 
 lymphocytes 

and  a  decrease  in  the  polymorphonuclear  leucocyte
s.  The  urine 

appears  to  be  usually  quite  normal,  except  that  it  is 
 high-colovired, 

but  may  contain  a  minute  trace  of  albumin,  and  in  sev
ere  cases 

Guiteras  says  the  diazo-reaction  can  be  obtained
. 

On  the  third  day  the  temperature  usually  falls  but  rarely  reache
s 

to  normal.  This  fall  may  be  accompanied  by  the  usual  signs  of  a 

crisis— namely,  profuse  perspiration,  the  passage  of  much  ur
ine, 

violent  diarrhoea,  and  bleeding  from  the  nose— but  in  many  cases 

these  signs  may  be  absent.  The  patient  now  feels  better,  except  for
 

slight  pains,  and  a  genuine  intermission  in  the  disease  is  estabh
shed. 

In  other  cases,  however,  this  intermission  may  be  entirely  wanting, 

and  the  temperature  may  only  remit,  remaining  at  100°  to  102° 
 F. 

The  intermission  or — generally — remission  lasts  until  the  fifth  day 

of  the  illness,  when  the  temperature  rises  to  some  point  usually 

below  103°  F.',  and  at  the  same  time  a  rash  appears  on  the  palms and  backs  of  the  hands,  and  rapidly  spreads  to  the  arms,  the  trunk, 

and  the  legs.  This  rash  may  be  of  two  types — a  measly  eruption 

of  small,  circular,  dark  red  papules,  which  almost  entirely  disappear 

on  pressure,  or  a  scarlatiniform  eruption  of  close-set  bright  red 

points,  which  may  coalesce  and  form  large  red  patches.  Eruptions 

intermediate  in  appearance  between  these  two  types  may,  however, 

be  present,  and  occasionally  only  an  abortive  or  no  eruption  at  all 
occurs. 

This  rise  of  temperature  may  last  from  a  few  hours  to  a  day,  and 

generally  dechnes  by  crisis,  with  or  without  perspiration,  on  the 

sixth  day.  The  skin  eruption  usually  lasts  from  two  to  eight  days, 
after  which  occasionally  there  is  a  desquamation,  which  may 
continue  for  two  to  three  weeks. 

The  typical  disease  shows  a  first  attack,  a  remission  or  inter- 
mission, and  a  second  attack,  though  the  two  attacks  may  become 

merged  together.   The  typical  rash  may  be  absent,  and  sometimes 
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the  disease  is  so  mild  that  it  ends  on  the  third  day  with  the  first crisis. 

Convalescence  may  be  quick  and  permanent,  but,  on  the  other 
hand,  it  may  be  protracted  and  comphcated  with  sequete. 

Varieties. — It  is  now  generally  agreed  that  seven  days'  fever  is 
merely  a  variety  of  dengue  fever,  and  therefore  for  comparison  wl- 
attach  a  description  of  it  to  this  chapter. 

Megaw  distinguishes  the  following  varieties  : — 
1.  The  Evanescent  Type,  with  only  a  short  slight  attack  of  fever, 

and  corresponds  with  one  variety  of  the  old  febricula,  and  cannot 
be  recognized  except  during  an  epidemic  of  dengue  fever. 

2.  The  Interrupted  Fever  Type. — This  is  the  three  days'  fever, 
followed  after  one  or  two  days  of  apyrexia,  with  another  attack,  and 
is  typical  dengue  fever.  True  intermission  is,  however,  rare,  a  fever 

of  the  saddle-back  type  being  much  commoner. 

3.  The  Saddle-Back  Type. — This  is  the  so-called  seven  days' fever. 

4.  The  Continued  Fever  Type. — This  is  rare,  and  is  characterized 
by  a  lack  of  the  usual  remission  or  intermission  of  the  fever. 

Complications. — The  rarity  of  the  symptom  of  haemorrhage  may 
perhaps  justify  its  mention  as  a  complication.  It  takes  place  from 
the  mucosae,  as  already  mentioned,  of  the  nose,  stomach,  intestines, 

and  uterus.  Hyperpyrexia  may  occur  as  a  complication,  but  is 

rare,  and  pleurisy,  pericarditis,  orchitis,  endocarditis,  and  menin- 
gitis sometimes  complicate  the  disease  and  alter  its  char a,ct eristics. 

We  have  seen  enteric  develop  in  three  typical  cases  of  dengue,  and 
appendicitis  in  two  cases. 

Sequelae. — ^The  most  important  sequelae  are  the  pains  in  the  joints 
and  muscles,  which  worry  patients  considerably.  Relapses  are 
said  to  take  place,  but  Ashburn  and  Craig  doubt  whether  any  occur 
a  short  time  after  an  attack,  as  the  persons  who  were  supposed 
to  relapse,  in  their  experience,  really  suffered  from  malarial  fever ; 

for,  as  a  matter  of  fact,  there  is  an  acquired  immunit}^  for  some  little 
time  after  an  attack  which  prevents  such  relapses. 

Diagnosis. — This  is  based  on  the  sudden  onset  with  extremely 
severe  muscular  pain,  the  remission  or  intermission  in  the  course 
of  the  fever  on  the  third  or  fourth  day,  the  rash  generally  appearing 

on  the  fifth  or  sixth  day.  The  diseases  rnost  hkely  to  be  mistaken 
for  dengue  are  yellow  fever,  malaria,  influenza,  scarlet  fever,  measles, 
rheumatic  fever,  smaUpox,  and  tonsillitis. 

Yellow  fever  is  recognized  by  its  slower  pulse,  jaundice,  and 
ha^matemesis  ;  malaria  by  its  blood  parasites  ;  influenza  by  the 

absence,  as  a  rule,  of  any  eruptions  and  the  presence  of  catarrhal 

symptoms  ;  scarlet  fever  by  the  presence  of  the  sore  throat  with 

enlarged  cervical  glands  ;  measles  by  the  catarrhal  symptoms  and 
the  absence  of  the  severe  pains  ;  rheumatic  fever  by  the  swelling 

of  the  joints  ;  smallpox  may  be  with  difficulty  recognized  until  the 

eruption  comes  out  ;  and  tonsillitis  may  be  recognized  by  examining 

the  throat.    In  the  tropics,  where  enteric  is  frequently  atypical  and 
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Often  begins  suddenly,  there  may  be  difficu
lty  during  the  first  few 

days  in  distinguishing  the  two  diseases. 
 The  very  severe  pains 

are,  however,  rare  in  enteric,  and  the  course
  of  the  fever  will  clear 

the  diagnosis.  .  ,  ,  , 

Prognosis.— This  is  quite  good,  as  the  mortahty  
is  usually  ml,  but 

in  Australia  it  caused  i  death  in  i,ooo  cases,  princi
pally  in  those 

under  five  and  over  sixty  years"  of  age. 
Treatment.— No  rational  treatment  can  be  given,  as  we

  do  not 

know  what  the  nature  of  the  cause  will  prove  to  be.  bym
ptoms 

must  however,  be  reheved.  The  fever  and  headache  m
ay  be  com- 

bated with  cool  sponging  and  cool  applications  the  pams  by 

hypodermic  injections  of  morphia  or  doses  of  Dover  s  p
owder  ;  this 

will  also  reheve  the  nerVous  symptoms,  which  otherwise  will
  require 

bromides.  Antipyrin,  phenacetin,  and  aspirin,  may  be 
 admmisterecl 

with  care,  and  the  bowels  should  be  opened  by  calomel.  Ihe
  diet 

must  be  low,  and  stimulants  should  not  be  given. 

Prophylaxis.— Protection  against  mosquitoes,  as  describ
ed  under 

Malaria,  excluding,  of  course,  quinine  prophylaxis,  is  the  corr
ect 

method  of  preventing  the  disease. 

SEVEN  DAYS'  FEVER. 

Remarks.— In  our. opinion  the  seven  days'  fever  is  dengue  or  a  variety  of 

it.  Having  had  the  opportunity  of  seeing  dengue  in  the  Philippine  Islands 
and  other  countries  where  the  disease  is  common,  we  find  that  the  condition 

called  seven  days'  fever  in  India  and  Ceylon  is  clinically  identical  with  it. 

History.— This  disease  was  described  by  Rogers  in  1905-08  as  a  sporadic 

fever  of  Indian  seaport  towns.  It  is  probably  identical  with  Crombie's  simple 
continued  fever,  and,  according  to  several  observers,  including  ourselves,  is 
a  form  of  dengue. 

Climatology.— Sc  far,  in  India  and  Ceylon  it  has  been  found  m  towns  m 

low-lying  districts  near  the  sea,  and  is  believed  not  to  spread  inland.  In 
Calcutta  it  occurs  from  May  to  September,  and  is  very  common  m  Colombo 
during  the  same  months. 

iEtiology. — Rogers  found  a  motile  bacillus  related  to  the  coli  bacillus  m  the 

blood,  which  he  thinks  may  possibly  be  the  cause  of  the  disease.  It  resembles 

the  Bacillus  coli  communis  in  size  and  shape,  and  possesses  fiagella  ;  is  de- 
colourized by  Gram  ;  produces  a  diffuse  haziness  in  broth  ;  slowly  liquefies 

gelatine ;  grows  on  agar  like  B.  coli  ;  does  not  produce  gas  in  glucose  agar  ;  nor 
gas,  nor  acid,  in  dextrose,  laevulose,  and  maltose  broths  ;  nor  does  it  ferment 

aiabinose,  galactose,  saccharose,  lactose,  inulin,  salicin,  erythrite,  mannite, 
01  dulcite.  It  is  agglutinated  in  i  in  20  and  i  in  40  dilutions  of  the  serum 

of  seven-days' -fever  patients.  These  observations'>ave  not  been  confirmed. 
Cla^'ton  suggests  that  the  disease  is  carried  by  mosquitoes.  The  fever  is 
commonly  found  among  Europeans,  and  especially  among  people  having  to 
do  with  shipping,  and  also  in  new-comers. 

Pathology.— The  morbid  anatomy  is  unknown,  as  the  mortality  is  nil. 
Symptomatology.— The  incubation  period  is  unknown,  and  no  prodromal 

symptoms  have  been  recorded.    The  invasion  is  sudden,  with  a  rapid  rise  of 
temperature  to  102°  or  105°  F.,  but  the  pulse  is  not  as  quick  as  it  should  be, 
compared  with  the  temperature. 

The  face  is  flushed,  and  the  palpebral  conjunctivje  injected,  and  some  rose- 
coloured  spots  mav  appear  on  the  skin.  Pain  is  felt  in  the  back  and,  less 

commonly,  in  the  "limbs.  Aftei  the  initial  rise  there  is  usually  a  gradual marked  remission  of  the  temperature  for  two  to  three  days,  when  the  fever 
again  rises,  producing  the  typical  saddle-back  remission.    After  the  second 
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rise  the  temperature  gradually  or  quickly  falls  to  normal,  and  the  disease  ends 
about  the  seventh  to  eighth  day.    There  is  generally  frontal  headache,  and  the 
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Fig.  453. — Temperature  Chart  of  a  Case  of  Seven  Days'  Fever. 
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tongue  is  furred  on  the  dorsum ,  while  the  edges  are  red.  Nausea  and  vomitmg 

are  not  common;  the  bowels  are  usually  normal,  though  constipation  or 

diarrhoea  may  occur.   The  abdomen  is  often  distended,  and  may  be  painfu
l. 
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The  liver  is  usually  normal,  but  may  in  a  few  cases  be  slightly  enlarged,  and 

the  spleen  is  at  times  enlarged.  The  respiratory  and  circulatory  organs  are
 

normal,  except  that  the  pulse  is  often  slow  as  compared  with  the  temperatur
e. 

The  blood  shows  a  slight  reduction  of  the  erythrocytes  and  a  marked  leuco- 

penia— 2,000  to  4,000  per  c.c.  The  polymorphonuclear  leucocytes  are  re- 
duced, and  the  lymphocytes  and  mononuclears  are  increased.  Nothing 

abnormal  is  found  in  the  urine,  except  the  usual  appearance  of  febrile  urine. 

Rashes  are  frequent.  The  most  common  is  a  mottling  or  a  diffuse  erythema 
of  the  extensor  surfaces  of  the  forearms  on  the  fourth  to  sixth  day,  which 
may  fade  before  the  temperature  falls. 

There  are  no  complications  or  sequela;,  and  the  prognosis  is  excellent,  as 

the  mortality  is  nil.  Mild  recurrences  in  following  years  may  be  met  with 

but  relapses  in  the  same  year,  though  rare,  do  occur,  as  we  have  met  with  such a  case.    Convalescence  is  rapid. 

Diagnosis.— It  can  be  distinguished  from  malaria  by  the  absence  of  para- 
sites, and  the  slow  pulse  with  high  fever  ;  from  influenza  by  the  absence  of 

respiratory  symptoms. 
Treatment. — This  is  purely  s3nnptomatic. 

DENGUE-LIKE  FEVERS, 

Synonym. — Climatic  fevers. 
Under  this  heading  come  the  fever  of  the  Antilles,  the  fever  of  the  Red  Sea, 

the  six  days'  fever  of  Asia,  the  fever  of  Massowah,  the  six  days'  fever  of 
the  canal  zone  in  Panama,  and  the  pseudo-dengue  fever  of  Cochin-China, 
which  are  all  closely  allied  to  dengue  fever,  lasting  about  seven  days,  and 
being  associated  with  pains  in  different  parts  of  the  body,  and  having,  in  brief, 

the  symptoms  described  above  for  seven  days'  fever  or  for  dengue  fever. 
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CHAPTER  XXXVI 

YELLOW  FEVER 

Synonyms — History — Climatology — etiology — Pathology — Symptomatology 
— Diagnosis — Prognosis — Treatment — Prophylaxis — References. 

Synonyms. — Bilious  Remittent  fever,  Acclimatizing  fever,  Inflam- 
matory fever,  Febris  Flava,  Pestis  Americana,  Typhus  Icteroides. 

French  :  Fievre  Jaune.  German  :  Gelbfieber.  Italian  :  Febbre  Gialla, 
Fiebre  Amarilla.  In  addition  there  are  a  large  number  of  local 

names  such  as  Bulam  Fever  (Grenada)  ;  Kendal's  disease  (Barba- 
does)  ;  Pest  of  Havana  (Cuba)  ;  Maladie  de  Siam  (Martinique)  ; 
Febre  remittente  bilioso  dos  bezos  quentes  (Brazil)  ;  Febre  amarelle 

dos  acclimatados  (Brazil)  ;  Magdalena  fever  (Columbia). 

Definition. — -An  acute  specific  non-contagious  fever  of  unknown 

causation,  characterized  usually  by  two  paroxysms  of  fever,  separ- 

ated by  a  remission  or  intermission,  and  accompanied  with  albumin- 

uria, jaundice,  and  hsemorrhages,  with  usually  a  normal  number 

of  leucocytes  and  polymorphonuclear  leucocytes.  It  is  spread  by 

the  agency  of  Stegomyia  calopus  Meigen  1818  (s5nionym,  S.fasciaia 
Fabricius  1805  non  O.  F.  Miiller  1764). 

History. — Yellow  fever  is  beheved  to  have  originally  been  a 

disease  of  the  Antilles,  and  to  have  attacked  the  troops  of  Christopher 

Columbus  in  1495  in  the  Isle  of  Spain  (St.  Domingo),  from  which  it 

was  carried  by  the  Spaniards  to  the  mainland  of  America.  The 

endemic  home  of  the  disease  at  the  present  time  is  the  east  coast 

of  Mexico,  where  it  was  reported  in  1509  at  Vera  Cruz,  and  Central 

America  from  Cape  Tampies  to  Cape  Gracias  a  Dios,  and  the  Greater 

and  Lesser  Antilles.  From  this  area  it  can  spread  by  ships  to  various 

parts  of  the  world,  where  it  may  become  epidemic. 

The  first  clearly  written  description  of  yellow  fever  is  that  by 

P.  du  Tertre,  in  Guadeloupe,  in  1635,  but  it  soon  became  well 

known  from  the  epidemic  in  Cuba  in  1648-49  ;  Jamaica,  1655  ; 

San  Domingo,  1656  ;  Martinique,  1688  ;  and  Vera  Cruz,  1690.  
In 

i6g8  it  was  recognized  that  the  disease  was  being  earned  from  pl
ace 

to  place  by  ships,  and  a  quarantine  ordinance  was  
brought  mto 

force,  which  lasted  from  1709  till  1790,  when  the  extensive
  wars 

of  the  period  caused  it  to  be  ineffective,  with  the  result  that
  between 

1791  and  1815  most  extensive  epidemics  took  place,  
and  gave 

1004 
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•luiDle  ODDortunity  for  the  study  of  the  
disease.  In  1794  Drysdale, 

o  Baldmo?e  in  1797  and  1805  Rush
,  in  Philadelphia,  and  in  i8o3 

VaushrTn  Wilmi^^^^^^^^  drew  atte
ntion  to  the  large  numbers  of 

mosquitoe  and  other  insects  which  
abounded  m  their  respec  ive 

owns  during  yellow-fever  epidemics,
  though  rare  in  preceding 

vers  With  regard  to  biUous  remi
ttent  fever  a  good  account 

Iniis  disease  was  given  in  1842  by  Burt
on  in  the  first  volume  of  the 

S  Jolrnal  (then  caUed  the  Prov^nc^al  
Med^cal  Jour- 

2  In  1848  Nott,  of  Mobile,  accused 
 some  insect  or  mosqm  o 

of  being  the  possible  carrier  of  yello
w  fever.  In  1876  Dowell 

o  Galveston,  showed  that  mosquitoes  
and  yellow  fever  obeyed 

the  same  natural  laws,  and  in  1878  it  wa
s  demonstrated  m  Mobile 

hat  quarantine  of  the  patients,  together  
with  sulphur  fumigation, 

cou  d^ontrol  the  epidemic.  But  it  was  
not  till  1881  that  Charles 

Fin  lav  of  Havana,  directly  attributed  the 
 spread  of  the  disease  to 

the  mosquito.  In  1882  Gererd,  having  c
aused  a  mosquito  to 

suck  the  blood  of  a  patient  on  the  fourth  da
y  of  the  fever,  then 

allowed  it  at  once  to  bite  his  hand,  with  the  resul
t  that  he  developed 

in  due  course  a  mild  attack  of  yellow  fever.  The  credi
t  of  haymg 

supported  the  mosquito  theory  for  many  years
  m  numerous  pubhca- 

tions  belongs  to  Finlay.  ^■  a 

In  1883  Freire  of  Rio  de  Janeiro  thought  that  h
e  had  discovered 

the  cause  of  the  disease  in  the  shape  of  a  micrococ
cus,  and  later 

C  Valle  C  Finlay,  and  Gibier  each  described  s
pecific  bacteria. 

Sternberg  studied  the  disease  for  years,  but  could  f
ind  no  definite 

bacterial  or  other  cause.  He,  however,  in  a  certain
  number  of 

cases,  came  across  a  bacillus,  which  he  called  '  X.'  In 
 1897  Sanarelli 

announced  that  he  had  found  a  bacterium  [Bacillus  id
eroides) 

which  he  believed  to  be  the  cause  of  the  disease,  and^  further,
  he 

prepared  a  serum  for  its  treatment.  Sanarelli's  findi
ngs  were  at 

first  confirmed  by  a  large  number  of  observers. 

In  1900  Reed  and  Carroll  announced  that  Bacillus  X  belonged  
to 

the  colon  group  of  bacteria,  and  5.  icteroides  to  the  hog-cholera  group,
 

and  was  probably  identical  with  B.  cholerce  suis.  In  our  experien
ce 

B  icteroides  is  not  identical  with  B.  cholercB  suis,  but  is  a  distinct 

species,  although  it  plays  no  part  in  the  aetiology  of  the  malady
, 

and  is  merely  the  cause  of  a  secondary  infection.  In  the  same 

year  Reed,  Carroll,  Agramonte,  and  Lazear  proved  that  the  disea
se 

could  be  produced  by  the  subcutaneous  injection  of  infected  blood 

into  a  non-immune  person  ;  that  the  disease  was  not  contagious, 

and  was  only  spread  by  the  bites  of  Stegomyia  calopus.  The  agency 

of  the  mosquito  was  speedily  confirmed  by  Guiteras,  Ribas  and  Lutz, 

Marchoux,  Sahmbeni  and  Simond,  Parker,  Beyer  and  Pothier,  and 

later  by  Rosenau,  Parker,  Francis  and  Beyer. 

In  1903  Parker,  Beyer, and  Pothner  concluded  that  the  atiological 

cause  was  Myxococcidium  stegomyice,  found  in  infected  mosquitoes 

which  they  believed  to  be  an  animal  parasite  closely  resembling  a 

Coccidium.  Carroll,  however,  refuted  this,  as  did  Marchoux, 

Salimbeni  and  Simond,  and  finally  Rosenau,  Parker,  Francis  and 
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Beyer  clearly  proved  that  M.  Stegomyice  was  a  yeast  normally 
found  in  mosquitoes.  In  1905  Rosenau,  Francis  and  Beyer 
showed  that  the  disease  could  be  communicated  by  the  inocula- 

tion of  infected  blood  filtered  through  the  closest-grained  Pasteur- 
Chamberland  B  filter  which  they  could  obtain,  and  therefore  came 
to  the  conclusion  that  the  causal  agent  of  the  disease  must  be  of 
ultramicroscopic  size. 

In  1909  Seidelin  described  the  presence  of  minute  bodies  {Pamplasma flavtgenum)  in  the  red  cells  of  persons  sufEering  from  yellow  fever,  and  Stimson 
a  spirochete  (S.  interrogans)  in  the  tissues.  The  description  of  Parahlasma 
flavtgenum  is  given  at  p.  377. 

In  the  meanwhile  the  theory  of  the  propagation  of  the  disease 
by  Stegomyia  calopus  has  been  put  to  the  practical  test  of  prophy- 

laxis with  most  excellent  results  in  Havana,  Texas,  Mexico,  and 
New  Orleans,  and  in  the  works  of  the  Panama  Canal.  The  late 
Sir  Rubert  Boyce  did  excellent  work  in  drawing  attention  to  the 
yellow  fever  of  West  Africa,  where  it  is  extremely  deadly  at  times, 
and  which  is  probably  a  secondary  endemic  centre. 

It  is  impossible  to  close  this  history  without  drawing  the  reader's 
attention  to  the  great  benefit  conferred  upon  mankindby  the  labours 
of  Reed,  Carroll,  Agramonte,  and  Lazear,  the  last-named  dying 
from  yellow  fever  following  an  experimental  bite  of  an  infected 
mosquito. 

Climatology. — ^As  already  stated,  the  endemic  area  includes  a 
portion  of  the  Atlantic  coasts  of  Mexico  and  Central  and  South 

America,  as  well  as  the  Antilles.  Some  of  the  more  important 
endemic  centres  at  the  present  time  are  Guatemala,  Spanish  Hon- 

duras, Nicaragua,  Costa  Rica,  Salvador,  French  Guiana,  Dutch 
Guiana,  along  the  Rivers  Magdalena,  Orinoco,  and  Amazon,  and  in 

Ecuador.  There  is  evidence  that  the  Cape  Verde  Islands  were  in- 

fected in  1510-15,  and  that  the  Gulf  of  Benin  received  its  yeUow 
fever  from  this  source  in  1520,  and  it  is  possible  that  it  has  been 
endemic  on  the  West  Coast  of  Africa  from  that  date.  Boyce  was  of 

the  opinion  that  it  has  .been  a  disease  of  Africa  from  time  immemor- 
able,  but,  though  these  early  historical  points  cannot  satisfactorily 
be  settled,  there  is  more  evidence  that  the  true  home  is  Central 

America,  and  that  Africa  is  a  secondary  endemic  area,  in  which  very 
serious  outbreaks  have  been  recordecl  in  the  past,  and  where  the 
disease  is  at  times  epidemic. 

Ross  has  suggested  that  Stegomyia  may  not  be  sufficiently  numerous  in 
West  Africa  to  permit  the  disease  to  gain  a  firm  footing. 

From  the  endemic  centre  the  disease  can  spread  by  the  agency 

of  ships  until  it  reaches  46°  56'  N.  (Quebec)  and  34°  54'  S.  (Monte 
Video),  which  correspond  to  the  isotherm  of  60°  F.  (16°  C.)  for  the 
mean  temperature  of  the  hottest  month  of  the  year.  At  its  northern 
limits  the  disease  is  generally  very  mild,  but  at  its  southern  limits 
it  may  be  very  severe. 
The  areas  most  usually  affected  are  the  Atlantic  coasts  of  North 

America,  as  far  north  as  Charleston  (32°  46'  N.),  and  of  South 
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America  as  far  south  as  Rio  de  J  aneiro  (22°  54'  S
.)  •  Another  region 

commonly  affected  is  the  West  Coast  of  Africa,  f
rom  Senegambia  to 

Saint  Paul  de  Loando.  ^    ,     ̂   ,c  \ 

Europe  has  frequently  been  attacked— e.g.,  En
gland  (Swansea 

in  1865:  France  in  1861,  Spain  and  Portugal  in
  the  eighteenth  and 

nineteenth  centuries,  the  last  infection  being  m  Madr
id  m  1878, 

and  Italy  (Leghorn)  in  1804.  1   j  .1 
The  disease  has  apparently  more  than  once  reached 

 the  Pacihc, 

for  it  spread  in  1740  to  Guayaquil,  in  Ecuador,  and  m  18
54  to  Peru. 

The  distribution  corresponds  with  that  of  Stegomyia  calopus,
  and 

the  fact  that  the  disease  is  endemic  in  warm  chmates
  and  more 

marked  in  the  hot  season,  while  it  disappears  in  the  
winter  of 

temperate  cKmates,  reappearing  in  the  summer,  coi
ncides  with  the 

habits  of  the  mosquito.  Further,  the  facts  that  it  is  car
ried  by 

infected  ships  and  that  it  may  affect  low-lying  regions  near  th
e  coast, 

particularly  ports,  in  which  the , dwelling-houses  are  especiaUy 

attacked,  are  exphcable  by  its  mosquito  transmission. 

It  appears  to  us  that  the  fever  associated  with  black  vomit,  found  among 

children  in  '  Grande  terra,'  Gaudeloupe,  must  either  be  a  form  of  yellow 

fever  or  closely  allied  to  it  (p.  11 12).  At  the  same  time  it  is  interesting  to 

note  the  general  similarity  between  pappataci  fever,  dengue,  and  yellow  fever, 

which  appear  to  form  a  group  of  closely  allied  diseases. 

Yellow  fever  has  recently  been  recorded  by  Hudellet  at  Dinguira, 

Mahina,  Ouida,  between  Kayes  and  the  Niger  in  the  Sudan,  while 
cases  have  been  recorded  in  Java. 

iEtiology.— The  causal  agent  exists  in  the  blood  of  an  infected 

person,  as  can  be  proved  by  the  fact  that  the  subcutaneous  inocula- 
tion of  o-i  c.c.  of  the  infected  blood  into  non-immune  persons, 

produces  attacks  of  the  disease,  but  it  cannot  be  spread  to  man  by 

post-mortem  wounds.  This  causal  agent  appears  to  be  of  exceed- 

ingly smaU  size,  for  diluted  blood  filtered  through  a  Pasteur- 

Chamberland  B  bougie  can  still  cause  the  disease  if  inoculated  intra- 

venously into  a  non-immune. 

According  to  Seidelin,  it  is  a  small  protozoon  (Paraplasma  flavigenum 
Seidelin  1909)  found  in  the  red  blood  cells  (vide  p.  377). 

It  is  obviously  a  living  organism,  and  not  a  chemical  substance, 
because  of  the  time  it  takes  to  develop  in  man  and  the  mosquito  ; 

for  the  incubation  period  in  man  is  usually  three  days.  The  mos- 
quito, in  order  to  become  infected,  must  bite  a  patient  during  the 

lirst  three  days  of  his  illness,  and  then  twelve  days  must  elapse 
before  the  infected  mosquito  can  transmit  the  disease. 

The  proof  of  the  transmission  of  the  disease  by  Stegomyia  calo-pus 
was  worked  out  by  Reed,  Carroll,  Agramonte,  and  Lazear,  by  con- 

structing a  gnat-proof  building  divided  into  two  gnat-proof  com- 
partments, into  the  first  of  which  infected  mosquitoes  were  liberated 

and  allowed  to  bite  a  non-immune,  while  other  non-immunes  slept 
in  the  second  compartment.  The  man  in  the  first  compartment 
developed  an  attack  of  yellow  fever,  while  the  others  did  not. 

Non-immunes  living  in  gnat-proof  houses,  with  articles  of  clothing 
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and  bedding  soiled  with  urine,  faeces,  blaclc  vomit,  etc.,  from  cases 
of  yellow  fever,  did  not  contract  the  disease,  though  after  this 
experiment  was  finished  some  were  infected  by  means  of  the 

bites  of  infected  mosquitoes,  thus  proving  that  they  were  not 
immune. 

Marchoux  and  Simond  extended  this  krtowledge  by  showing  that 
a  Stegomyia  can  live  for  some  thirty  days,  and  lay  seven  batches  of 

eggs.  Those  laid  after  the  twelve  days'  incubation  by  an  infected 
mosquito  are  also  infected,  and  can  transmit  the  contagium  vivum 

to  a  second  generation  of  mosquitoes,  but  these  cannot  infect  non- 
immunes until  fourteen  days  after  hatching  as  imagines. 

Further,  the  contagium  vivum  can  apparently  only  exist  in  man 

and  Stegomyia  calopus,  though  it  is  true  that  a  chimpanzee,  after 
an  incubation  of  three  days,  suffered  from  a  typical  attack  of  yellow 

fever,  induced  by  experimental  mosquito-bites,  as  was  shown  by 
Thomas  in  1907.  No  other  mosquito  so  far  has  been  proved  to 
carry  the  infection. 

It  appears,  also,  that  the  development  in  the  mosquito  depends 

to  some  extent  upon  the  air  temperature,  as  in  the  case  of  the 
malarial  parasite. 

Thomas  has  succeeded  in  producing  a  reaction  in  a  chimpanzee  five  days 

after  infection  by  the  bite  of  an  infected  Stegomyia,  and  in  guinea-pigs  from 
four  and  a  half  to  thirteen  days  after  being  bitten  by  infected  Stegomyia. 
With  reference  to  these  experiments,  it  is  well  to  remember  that  in  yellow 

fever  epidemics  it  is  stated  that  dogs  and  fowls  are  supposed  to  be  ill,  but  from 
what  cause  is  unknown.  Manson  has  suggested  that  the  disease  may  be 

kept  up  by  animals. 

The  aetiology  may  therefore  be  summarized  by  saying  that  the 

causation  is  an  animal  parasite,  living  in  the  blood  stream  of  rnan 

and  in  the  body  of  Stegomyia  calopus  Meigen  1818  (S.  fasciata 

Fabricius  1805  non  O.  F.  Miiller  1764),  by  the  bites  of  which  it  can 
be  transmitted  to  man  and  the  chimpanzee. 

Unfortunately,  according  to  Theobald,  it  is  necessary  to  change  the  old 

name  Stegomyia  fasciata  Fabricius  1805  to  S.  f rater  Desvoidy  1827  01  to 

S.  calopus  Meigen  181 8,  though  there  is  some  doubt  as  to  whether  the  latter, 

which  is,  of  course,  the  older  term,  really  applies  to  the  insect  we  know  as 

S.  fasciata.  The  reason  for  this  change  is  because  the  term  fasciata  was 

used  by  O.  F.  MiTiller  in  1764  (not  by  de  Villers,  often  wrongly  spelt  Villiers) 
for  a  Culex  distinct  from  S.  fasciata  Fabricius  1805.  More  recently  there 

seems  to  be  some  doubt  as  to  the  correctness  of  the  new  term— that  is, 

5.  calopits— and  a  return  to  the  old  term,  S.  fasciata,  may  be  necessary. 

Pathology— In  yellow  fever  the  cells  of  the  hver  swell,  and, 

pressing  upon  the  bile  capillaries,  obstruct  the  flow  of  bile  a
nd 

cause  a  hepatogenous  jaundice,  characterized  by  yellow  staining 

of  the  skin  and  tissues,  and  by  the  presence  of  bile  in  the  unne. 

Further,  the  swelling  blocks  the  intralobular  capillaries,  causmg 

congestion  of  all  the  viscera  drained  by  the  portal  vein,  but  especiaUy 

of  the  pyloric  end  of  the  stomach  and  the  duodenum,  because  
oi 

the  arrangement  of  the  veins  from  those  parts.  This  stagnation
 

of  the  blood  may  allow  a  secondary  bacterial  infection  to  t
ake 

place,  which  shows  its  effect  on  the  intestine  and  spleen. 
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The  liver  cells  degenerate  so  extensively  in  bad  cases  as  to  cause 

»the  urea  function  to  be  considerably  lessened  in  activity,  and  thereby 

'  a  condition  of  ammoni?emia  comes  about,  which  produces  most 
serious  toxic  effects  upon  the  brain  and  other  organs.  In  addition, 

the  disease  in  some  way  seriously  affects  the  endothelial  lining  of 

the  blood  capillaries,  producing  haemorrhages  in  various  parts  of 

the  body.  If  these  leading  features  of  the  pathology  are  borne  in 

mind,  the  post-mortem  appearances  and  the  symptomatology  will 
be  easily  understood. 

An  attack  generally  confers  a  lasting  immunity  upon  a  person, 

and  second  attacks  are  rare,  and  it  appears  that  the  so-called 
racial  immunity  of  people  living  in  endemic  regions  is  really  an 
acquired  immunity,  due  to  mild  attacks  in  childhood.  Relative 
immunity  can  be  acquired  by  inoculation  of  infected  blood  heated 

to  55°  C.  for  five  minutes.  Further,  it  is  found  that  the  serum  of 
a  convalescent  has  some  protective  power. 
The  Blood. — There  is  no  marked  alteration  in  the  numbers  or 

appearance  of  the  erythrocytes,  even  in  fatal  cases.  A  few  normo- 
blasts are  said  to  be  present  at  times.  On  the  other  hand,  there  is  a 

decided  loss  of  haemoglobin,  though  this  is  rarely  much  reduced  in 
the  first  three  or  four  days  ;  and  haemoglobinaemia  is  said  to  occur 
in  fatal  cases  before  death.  But  this  does  not  appear  to  coincide 
with  the  fall  of  specific  gravity,  which  may  be  present  without  loss 
of  haemoglobin. 

The  leucocytes  do  not  appear  to  be  distinctly  increased  in  numbers, 
varjring  from  3,200  to  20,000  per  cubic  millimetre,  the  increase, 

when  present,  being  largely  caused  by  polymorphonuclear  leuco- 
cytes. The  coagulation  of  the  blood  is  diminished,  and  ammoni- 

aemia  is  thought  to  be  present  in  bad  cases. 

The  Urine. — ^Albumin  appears  early- — as  a  rule,  on  the  second 
day — and  increases  in  quantity  remarkably,  especially  in  severe 
cases.  During  convalescence  it  may  disappear,  or  may  last  for 
months.  Bile  is  present  about  the  fifth  or  sixth  day,  and  red  blood 
cells  may  also  occur,  though  leucocytes  are  rather  rare.  Casts  are 

present — first  hyaline,  then  granular,  and  finally  epithelial.  Urea 
is  diminished  in  bad  cases,  and  the  diazo-reaction  is  beheved  to  be 
absent  in  uncomplicated  cases. 

The  Vomit. — The  vomit  is  often  distinguished  as  white,  red, 
and  black.  The  white  is  acid,  colourless  or  bile-stained,  and  is 
cornposed  largely  of  mucus.  The  red  vomit  contains  bright  blood, 
while  the  black  is  acid,  containing  hydrochloric  acid,  epithelial 
cells,  red  corpuscles,  fat,  debris,  and  micro-organisms,  its  colour 
being  due  to  the  presence  of  haemoglobin,  turned  to  acid  hamatin 
by  the  hydrochloric  acid. 

Morbid  Anatomy. — The  skin  is  yellow  from  bile-pigment,  and 
blotched  with  post-mortem  Hvidity  and  haemorrhages.  The  mucosa 
of  the  tongue  is  fissured,  and  the  mouth  may  be  covered  with  blood, 
i  he  hver  is  yellowish  or  brownish  in  colour,  marked  by  hfemorrhages. 
ihe  cells  are  swollen  and  in  a  state  of  advanced  fatty  degeneration. 
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The  gall-bladder  contains  inspissated  bile,  sometimes  mixed  
with 

blood    The  spleen  is  normal  in  size,  but  may  be  congested  and 
 soft. 

The  stomach  and  intestines  may  be  full  of  blood,  usually  m  the  fo
rm 

of  a  black  homogeneous  tarry  fluid  containing  black  particles,  an
d  the 

mucosa  of  the  stomach,  especially  that  of  the  pylorus  and  duo
denum, 

is  usually  much  swollen,  and  the  mesenteric  glands  may  so
metimes 

be  enlarged.    The  kidneys  are,  as  a  rule,  normal  m  size,  
and  show 

signs  of  some  congestion.    Bowman's  capsules  are  said  to  
be  dilated, 

but  this  is  not  constant.    The  cells  of  the  tubules  show 
 fatty  de- 

generation, and  the  lumen  may  contain  granular  debris.    The  supra-
 

renal capsules  may  be  hyper£emic  or  show  fatty  degenerati
on,  but 

neither  of  these  is  constant,  and  hyperemia  or  fatty 
 degeneration 

of  the  pituitary  body  and  the  thyroid  gland  ha
ve  been  described 

but  are  not  important.   The  bladder  is  usually  empty.   
 The  heart 

shows  ecchymoses,  and  effusions  may  be  found  in  the 
 pericardium^ 

The  lungs  may  be  congested,  and  haemorrhages  ma
y  be  found  beneath 

the  pleura.    The  uterine  mucosa  is  congested,  and  
there  may  be 

blood  in  the  cavity.    The  meninges  of  the  brain  are 
 congested,  and 

hsemorrhagic  spots  may  be  seen.  .  .t,  i 

Symptomatology  .-An  exact  knowledge  of
  the  length  o  the 

incubation  period  is  of  the  utmost  importance 
 from  a  prophylactic 

point  of  view.    Calculated  from  experiment
al  mosquito-bites,  it 

varies  from  two  days  twenty-two  hours  to  s
even  days  five  hours, 

but  the  latter  figure  was  in  a  man  who  ha
d  had  a  mild  attack. 

With  regard  to  the  former  period,  it  is  t
he  shortest  actual  record, 

but  some  more  doubtful  figures,  as  low  as  t
wo  days  one  hour,  are 

given.    Excluding  the  man  with  the  s
hght  attack,  the  incubation 

period  as  generally  given  by  American  
observers,  would  be  from 

?wo  dkys  fwenty-two  hours' to  six  d
ays  two  hours.  Marchoux 

Sahmbeni  and  Simond  consider  that  the  incub
ation  may  be  as  ong 

as  twelve  days,  and  draw  this  conclusion  
from  moculation  o  modified 

Wood  seruni,  and  also  from  natural  
infection.    Carters  careful 

chnical  records,  however,  give  the  incubati
on  period  as  varying  from 

three  to  five  and  three-quarter  days 

The  average  time  appears  to  be  about  
five  days,  but  to  be  on  the 

safe  side  at  least  six  to  seven  days  must  
be  allowed 

The  fever  is  divisible- into  two  paroxysms
,  ̂ eparated  by  a  remis 

sion  or  intermission.  The  first  attack  is  ̂h^^^^.^^^.^^^^i^J^^'^f  f^'d 

pale,  then  flushed,  face,  injected  eyes  and  pains  m  the  b^^^^^^^ 

after  the  second  day  albuminuria;  while  the  ̂^.^^^^^^^^  f  ^^^']'^the 

the  jaundice  from  which  the  disease  obtains       name   
and  t^^^^ 

hemorrhages,  of  which  black  vomit  
and  black  motions  form  such 

^XTolTa  are  usually  absent,  but  ge
neral  malaisen.ayb 

for  some  Httle  time  previously.    Th
e  attack  begins  with  a  ensa 

tion  of  coldness,  with  or  without  "go^^-  .f  ̂,  ̂.^^  '^Jf '.^^^^^^^^^^ 

headache,  pains  in  the  back  and  limbs,
  while  he  fa^e  at  firs^  pa  e- 

becomes  flashed  and  painful,  the  skin  congest
ed.  ̂ ^^^  eye^^ 

and  injected,  and  photophobia  
is  often  present.    The  temperatur
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rapidly  rises  to  103°  F.  or  more  ;  the  respiration  quickens  and  is 
laboured  ;  the  pulse  is  quick,  full,  and  bounding,  reaching  to  100  or 
130  per  minute.  The  appetite  is  lost,  and  there  is  usually  vomiting, 
associated  with  pain  and  tenderness  in  the  region  of  the  pylorus,  and 

usually  constipation.-  The  urine  is  generally  diminished,  acid  in 
reaction,  with  a  high  specific  gravity,  and  albumin  is  present  from 

the  first  or  second  day.  Its  passage  may  cause  a  sensation  of  burn- 
ing.   During  this  stage  there  is  often  insomnia. 

On  the  second  to  fourth  day  the  remission  sets  in,  the  temperature 
either  dropping  with  a  crisis,  accompanied  by  sweating,  to  normal, 

or  remitting  to  about  100°  F.,  the  flush  and  pains  disappearing. 
In  the  former  case  the  disease  ends  and  convalescence  begins. 

More  usually,  however,  after  a  few  hours'  remission,  during  which 
the  patient  feels  much  better  and  sleeps  well,  the  temperature 

again  rises  to  104°  or  105°  F.  ;  but  a  most  characteristic  feature, 
caUed  '  Faget's  sign,'  now  shows  itself,  in  that  the  pulse  does  not increase  in  rapidity  as  the  temperature  rises.  On  the  contrary, 
as  days  go  on,  the  pulse-rate  tends  to  become  slower  and  slower, 
without  regard  to  the  temperature.  This  sign  depends  upon  the 
severity  of  the  case,  being  most  noticeable  in  severe  types,  in  which 
it  may  be  only  70  to  5o  per  minute,  though  associated  with  a  high temperature. 

During  the  second  attack  all  the  symptoms  of  the  first  paroxysm 
return,  but  the  congestion  of  the  skin  is  not  so  marked,  and  the 
yellow  tint  of  jaundice  appears  for  the  first  time,  and  deepens  as 
the  illness  proceeds.  The  vomiting  and  tenderness  in  the  stomach 
return,  and  are  associated  now  with  much  thirst  and  prostration. 
The  tongue  is  dry  and  furred,  with  red  tip  and  edges.  Hemor- 

rhages may  now  occur  from  the  nose,  mouth,  or  uterus,  and  the  bad 
signs  of  black  vomit  and  meljena  may  appear.  The  urine  diminishes 
in  quantity,  and  the  albumin  increases.  In  bad  cases  its  excretion 
may  totally  cease.  There  is  generally  much  restlessness,  and  often delirium. 

Two  courses  are  now  possible.  The  first  is  that  after  three  to 
tour  days  illness  the  temperature  may  decline,  the  urine  increase  in 
amount,  the  albumin  diminish,  and  the  vomiting  gradually  cease  • 
while  sweating  may  occur,  and  the  patient,  passing  into  a  deep sleep  awakens  on  the  road  to  convalescence.  The  second  is  that 
the  temperature  does  not  dechne,  the  jaundice  deepens,  heemor- 
rhages  appear  under  the  skin,  and  from  the  regions  indicated  above 
niccough,  subsultus  tendinum,  clammy  sweats,  anuria,  coma  and 
f?r^ll'T  ̂   ̂°  death  which  may,  however,  take  place  before 

failure    ̂''''^°P"''"*  °^  ̂^^^^  symptoms  by  cardiac  or  respiratory 

Varieties.— Three   varieties  may  be  recognized,  though  some 

mSlnf "Tf V  ̂""''^  ̂ ^"^        severe  andX 

TXch  \Jt       '  f  °^  '"^P^y       fi^^t  paroxysm, in  which  the  temperature  does  not  rise  above  102°  F  the  urine contams  albumin,  and  the  fever  ceases  by  crisis  on  the  second 
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third  day.  The  severe  type  shows  the  characters  given  above  as 
typical  for  tlie  disease.  Tlie  mahgnant  type  begins  with  higli  fever, 

105°  to  107°  F.,  with  violent  vomiting  and  the  early  appearance 
of  black  vomit  and  melsena,  when  the  patient  quickly  becomes 
dehrious,  and  dies  in  the  initial  fever. 

Complications. — Any  pre-existing  pathological  condition  is  serious 
in  yellow  fever,  but  renal  and  cardiac  affections  are  perhaps  the 

worst.  Gangrene,  abscesses,  congestion  of  the  lungs,  and  intussus- 
ception are  possible  complications  arising  in  the  course  of  the 

disease. 

Sequelae. — Boils  and  abscesses,  dysentery  and  hepatitis,  are  the 

common  sequels,  but  usually  convalescence  is  not  complicated  or 

protracted. 

Prognosis. — The  mortahty  is  very  variously  given,  usually  10  to 

25  per  cent,  for  the  United  States  and  Europe,  and  45  to  80  per 
cent,  for  the  endemic  area  and  West  Africa.  The  extremes  are 

0-5  to  94-5  per  cent. 
All  cases  of  yellow  fever  must  be  considered  serious,  especially 

if  comphcated  with  pre-existing  disease,  and  constant  care  must 

be  taken  to  measure  the  daily  quantity  of  urine  passed,  and  to 

estimate  the  amount  of  albumin  ;  for  marked  diminution  of  the 

urine,  especially  anuria,  is  a  grave  sign.  High  temperatures,  black 

vomit,  meleena  and  other  haemorrhages,  and  marked  disturbance 

of  the  nervous  system,  are  all  bad  omens. 

Diagnosis. — The  typical  symptoms  in  an  epidemic  will  hardly  be 

mistaken  for  any  other  disease,  but  the  mild  early  case  is  very  diffi- 

cult to  recognize.  The  best  signs  for  a  positive  diagnosis  are  the 

early  albuminuria,  the  epigastric  tenderness,  and,  later,  the  jaun- 

dice, with  Faget's  sign,  and  the  black  vomit. 

The  most  important  diseases  to  differentiate  in  the  first  stage 

are  dengue,  subtertian  malaria,  blackwater  fever,  and  relapsmg 

fever.  Dengue,  may  be  recognized  by  the  absence  of  albuminu
ria, 

the  prehminary  rash,  and  leucopenia  ;  subtertian  malaria  by  
the 

parasites  in  the  blood,  and  in  some  cases  the  typical  four-hou
rly 

temperature  chart  ;  blackwater  fever  by  the  hsemoglobm  m  the 
 urine 

and  the  mononuclear  increase  ;  relapsing  fever  by  the  parasites  m 
the  blood  and  the  leucocytosis.  . 

Treatment.— The  modern  treatment  of  yeUow  fever  is
  based 

upon  the  work  of  Sternberg,  Touartre,  and  Anderson.
 

As  the  cause  of  the  disease  is  unknown,  the  treatment  mus
t  aim 

at  the  prevention  of  the  spread  of  the  infection,  the  rap
id  ehmmation 

of  the  toxins,  and  the  alleviation  of  the  symptoms.  T
o  prevent 

the  spread  of  the  disease,  the  patient's  bedroom  m
ust  be  rendered 

gnat-proof  The  excretion  of  the  toxins  must  take  place
  by  the 

bowels,  skin,  and  kidneys,  and  therefore  it  is  necessar
y  to  encourage 

the  action  of  all  three.  The  bowels  are  opened  by  a  sma
ll  dose  ot 

calomel,  given  more  for  the  purpose  of  disinfectin
g  the  alimentary 

canal  than  for  any  other  reason,  followed  by  
doses  of  sodium 

sulphate  until  the  purgative  action  has  been  pr
oduced.    Alter  tins 
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the  action  of  the  bowels  can  be  maintained  by  enemata  of  i  table- 

spoonful  of  sodium  sulphate  dissolved  in  a  pint  of  warm  water,  and 

given  morning  and  night. 

When  there  is  severe  headache,  a  hot  mustard  foot-bath  may  be 

given,  which  should  relieve  the  head.  After  this  the  patient  is 

warmly  wrapped  up  in  blankets,  care  being  taken,  that  he  is  not 

oppressed  by  the  clothing,  for  only  those  who  have  been  seriously 

ill  can  appreciate  how  embarrassing  the  weight  of  heavy  blankets 

is  to  the  heart.  It  is  hoped  that  by  these  means  the  action  of  the 
skin  will  be  stimulated. 

In  order  to  dilute  the  toxins,  and  at  the  same  time  to  stimulate 

the  action  of  the  kidneys,  an  alkaline  treatment,  with  plenty  of 
fluid,  is  required.  This  can  be  effected  by  administering  2  to 

4  quarts  of  iced  Celestin  variety  of  Vichy  water  in  the  twenty- 
four  hours,  or  the  same  quantity  of  any  alkaline  mineral  water, 
to  each  pint  of  which  30  grains  of  sodium  bicarbonate  have  been 

added  ;  or  Sternberg's  celebrated  mixture  of — 

may  be  prescribed  in  3-tablespoonful  doses  every  hour  ;  or  an 
effervescing  drink  can  be  made  up  of  sodium  bicarbonate  and  fresh 

lime-juice,  but  care  should  be  taken  that  this  is  mixed  in  such 
quantities  as  to  be  neutral,  and  it  may,  if  necessary,  be  combined 
with  sodium  sulphate.  If  this  alkaline  treatment  cannot  be  given 
by  the  mouth,  then  the  bicarbonate  of  soda  must  be  administered 
as  warm  enemata. 

As  regards  symptoms,  if  there  is  great  pain,  this  can  be  relieved 
by  a  small  dose  of  phenacetin,  while  severe  lumbar  pain  may  be 
relieved  by  hot  fomentations  ;  but  if  no  urine  is  passing,  the  warm 
mustard  bath  will  be  better. 

Vomiting  is  treated  by  sips  of  iced  Vichy,  iced  champagne,  a 
blister  to  the  pit  of  the  stomach,  a  dose  of  a  mixture  containing 
chloroform,  or  a  hypodermic  injection  of  morphia.  If  there  is 
much  fever,  this  must  be  treated  by  cool  sponging,  and  cool  applica- 

tions to  the  head. 

Black  vomit  should  be  treated  by  the  application  of  the  ice-bag 
to  the  pit  of  the  stomach,  and  haemorrhages  in  general  should  be 
met  with  doses  of  calcium  chloride  or  hypodermic  injections  of 
adrenalin  or  ergotin. 

In  these  bad  cases  it  is  advised  by  some  authors  to  rub  olive  oil 
into  the  skin  in  quantity,  with  a  view  of  ladening  the  endothehal 
cells  of  the  blood  capillaries  with  fatty  particles,  and  so  protecting 
them  against  the  action  of  the  toxins. 

Anuria  requires  treatment  by  hot  fomentations  to  the  loins, 
or  cupping  and  hot-air  baths,  and  Carroll  recommends  the  injection 
of  15  grains  of  urea,  either  hypodermically  or  by  the  rectum,  with 
a  view  to  stimulating  renal  activity,  on  the  ground  that  in  these 

Sodii  bicarbonatis 

Hydrargyri  perchloridi 
Aquae gr.  cl. 

gr.  i 

ad  glx. 
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bad  cases  the  production  of  urea  by  the  Hver  is  not  sufficient  for  that 

purpose. 
Cardiac  failure  requires  hypodermic  injections  of  strychnine, 

camphor  dissolved  in  ether  or  oil,  or  simply  ether. 

No  food  should  be  given  for  two  or  three  days,  but  only  the 
alkaline  drinks*  and  champagne  if  necessary,  the  idea  being  to 
relieve  the  stomach  and  prevent  the  accumulation  of  waste  pro- 

ducts in  the  system,  and  so  to  save  the  kidney  from  too  much 
work. 

After  this  time,  or  if  the  temperature  is  below  102°  F.,  milk  and 
lime-water,  toast-water,  and  barley-water  may  be  given.  With 
a  view  to  saving  tissue  waste  and  getting  fat  into  the  circulation, 

pure  frozen  cream,  cold  white  wine-jelly  or  lemon- jelly,  should 
be  given,  or  olive  oil  administered  by  the  mouth  or  rubbed  into  the 
skin,  as  indicated  above. 

After  the  temperature  has  been  normal  for  some  three  days, 

chicken-broth,  custard-pudding,  blanc-mange,  etc.,  can  be  tried, 
and  a  few  days  later  the  diet  can  be  gradually  increased. 

Strong  beef  extracts  and  strong  alcoholic  stimulants  should  be 
avoided,  the  best  stimulant  being  iced  champagne  in  tablespoonful 
doses. 

Prophylaxis. — Yellow  fever  is  generally  conveyed  from  one 
place  to  another  by  ships,  but  in  order  to  produce  an  epidemic 

several  factors  are  necessary — viz.,  cases  of  the  disease  from  which 
Stegomyia  calopus  may  become  infected,  together  with  conditions 

of  temperature,  moisture,  etc.,  suitable  for  the  development  of 

the  germ  in  the  mosquito,  and  also  for  the  propagation  of  the 

mosquito  itself,  together  with  the  presence  of  non-immune  people 
for  the  mosquito  to  infect.  It  is  also  necessary  to  bear  in  mind 
that  the  incubation  period  is  usually  from  three  to  six  days,  and 

therefore  quarantine  must  be  of  at  least  five  days,  or,  to  be  on  the 

safe  side,  of  six  or  seven  days'  duration.  In  order  that  the  mos- 
quito may  become  infected  it  must  bite  a  patient  during  the  first 

three  days  of  the  illness,  and  another  twelve  days  must  elapse 

before  it  is  able  to  infect  non-immunes.  Therefore  an  infected 

ship  must  be  anchored  at  least  a  quarter  of  a  mile  from  the  shore 

and  from  other  ships.  The  sick  must  be  placed  in  mosquito-proof 

rooms,  the  crew  quarantined  for  at  least  six  to  seven  days,  and  the 

whole  ship  disinfected  by  a  Clayton's  disinfector,  preferably  be- 
tween 9  a.m.  and  3  p.m.,  while  the  mosquitoes  are  quiescent. 

Dock-labourers  working  on  suspected  or  disinfected  ships  should 

Hve  in  special  gnat-proof  buildings,  and  be  under  medical  super- vision. 

With  regard  to  an  infected  area,  it  must  be  rememberd  that 

Stegomyia  calopus  is  essentially  domestic  in  its  habits,  that  it  is 

active  from  3  p.m.  till  early  morning,  but  that  it  is  quiescent  between 

the  hours  of  9  a.m.  and  3  p.m.,  when,  therefore,  visits  can  be  made 

to  infected  areas  without  risk.  Further,  the  mosquito  is  known 

to  bite  dead  bodies  and  suck  the  blood,  but  this  wiU  seldom  mfect 
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it,  as  a  patient  generally  lives  longer  than  t
he  three  days  during 

which  the  disease  can  be  communicated  to  the  mo
sqmto  ^asuy 

it  can  pass  through  a  screen  with  fifteen  meshes
,  but  not  througn 

one  with  twenty  meshes  to  the  inch.  ^  r 

The  mosquito  does  not  die  after  laying  its  eggs, 
 but  hves  until 

it  has  laid  seven  batches— i.e.,  some  thirty  days.  The  e
ggs  laiQ 

twelve  days  after  infection  are  capable  of  carryin
g  the  intection 

into  the  second  generation,  which  can  spread  the  d
isease  fourteen 

days  after  becoming  imagines. 

When  a  person  is  moved  from  an  infected  roo
m,  disinfection 

should  be  begun  at  once.  All  cracks,  openings,  etc  sh
ould  be 

closed  with  paper,  and  fumigation  carried  out,  preferably
  by  means 

of  sulphur  dioxide  gas,  or  if  there  is  an  objection  to
  this  because 

of  the  damage  it  causes,  pyrethrum  may  be  used,  but  must 
 pe 

burned  in  the  proportion  of  i  pound  to  i,ooo  cubic 
 feet  of  air- 

space if  the  mosquitoes  are  to  be  merely  stupefied,  and  2  pounds 

if  they  are  to  be  killed  ;  or  tobacco,  i  pound  per  1,000  cubic  feet
, 

may  be  used.  x  u  + 

In  addition,  if  an  epidemic  is  to  be  eradicated,  cases  must  be  at 

once  notified  to  the  central  authority,  and  patients  must  be  strictly 

treated  in  mosquito-proof  rooms,  and  every  person,  immune  or 

non-immune,  must  use  mosquito-curtains,  while  an  anti-mosquito 

scheme  on  the  Hnes  mentioned  under  Malaria  must  be  undertaken 

Special  care  must,  however,  be  taken  to  eradicate,  after  a  careful 

survey,  all  the  breeding-places,  not  forgetting  those  in  old  tins, 

cocoanut-shells,  gutters,  small  pools,  etc.  In  endemic  areas,  houses 

and  pubUc  buildings  should  be  rendered  gnat-proof.  Lastly,  when 

an  epidemic  breaks  out  in  any  place,  it  may  be  taken  for  granted 

that  the  importation  took  place  at  least  two  to  three  weeks  prior 

to  the  discovery,  for  this  is  the  time  required  for  the  incubation  of 

the  germ  in  the  mosquito  and  in  man;  and  it  may  also  be  assumed 

that  mild  cases  are  probably  being  treated  for  influenza  or  malaria. 

Therefore  a  house-to-house  visitation  is  almost  necessary,  in  order 
to  find  out  the  extent  of  the  outbreak. 

Given  a  free  hand  and  plenty  of  money,  there  should  be  no 

difficulty  in  dealing  with  a  threatened  epidemic,  but  the  public 

must  be  won  over  to  assist,  and  offenders  must  be  fined  for  trans- 

gressions against  sanitation,  as  is  done  by  the  Americans  in  Panama, 

the  offences  being  the  presence  of  mosquito  larvae,  imperfect  screen- 
ing of  the  house,  accumulation  of  water,  etc. 

Boyce  summarizes  the  prophylactic  measures  as  follows  :  — 

A .  Where  there  is  reason  to  believe-  that  yellow  fever  is  endemic. 

(i)  Segregation  of  non-immunes,  partial  or  complete,  town  plan- ning. 

{2)  Screening — 
[a]  Tlie  bed. 
(6)  The  veranda. 
(c)  The  house. 
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(3)  Systematic  mosquito  destruction — 
(a)  Removal  of  breeding-places. 
(6)  Screening  of  water  cisterns. 
(c)  Oiling,  and  infliction  of  fines. 
(d)  Drainage. 
(is)  Bush  clearing. 

(4)  Education. 
(5)  Quarantine  administration, 

B.  Where  yellow  fever  has  broken  out. 

(1)  Removal  of  all  non-immunes  outside  the  infected  area,  and deflection  of  the  traffic  outside  the  infected  area. 
(2)  Isolation  of  cases  and  suspected  cases. 
(3)  Provision  for  isolation  of  contacts. 
(4)  Early  notification. 
(5)  Fumigation. 
(6)  Emergency  mosquito  measures — 

(a)  Removal  of  receptacles. 

[h)  Oiling, 
(c)  Screening. 
{d)  Drainage. 

(7)  Education. 
{a)  Lectures. 
{b)  Meetings, 
(c)  Pamphlets. 

(8)  General  organization  of  the  medical  forces. 

No  anxiety  need  now  be  felt  as  to  the  spread  of  yellow  fever 

to  Asia  when  the  Panama  Canal  is  open,  for  it  appears  as  though 
not  merely  yellow  fever,  but  all  infectious  and  contagious  fevers 
are  bound  to  be  eradicated  from  the  Canal  zone  under  the  able 
American  rule. 
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CHAPTER  XXXVII 

UNDULANT  FEVER 

Synonyms  —  Definition  —  History  —  Climatology  —  etiology  —  Pathology 
—  Symptomatology  —  Diagnosis  —  Prognosis  —  Treatment  —  Prophy- 

laxis— References. 

Synonyms. — ^Mediterranean  fever,  Malta  fever,  Bruce's  Septi- 
caemia, Gibraltar  fever,  Neapolitan  fever,  Cyprus  fever,  Munhinyo 

(Uganda).  Latin:  Febris  Undulans,  Febris  Sudoralis,  Septicaemia 
Melitensis.  French:  Melitoccie,  Fievre  Caprine,  Fievre  Capriense. 
German :  Malta  Fieber.  Italian :  Febbre  Mediterranea,  Febbre 
Maltese. 

Definition. — Undulant  fever  is  a  chronic,  rarely  an  acute,  febrile 

disorder,  with  many  undulatory  relapses,  caused  by  Micrococcus 

melitensis  Bruce,  and  probably  other  closely  alHed  germs,  and  usually 

spread  by  the  agency  of  goat's  milk. 

Remarks. — It  is  probable  that,  like  enteric,  the  term  '  undulant 
fever  '  may  cover  in  reahty  a  group  of  infections  due  to  very 

closely  alHed  germs.  Negre  and  Raynaud  have  described  a  M. 

paramelitensis,  and  previously  to  them  Sergent  and  Zammit  a 

M.  fseudomelitensis.  These  germs  have  been  proved  to  differ 

biologically  from  the  common  type  of  M.  melitensis  by  means  of 

agglutination  and  absorption  tests. 

History.— Undulant  fever  has  probably  existed  in  the  neighbour- 
hood of  the  Mediterranean  for  centuries,  and  passages  are  cited 

from  Hippocrates  recounting  cases  of  long-drawn-out  fevers,  vnih. 

short  apyrexial  intervals  lasting  as  long  as  120  days,  which  may 

perhaps  refer  to  the  disease. 

In  the  eighteenth  and  the  eariy  part  of  the  nineteenth  centuri
es 

references  were  made  to  protracted  fevers  occurring  in  Malta  by 

various  observers— e.g.,  Howard  in  1786,  Hennen  m  1816-25, 

Davy  in  1842-62— but  it  is  difficult  to  be  certam  what  dise
ase  is 

referred  to.  During  the  Crimean  War  there  appears  to  have  b
een 

a  very  large  temporary  increase  of  the  fever  incid
ence  in  Malta, 

much  of  which  was  undoubtedly  enteric,  but  some  of  it  w
as  not. 

The  change  in  the  type  of  fever  appears  to  have  bee
n  so  marked 

that  some  people  thought  that  a  new  disease  had
  been  importea 

from  the  Crimea  by  the  returning  troops. 1018 
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In  1859  Marston,  having  personally  suffered  from  the  fever,
  first 

gave  an  accurate  account  of  its  clinical  history  and  post-mort
em 

appearances  under  the  term  '  Mediterranean  remittent '  or  '  gastric 

remittent  fever,'  distinguishing  it  clearly  from  enteric  and  what  he 

called  '  Maltese  fever.'  .  . 
From  this  date  there  seems  to  have  been  much  confusion,  for  it 

was  often  diagnosed  as  some  form  of  rheumatism,  but  the  disease 

appears  to  have  been  clearly  recognized  by  Boileau,  Chartres, 

Thomas,  and  others.  In  1879  Veale  gave  an  account  of  it  as 

seen  in  invalids  at  Netley,  as  did  Fazio  in  Naples,  who  not  merely 

described  the  disease,  but  suggested  that  it  might  be  found  to  be 

of  bacterial  origin. 

In  1886  it  was  proved  to  be  a  separate  pathological  entity  by 

Bruce,  who  discovered  a  micrococcus  in  the  spleen.  In  1887  he 

found  the  organism  several  times,  and  was  able  to  cultivate  it  on 

agar-agar,  and  to  reproduce  the  disease  by  inoculation  in  monkeys, 

from  which  he  again  obtained  the  organism  in  pure  culture.  In 

1889  he  published  the  first  full  account  of  the  clinical  symptoms, 

and  in  1891  he  grew  the  micrococcus  from  blood  aspirated  from  the 

spleen  during  fife.  Thus,  Bruce  proved  that  this  organism,  which 
he  called  Micrococcus  melitensis,  was  the  true  cause  of  the  fever. 

In  1897  Wright  and  Semple  showed  that  the  disease  could  be 

diagnosed  by  the  agglutination  of  the  micro-organism  by  the  serum 
of  patients,  and  in  the  same  year  Hughes  pubhshed  a  full  historical 
and  clinical  account. 

In  1904  a  Commission  was  appointed  by  the  Admiralty,  the  War 
Office,  and  the  Civil  Government  of  Malta  to  investigate  the  disease. 

This  Commission  (J.  C.  Kennedy,  Zammit,  Horrocks)  demon- 
strated that  the  micrococcus  leaves  the  body  mainly  in  the  urine, 

and  is  then  capable  of  existing  for  a  long  period  outside  the  body. 
Zammit  discovered  that  the  milk  of  many  goats  agglutinated 
M.  melitensis,  and  Horrocks  isolated  the  germ  from  such  goats, 

which  it  does  not  appear  to  affect  injuriously,  living  in  the  blood- 
stream, and  also  occurring  in  the  milk,  by  means  of  which  the 

disease  is  conveyed  to  man. 
Prophylaxis  on  the  lines  indicated  by  the  aetiology  has  resulted 

in  the  reduction  of  the  disease  in  British  troops  in  Malta  from 
643  cases  in  1905  to  7  cases  in  1907,  and  i  case  in  1910.  In  1906 
Lamb  and  Pai  proved  that  the  organism  existed  in  India  in  men, 
while  Foster  did  the  same  for  goats. 

In  1912  Bassett-Smith  drew  attention  to  the  fact  that,  though 
the  disease  has  been  reduced  by  prophylactic  measures  in  some 

places,  it  has  spread  to  (or  been  diagnosed  in)  Spain,  Portugal,  and 
France.  In  the  same  year  Negre  and  Raynaud  described  M.  para- 
melitensis  and  their  findings  have  been  recently  confirmed  by 
Bassett-Smith,  who  has  fully  described  a  case  of  para-undulant 
fever  contracted  in  the  South  of  France. 

Climatology. — The  endemic  areas  of  the  disease  are,  undoubtedly, 
firstly,  the  coasts  and  islands  of  the  Mediterranean,  Italy,  France, 
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Greece,  etc. ;  and,  secondly,  India,  especially  the  Punjab,  where 
the  causative  organism  has  been  obtained  in  human  beings  and 
goats.  We  have  met  with  cases  in  Ceylon.  Recently  it  has  been 
reported  from  many  other  parts  of  the  world— in  fact,  it  maybe 
said  to  be  cosmopoHtan,  and  to  extend  into  the  interior  of  the 
continents.  A  case  contracted  in  Northern  Nigeria  has  been 
reported  by  Low. 

It  is  certainly  a  disease  of  tropical  and  subtropical  climates,  and 
exists,  in  addition  to  the  two  localities  mentioned,  in  Russia,  East 

and  South  Africa,  Uganda,  where  it  is  called  '  munhinyo,'  the  Sudan, 
Mauretania,  China,  the  PhiUppine  and  Fiji  Islands,  North  and  South 
America,  and  the  West  Indies.  It  occurs  all  through  the  year, 
but  is  more  common  in  the  warm  weather  in  Malta. 

etiology. — The  cause,  as  has  been  indicated  in  the  history,  is 
M.  melitensis,  and  some  extremely  closely  allied  bacteria,  M.  para- 
melitensis  Negre  and  Raynaud  igia,  and  M.  pseudomeliiensis 

Sergent  and  Zammit  1908,  which  can  be  differentiated  by  aggluti- 
nation and  absorption  tests.  M.  melitensis  is  found  in  the  spleen, 

liver,  Iddney,  lymphatic  and  sahvary  glands,  the  blood,  bile,  faeces 

(rarely),  and  probably  in  the  alimentary  canal  (as  Eyre's  researches 
on  rabbits  indicate),  the  urine,  and  the  milk.  It  does  not  occur  in 

the  expired  air,  the  sweat,  the  saliva,  or  in  scrapings  from  the  skin- 
It  can  be  inoculated,  and  it  may  be  found  in  the  stomach  of 

mosquitoes  which  have  fed  upon  patients,  but  neither  they  nor  any 
other  biting  fly,  such  as  a  Slomoxys,  or  a  flea,  have  been  proved 

capable  of  spreading  the  disease.  It  is,  however,  very  resistant, 
and  can  live  for  eighty  days  in  dust,  or  in  water,  fresh  or  salt,  for  a 

month,  but  has  never  yet  been  found  naturally- in  air,  dust,  soil,  or 
water,  neither  have  any  of  these  in  a  natural  way  been  proved 

capable  of  spreading  the  disease.  It  is,  however,  true  that  dust, 
infected  with  damp  organisms  from  a  culture,  has  infected  monkeys, 
as  have  suspensions  of  the  organism  when  appUed  to  mucosae  of  the 
nose  or  throat.  It  appears,  however,  to  be  best  conveyed  to 
animals  in  food,  especially  milk. 

The  organism  has  also  been  found  by  the  serum  reaction  to  be 

present  in  50  per  cent,  of  the  goats  examined  in  Malta,  and  has  also 

been  obtained  from  the  milk  of  10  per  cent,  of  the  goats  investi- 
gated, and,  when  looked  for,  it  has  been  found  in  the  blood  of  goats 

and  other  animals.  The  milk  of  such  animals  contains  agglutinin 

for  the  germ  (Zemmit's  lacto-reaction) .  Notwithstanding  this 
infection,  the  animals  are  quite  healthy,  though  a  chronic  mastitis, 

as  observed  by  Neri,  may  occasionally  be  noted.  It  appears  to  be 

conveyed  to  man  by  infected  milk  ;  the  best  evidence  in  favour_  of 

which  is  the  infection  of  a  ship's  crew  by  the  milk  of  goats,  which 
were  being  conveyed  from  Malta  to  America,  53  per  cent,  of  which 
were  found  to  be  infected. 

The  distribution  of  the  disease,  therefore,  depends  upon  the  con- 

sumption of  infected  goat's  milk,  for  people  who  use  this  milk  will 
be  more  liable  to  infection  than  others— hence  its  occurrence  in 
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Malta  and  the  Mediterranean  districts,  in  South  Africa  and  India. 

This  is  also  the  reason  why  the  richer  classes  are  more  affected  than 

the  poorer,  and  why  individual  institutions  are  picked  out.  It  also 

explains  why  there  is  no  age  or  sex  incidence,  why  infants  rarely 

suffer,  and  why  occupation  and  surroundings  have  but  httle  in- fluence. 

How  the  disease  spreads  from  goat  to  goat  is  not  known.  Brumpt 

states  that  they  drink  human  and  animal  urine  if  deprived  of  salt, 

and  in  this  way  the  infection  may  be  kept  up.  The  percentage 

of  infected  goats  has  been  found  to  be  3-4  per  cent,  in  Algeria, 

29  per  cent,  in  St.  Marthal,  307  per  cent,  in  Tunis,  34-2  per  cent, 
in  Marseilles,  and  50  per  cent,  in  Malta. 

Mules,  asses,  horses,  oxen,  cows,  rabbits,  and  fowls,  are  all 

apparently  capable  of  spreading  the  infection,  while  often  they  do 

not  show  any  sign  of  disease. 

The  question  of  the  human  carrier  is  only  just  coming  forward 

with  any  degree  of  prominence  as  a  factor  to  be  considered  in  -the 

spread  of  the  disease,  but  Shaw  has  drawn  attention  to  this  possi- 

bihty  in  Malta,  where  many  of  the  dock  labourers  showed  agglu- 
tinins in  their  blood  for  M.  melitensis,  and  Missiroli  has  obtained  the 

micrococcus  from  the  blood  of  an  apparently  healthy  man  who 

subsequently  developed  the  fever  typically  in  fifteen  days,  and 
slightly  in  five  days. 

Four  modes  of  infection  are  described :  (i)  By  the  alimentary 
canal,  which  is  the  usual  method  ;  (2)  by  the  respiratory  system, 

inhahng  dust  contaminated  by  goat's  urine,  which  is  rare  ;  (3)  by 
the  cutaneous  system,  which  is  very  rare  ;  (4)  by  sexual  intercourse, 
which  is  possible. 

A  variety  of  M.  melitensis,  called  M.  paramelitensis,  is  described 
by  Negre  and  Rajmaud  as  the  cause  of  a  variety  of  fever  termed 

'  para-undulant  fever.' 
Pathology. — The  micrococcus  enters  the  blood-stream  via  the 

mucosae  of  the  alimentary  canal,  and  causes  a  genuine  septicaemia, 
with  enlargement  and  congestion  of  the  spleen  as  the  most  marked 
feature  ;  so  that  the  disease  somewhat  resembles  typhoid  fever  in 
many  of  its  characters,  without,  however,  producing  such  typical 
intestinal  lesions  as  that  disease.  According  to  some  authors 
(Ross,  etc.),  the  germ  can  be  conveyed  by  mosquitoes,  but  this  hd^ 
not  been  proved.  For  clinical  and  experimental  reasons  Bruce 
believes  that  one  attack  produces  an  immunity,  but  Manson  and 

Bassett-Smith  doubt  this.  The  organism  produces  haemolysins 
while  the  reaction  on  the  part  of  the  body  is  shown  by  the  formation 

of  agglutinins,  which  may  last  from  four  to  ten  years,  and  a  specific 
serum,  which  may  be  useful  for  immunization.  There  is  also  an 
immune  body  in  the  blood  suitable  for  complement  deviation,  and 
this  corresponds  with  the  quantity  of  the  agglutinins. 

Morbid  Anatomy.— The  morbid  anatomy  shows  an  enlarged  and 
congested  spleen,  some  congestion  of  the  liver,  kidney,  and  mesen- 

teric glands,  duodenum,  jejunum,  large  intestine,  and  lungs.  The 
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spleen  is  usually  much  enlarged,  weighing  from  lo  to  44  ounces. 
It  is  dark  red  in  colour,  and  may  be  soft  and  friable,  and  is  very 
congested,  with  enlarged  Malpighian  bodies.  The  hver  is  con- 

gested and  enlarged,  and  shows  cloudy  swelling,  with  a  round- 
celled  infiltration  between  the  lobules.  The  kidney  is  congested, 
and  may  show  a  glomerular  nephritis.  The  ahmentary  canal  may 
not  merely  be  congested,  but  the  colon  may  also  be  ulcerated, 
particularly  in  cases  of  haemorrhage.  The  lungs  are  congested, 
especially  at  the  bases,  and  may  show  patches  of  consohdation. 

Symptomatology. — Monkeys  fed  with  infected  milk  require  an 
incubation  of  fifteen  days,  while  in  human  beings  the  period, 
according  to  Johnstone,  is  fourteen  days. 
The  prodromata  are  usually  malaise,  chilliness,  headache, 

muscular  pains,  and  dyspepsia.  The  onset  comes  on  gradually, 
and  the  patient  continues  his  work  though  feeling  ill,  while  the 
temperature  rises  in  a  ladder,  being  higher  each  evening,  and 
remitting  somewhat  in  the  morning.  About  the  fourth  or  fifth 

day  of  the  illness  a  doctor  is  consulted  for  the  headache,  and  pains 

in  the  body  and  Umbs,  which  may  have  been  thought  to  be  rheu- 
matic. The  patient  looks  ill,  and  his  temperature  is  found  to  be 

about  103°  F.,  his  pulse  80  to  90,  and  his  tongue  coated  dorsally 
with  a  white  fur,  while  the  edges  are  red,  and  ma\^  be  indented  by 
the  teeth.  There  is  usually  a  shglit  sore  throat  and  a  tender 

epigastrium,  with  some  bronchial  catarrh  or  congestion  of  the  lungs, 
and  enlargement  and  tenderness  of  the  spleen,  which  develop  in  the 
course  of  a  week  or  so. 

All  these  symptoms  continue  for  about  a  couple  of  weeks,  the 

temperature  remaining  high — 103°  to  105°  F.- — -but  at  the  end  of 
this  period  the  fever  declines,  and  the  temperature  may  become 
normal,  while  the  patient  feels  much  better.  In  a  day  or  so, 
however,  a  relapse  occurs  with  much  the  same  symptoms  as  the 
attack.  This  relapse  subsides,  and  another  follows,  relapses  and 
intermissions  recurring  for  months. 

The  temperature  now  becomes  undulating,  with  a  marked  rise 
at  night  and  fall  in  the  morning,  while  the  patient  becomes  more 

and  more  anaemic,  weak,  and  wasted.  The  alimentarj^  canal  is 
irritated,  as  is  shown  by  the  dyspepsia  and  the  constipation  or 
diarrhoea.  The  throat  may  be  sore,  the  gums  spongy,  and  bleed 

on  pressure  ;  the  spleen  is  often  enlarged  and  painful,  and  the 

lungs  may  show  signs  of  bronchitis,  and  occasionally  lobular 

pneumonia,  while  the  heart  is  easily  excited,  and  liaemic  murmurs 

are  heard.  The  patient  shows  signs  of  prostration  and  head- 

ache, and  pains  all  over  the  body  are  felt.  Insomnia  and  hysterical 
emotions  are  not  uncommon,  but  actual  delirium  is  not  usual,  and 

the  memory  may  be  impaired,  while  neuritis — e.g.,  sciatica — rnay 

occur.  The  skin  is  pale  but  damp,  due  to  local  or  general  perspira- 
tion, which  is  very  common,  and  occurs  with  each  remission  of  the 

temperature,  the  sweat  being  of  a  peculiar  disagreeable  odour. 
Sudamina  is  not  uncommon  after  the  third  week.  Desquamation 
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may  occur,  as  well  as  prickly  heat,  boils,  bedsores,  subcut
aneous 

abscesses  or  hgemorrhages. 

The  joints  may  become  swollen  and  very  painful,  but  the  skm  ove
r 

them  is  seldom  reddened.  Of  all  the  joints  the  hip,  shoulder,  ankle, 

and  knee  appear  most  commonly  affected.  Inflammation 
 or 

neuralgia  of  the  testes  may  occur,  and  at  times  the  parotid  also 
becomes  inflamed. 

The  blood  has  been  more  particularly  studied  by  Bassett-Smith 

and  Gabbi,  who  find  a  secondary  anaemia  with  a  loss  of  20  to  40  per 

cent,  of  the  corpuscles,  with  some  poikilocytosis  and  an  even 

greater  reduction  of  the  haemoglobin.  The  leucocytic  count  is 

normal,  but  there  is  a  decrease  in  the  polymorphonuclears,  and  an 

increase  in  the  mononuclears  up  to  as  much  as  80  per  cent,  in  some 

cases.  Phagocytosis  is  said  to  be  diminished,  as  is  also  the  bac- 
tericidal power  of  the  blood. 

Agglutination  is  a  useful  test,  but  must  be  in  a  dilution  of  at 

least  I  in  50,  otherwise  errors  in  diagnosis  wifl  result.  Bassett- 
Smith  recommends  a  high  dilution  (i  in  1,000),  but  in  our  experience 

I  in  80  is  generally  sufficient,  with  a  time-limit  of  thirty  minutes. 
This  reaction  is  said  to  last  for  a  very  long  time — i.e.,  two  to  seven 
years.  Birt  and  Lamb  have  made  this  serum  reaction  the  basis 

of  prognosis,  which  is  considered  to  be  unfavourable  if  continuously 
low,  or  rapidly  altering  from  a  high  to  a  low  figure.  Agglutinins  are 

present  also  in  the  saliva  (saliva-reaction  of  Polacci  and  others). 
The  urine  is  passed  in  fair  quantity,  and  has  a  slightly  acid 

reaction,  with  a  deposit  of  urates  and  phosphates,  but  there  is  very 
seldom  any  albumin,  though  bile  may  be  present  in  severe  cases,  and 
the  specific  germ  can  be  found  in  the  urine  even  two  years  after  an 
attack.  Albuminuria  and  nephritis  may  occur,  and  very  rarely 
haematuria. 

The  patient  is  now  anaemic,  and  ■  prostrated  by  the  repeated 
attacks  of  fever,  when  gradually  the  symptoms  begin  to  improve, 
the  intermissions  lengthen,  the  attacks  lessen  in  length  and 
severity,  the  temperature  becomes  normal  or  subnormal  in  the 

morning,  rising  a  little  at  night.  Gradually  this  evening  rise 
diminishes  until  it  stops,  the  tongue  clears,  the  symptoms  abate, 
and  convalescence  begins  after  an  illness  of  from  20  to  300  days, 
with  an  average  of  90  days. 

Varieties. — Two  varieties  distinct  from  the  typical  description 
given  above  are  recognized  by  Hughes — viz.,  a  mahgnant  and  an 
intermittent — to  which  a  third  or  ambulatory  variety  may  be  added. 

The  Malignant  Variety.- — -Suddenly,  without  warning,  the  patient 

is  attacked  with  high  fever,  the  temperature  rising  to  104°  or 

105°  F.,  with  severe  pains  all  over  the  body,  flushed  face,  and  all 
the  other  symptoms  already  mentioned,  but  in  an  aggravated  form, 
and  often  associated  with  basal  pneumonia,  and  diarrhoea  with 
offensive  stools. 

After  a  little  the  symptoms  abate  somewhat,  but  instead  of 

improving,  the  pulse  becomes  intermittent,  the  breathing  is  laboui-ed, 
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and  vomiting  become^  serious,  and  the  patient  gradually  passes  into 
the  typhoid  state,  when  hyperpyrexia  sets  in,  and  death  takes  place 
trom  the  fifth  to  the  twenty-first  day  of  the  illness. 

The  Intermittent  Variety. — The  onset  in  this  variety  is  very 
gradual.  When  the  attack  is  fully  developed,  the  temperature  is 
about  normal  in  the  morning,  but  rises  in  the  afternoon  to  99*"  or 
105°  F.,  this  rise  being  accompanied  by  malaise,  irritability,  and chilliness.  During  the  night  sweating  occurs,  and  the  temperature 
falls  to  nearly  normal.  This  fever  continues  usually  for  about  six 
weeks,  but  may  be  prolonged  for  about  six  months,  and  is  usually 
unassociated  with  any  serious  symptoms — in  fact,  so  mild  may  the 
attack  be  that  it  is  not  discovered  until  the  patient's  general  health begins  to  be  unsatisfactory,  and  he  seeks  medical  advice. 

■  The  Ambulatory  Faneify.— Apparently  at  times  the  organism  may 
produce  such  little  effect  that  the  infected  person  may  be  unaware 
that  he  is  suffering  from  any  complaint,  and  may  pursue  his  daily 
vocation.  Thus,  out  of  525  dock-hands  examined  by  Shaw  at  Malta 
for  the  serum  reaction,  79  gave  positive  results  ;  and  of  22  tested, 
9  contained  the  organism  either  in  the  blood  or  urine,  or  both. 

Para-undulant  Fever. — This  is  a  variety  with  the  typical  symp- 
toms, but  due  to  a  Micrococcus  paramelitensis  described  by  Negre 

and  Raynaud,  which  seems  to  be  distinct  from  M.  melitensis. 

Complications. — Ulcers  may,  though  rarely,occur  in  the  small  and 
large  intestine,  and  give  rise  to  haemorrhage,  while  persistent  vomit- 

ing, diarrhoea,  hyperpyrexia,  pneumonia,  pleuritic  effusion,  and 

cardiac  failure  all  form  serious  complications.  Orchitis  is  common' 

Sequelae. — Paralysis,  wasting  of  muscles,  loss  of  memory,  tremu 

lousness,  and  neurasthenia  are  possible  sequelae.  . ' . .  ■  ~ 
Diagnosis. — The  principal  clinical  signs  on  which  to  base  a 

diagnosis  are  the  prolonged  undulant  character  of  the  fever,  the 
profuse  sweatings,  and  the  articular  symptoms. 

Bacteriological  methods  of  diagnosis  should  be  always  resorted 
to  whenever  possible.  The  agglutination  reaction,  if  the  blood  is 
sufficiently  diluted  (at  least  i  in  80),  the  test  properly  performed, 
and  carried  out  using  a  known  and  reliable  strain  of  the  germ,  is,  in 
our  experience,  sufficiently  certain,  but  in  any  doubtful  case  the 
blood  should  be  investigated  for  the  presence  of  M.  melitensis, 
using  nutrose  media  or  the  dilution  method.  In  case  of  a  negative 
result,  the  examination  should  be  repeated  at  least  three  times  at 

different  periods  of  the  disease. 

Nicolle  and  Conor  consider  that  many  of  the  errors  are  due,  firstly,  to 
leaving  the  serum  in  contact  with  the  clot,  and  state  that  either  the  blood 
should  be  used  at  once  or  the  serum  separated  from  the  clot ;  and,  secondly, 
in  ord^r  to  prevent  obtaining  positive  leactions  with  non-undulant  fever  serum, 
that  sera,  to  be  tested,  should  be  heated  to  56"  C.  for  half  an  hour  in  order  to 
destroy  the  non-specific  agglutinins,  as  first  recommended  by  Negre  and 
Raynaud. 

Saisawa  and  others  have  applied  to  Malta  fever  the  Bordet-Gengou  com- 
plement-deviation reaction,  but  the  technique  is  rather  complicated  for 

routine  work,  and  the  results  have  not  been  very  good. 

The  presence  of  a  high  opsonic  index  for  M.  melitensis  may  help  the  diag- nosis. 
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The  diseases  from  which  Malta  fever  must  be  distinguished  are 

typhoid,  recognized  by  a  positive  Widal  reaction,  malaria,  recognized 

by  the  presence  of  the  blood  parasites,  and  kala-azar,  by  its  parasite 
in  the  spleen  juice. 

Prognosis. — The  prognosis  in  the  usual  form  and  the  mild  type  is 
good,  the  dangers  being  syncope  and  complications.  The  sudden 
malignant  type  is  rare,  but  very  fatal.  The  mortality  is  placed  as 
low  as  2  per  cent,  by  Bruce,  but  others  have  reckoned  it  as  high  as 
13  per  cent,  for  the  army  in  Malta,  and  g  per  cent,  for  the  civilian 

population. 
Treatment. — The  treatment  is  entirely -symptomatic,  as  no  drug 

is  known  which  will  kill  the  parasite,  and  the  vaccine  and  serum 

treatment  has  not  been  successful.  The  recently  introduced  Tram- 

busti's  serum,  however,  seems  to  be  more  efficacious  than  previous 
ones,  and  is  worth  further  investigation.  It  is  prepared  by  inocu- 

lating animals  with  a  nucleo-proteid  vaccine,  according  to  the 
method  of  Lustig  and  Galeotti.  The  principal  symptoms  which 
require  treatment  are  fever,  pain,  gastric  and  intestinal  disturbances, 

congestion  of  the  mouth  and  throat,  nervous  symptoms,  and  haemor- 
rhages.   Attention  must  be  paid  to  the  skin,  lungs,  and  heart. 

The  patient  also  requires  the  utmost  care  as  regards  nursing, 
and  in  the  acute  .stages  the  bed-pan  should  be  used.  Chills  must 
be  avoided  by  the  use  of  warm  clothing,  and  the  room  should  be 

rendered  gnat-proof  to  keep  off  flies.  '  Care  must  be  taken  that  the bladder  is  emptied  regularly. 
The  fever  is  best  treated  by  tepid  sponging  when  moderate,  and 

cold  sponging  and  ice-packs  when  severe.  As  regards  pains, 
headache  is  treated  by  bromides,  with  or  without  morphia,  or  small 
doses  of  phenazone  or  phenacetin  with  caffeine  may  be  used  ;  pains 
in  the  joints  by  hot  fomentations  with  belladonna  or  opium  ;  general 
pains  by  a  hypodermic  injection  of  morphia.  Scott's  dressing  may 
be  applied  to  a  swollen  and  painful  joint,  and  pain  in  the  soles  of  the 
feet  may  be  treated  by  cold-water  applications.  Vomiting  is  to 
be  treated  as  described  under  Malaria.  Constipation  is  met  by  a 
dose  of  calomel  and  a  saUne,  and  the  bowels  kept  open  by  compound 
liquorice  powder  or  enemata.  Diarrhoea  is  controlled  by  some 
ordinary  astringent  mixture,  or  bismuth,  or  tannalbin  powders  in 
some  form,  whileDover'spowderis  very  useful,  as  it  also  reUeves  pain. If  the  colon  is  affected,  the  treatment  may  be  on  the  same  lines 
as  for  a  mild  attack  of  dysentery,  boracic  enemata  being  used 
bmall  doses  of  calomel—^  grain— three  or  four  times  a  day  as 
an  mtestmal  disinfectant,  are  useful.  The  dyspepsia  may  require 
treatment  on  the  ordinary  lines.  A  mouth-wash  of  glycothymoline 
or  glycerin  borax  and  myrrh,  or  listerine,  should  be  used  and  the 
tnroat  cleaned  by  an  alkaline  spray,  and  then  astringed  by  a  gargle 
ihe  nervous  symptoms  are  soothed  by  cool  sponging  or  by  the 
Dromide  and  morphia  mentioned  above.  Heemorrhages  must  be 
controlled  by  rest,  applications  of  ice,  careful  regulation  of  food,  and aaministration  of  adrenalin  and  calcium  chloride.    The  skin  must 

6s 
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be  carefully  watched,  and  prickly  heat,  boils,  or  tlireatening  bed- 

sores promptly  treated,  and  special  care  must  be  taken  that  alter 

sweating,  which  often  occurs  at  night,  the  clothes  are  changed. 

The  lungs  should  be  watched  for  signs  of  congestion  and  pneumonia 

or  pleurisy,  which  must  receive  the  usual  treatment.  The  heart 

must  be  carefully  studied,  and  digitahs,  strychnine,  iron,  or  some 

other  cardiac  tonic  administered  as  required.  Bassett-Smith 

recommends  vaccine  and  yeast  therapy.  The  vaccine  is  prepared 

from  the  strain  infecting  the  patient,  and  given  in  doses  of  lOO  to 

500  miUions  of  germs,  and  the  yeast  in  doses  of  2  drachms  twice 

a  day.  The  vaccine  should  be  given  only  when  the  fever  is  of  a 
low  type. 

Low  diet  is  necessary  during  the  attack  ;  but  if  milk  is  used,  care 

must  be  taken  that  it  is  not  goat's  milk,  or  derived  from  an  infected 

source,  otherwise,  while  treating  the  patient,  a  process  of  reinfection
 

may  also  be  carried  out.  During  the  intermission  the  patient
 

should  be  given  light  nutritious  food,  care  being  taken  to  see  that
 

it  is  really  digested. 

Stimulants,  in  the  form  of  champagne  or  brandy,  are  often 

necessary  in  severe  cases,  because  of  the  cardiac  and  g
eneral 

depression. 

De  Brum  claims  to  have  had  good  restilts  in  the  treatnient  of  
Malta  fever 

by  giving  massive  doses  of  quinine  (i  drachm  daily).  Ga
bbi  uses  thymol enemata. 

Prophvlaxis.— The  prophylaxis  appears  to  be  
simple  and  to  consist 

in  the  avoidance  of  goat's  milk.  The  Gibral
tar  authorities  have 

completely  stamped  out  Malta  fever  by  proh
ibiting  the  importation 

of  goats  from  Malta,  which,  together  with 
 the  diminution  of  the 

disease  in  Malta,  clearly  demonstrates  the  gr
eat  practical  value  of 

the  work  performed  by  the  late  Commission
,  fhe  average  numbei 

of  cases  in  the  British  troops  stationed  at  Ma
lta  before  1906  used 

to  be  240  per  anmmi  ;  since  1906  condensed
  milk  only  is  supphed, 

and  the  number  of  cases  has  steadily  decreas
ed,  until  m  1910  one 

case  only  was  recorded. 

The  prophylactic  measures  may  be  summarize
d  as  follows  :  — 

A .  General  Measures. 

(1)  Notification. 

(2)  Isolation. 

(3)  Disinfection. 
(4)  Sterilization  of  milk  and  watei. 

(5)  Good  hygiene. 
B.  Personal  Measures. 

(1)  Personal  cleanliness.  , 

2    Prevention  of  infection  from  mother  t
o  child. 

(3)  I  reliable  vaccine  will  probably  b
e  prepared  m  future. 

C.  Veterinary  Measures. 

(I)  Investigation  of  goats  by  seru
m  and  lacto  reaction. 

g!  ̂:^S^^r:S:^^^  
goats  by  vaccmes. 

4   Prevention  of  importation  of  in
fected  ammals. 

(5)  Inspection  of  stables,  et
c. 
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CHAPTER  XXXVIII 

PLAGUE 

Sjnoiiyms  —  Definition  —  History  —  Climatology  —  etiology  —  Pa  tliulogy  — 

Symptomatology  —  Diagnosis  —  Prognosis  —  Treatment —  Prophylaxis — References. 

Synonyms.— Black  Death,  Pestis,  Lues.  French:  La  Peste.  German: 

Die  Paste.  ItoZiaw Peste  Bubbonica.  Jwt^ia .■  Mahamari.  Japan: 

Yeki.    CMwfl  .•  Kota-wen.    C7gaw(^fl Kaumpuli. 

Definition. — Plague  is  a  septicsemia  caused  by  the  Bacillus  pestis. 

which  produces  an  epizootic  in  rats,  from  which  it  spreads  to  man 

and  other  animals  by  the  agency  of  fleas. 

In  man  it  causes  an  acute  specific  fever,  characterized  by  an 

inflammation  of  the  lymphatic  glands  ;  a  secondary  septicaemia,  with 

hsemon-hages,  skin  necrosis,  and  often  a  secondary  pneumonia  ;  or 

it  may  give  rise  to  a  primary  pneumonia  or  a  primary  sep
ticsemia. 

The  pneumonic  forms  are  highly  infectious,  spreadmg  from  man 
 to 

man  by  aerial  convection. 

History  and  Epidemiology.— Plague,  because  of  its  epidemicity  and  i
ts  high 

mortality,  is  much  feared,  and  has  been  noticed  from  early  times  to
  be  associ- 

ated with  a  mortality  among  rats.  Thus,  the  Bible  contains  an  accoun
t  of 

an  epidemic  disease  in  the  Pliilistine  country  which  produced  buboes  
m  human 

beings  and  Idlled  rats  ('mice  of  the  field'),  and  there  is  also  re
ference  in 

Simpson's  worli  on  plague  to  the  fact  that  Sennacherib's  army  w
as  attacked 

bv  a  pestilence  in  which  field-mice  were  in  some  way  concerned. 

But  it  was  not  until  the  outbreak  in  Pelusium,  a  great  Egyptian  m
arket, 

in  A  D  '^A2  that  the  disease  was  seriously  considered,  for  it  s
pread  to 

Byzantium,' at  that  time  the  city  of  the  world,  and  then  passed  into  Asia 

and  through  North  Africa  into  Western  Europe  as  far  as  Irel
and,  lasting  in 

epidemic  form  for  about  200  years.    •  ^,     ■ .         .  ^oT^ri^-mir 
The  next  outbreak  is  in  the  eleventh  century,  when  it  spread  as  a

  pandemic 

reaching  a  maximum  in  the  fourteenth  century  and  graduall
y  declining  until 

suddenly  in  the  seventeenth  century,  it  left  Western  Europe,  
and  m  1884  it 

vanished  from  Eastern  Europe,  and  practically  from  Asia 
 Minor,  remaimng, 

however  in  the  district  of  Assyr,  m  West  Arabia.  ,   ,  ̂■ 

This  Rreat  pandemic  stirred  Governments  to  take  
prophylactic  measures 

anl  co^nt  B?rnabo,  of  Reggio.  is  found  impressing  stern  qua-jtin^^^^^^^^ 

in  1374,  while  the  Venetians,  in  1403  and  subsequent  years,  ̂ ^^^.I'^^^l'^f^^ 
tionfof  modern  prophylaxis  by  erecting  the  first  1^/^^/^"°'  ̂ 3^?°*,^^°^  Se 
isolation  of  the  sick,  by  instituting  the  quarantine  

for  forty  ̂ ^vs  (hence  ine 

term),  and  by  the  disinfection  of  clothmg  and  
merchandise.  Further  theN 

compelled  the  ship  coming  from  an  infected  port  to 
 hoist  a  ye  low  Aag  and 

?Sow  anl^spection  of  the  crew  and  passengers 
 before  it  was  given  pratique. 1028 
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In  the  meanwhile  plague  occurred  in  India,  where  the  first  records  are  to 

be  found  in  a  sacred  Hindu  book,  the  '  Bh^gavat  Purana,'  believed  to  be 
800  3'ears  old,  which  describes  a  disease  in  man  associated  with  death  among 
rats,  and  advises  the  vacation  of  a  house  in  which  dead  rats  are  found.  Plague 

is  known  to  have  formed  epidemics  in  the  eleventh,  twelfth,  fourteenth, 

fifteenth,  sixteenth,  and  seventeenth  centuries,  after  which,  apparently,  it 

disappeared,  only  to  reappear  in  Gujurat  and  Sindh  in  181 2.  In  1823  it  was 
discovered  that  plague  existed  in  the  districts  of  Gaihival  and  Kumaon,  but  no 
one  has  been  able  to  determine  from  whence  it  came,  or  how  long  it  had  existed 

in  those  places.  It  is  now  said  to  be  endemic  there,  and  to  form  the  focus  for 

the  epidemic  of  Delhi  in  1 825,  and  Rohilcund  in  1836.  In  1836  plague  broke  out 

in  Rajputana — the  so-called  Pali  Plague,  from  the  place  first  infected- — and 
lasted  two  years.  Since  then  plague  has  been  introduced  into  India  from  China, 

and  has  spread  therein,  as  will  be  explained  later.  -With  regard  to  China,  it  is 
difficult  to  obtain  any  exact  information,  but  it  is  possible  that  plague  may 
have  been  introduced  at  some  time  by  Mohammedans  returning  from  Mecca 
via  Burma  to  the  province  of  Yunnan,  where,  according  to  Minakata,  it 
was  known  some  time  between  1736  and  1809,  for  a  Chinese  author  who  lived 
during  this  period  gives  an  account  of  a  disease  which  caused  death  in  men 
and  rats.  From  that  time  plague  has  been  endemic  in  Yunnan,  from  which  it 
appears  to  have  spread  southwards,  reaching  Pakhoi,  on  the  southern  coast, 
about  1867,  where  it  disappears  and  reappears  at  intervals  without  apparently 
affecting  other  regions,  until  1894,  when,  after  an  absence  of  ten  years,  it 
again  reappears,  and,  infecting  the  district  of  Kaochao,  spreads  via  Canton  to 
Hong-Kong.  In  June,  1894,  Kitasato  found  the  causative  bacillus  incases  in 
Hong-Kong,  and  this  was  confirmed  by  the  independent  discovery  of  the 
same  bacillus  a  little  later  by  Yersin  in  the  same  town.  In  1896  it  spread 
from  China  to  Bombay,  from  which  it  has  gradually  extended  over  the  larger 
portion  of  India,  causing  an  enormous  number  of  deaths. 

In  1897  a  most  important  international  conference  was  held  at  Venice, 
when  protective  measures  were  agreed  to,  and  regulations  framed  to  combat 
the  disease,  based  upon  the  view  that  the  sick  person  and  lois  personal  effects 
were  the  chief  source  of  danger,  and  a  quarantine  of  ten  days  from  the  last 
infected  port  was  placed  upon  healthy  ships.  In  1898  the  pandemic  spread 
from  India  to  Madagascar,  and  from  there  to  Lorenzo  Marquez  and  Mauritius. 
In  1899  it  affected  the  Malay  States,  the  Pliilippine  Islands,  New  Caledonia, 
the  Sandwich  Islands,  Australia,  San  Francisco,  New  York,  Asuncion,  Rosario, 
Buenos  Ayres,  Rio  de  Janeiro,  Oporto,  Lisbon,  and  Alexandria.  In  1900 
it  passed  from  Rosario  to  Cape  Town,  and  also  appeared  in  Glasgow. 

In  1903  a  Second  International  Conference  was  held  in  Paris,  which  issued 
a  series  of  regulations  confirming  those  of  the  Venetian  Conference,  except 
that  the  quarantine  of  ships  was  reduced  to  five  days,  and  that  the  agency  of 
the  rat  in  the  disease  was  clearly  recognized,  and  regulations  for  its  destruction 
framed.  Further,  this  Conference  established  an  International  Sanitary 
Office  in  Paris  for  the  purpose  of  collecting  and  transmitting  sanitary  informa- 

tion to  the  different  countries.  In  1904  Johannesburg  was  attacked,  in  1905 
Persia  and  Russia,  in  1906  Leigh,  and  in  1907  Accra,  on  the  Gold  Coast,  in 
which  year  the  disease  was  widespread  throughout  the  world,  occurring  in 
India,  Persia,  Arabia,  Egypt,  Tunisia,  Algeria,  West  Africa,  South  Africa, 
East  Africa,  Russia,  Glasgow,  Argentina,  Brazil,  Chili,  Paraguay,  Peru, 
Uruguay,  United  States,  Australia,  New  Zealand,  Japan,  China,  and  Indo- China. 

Turning  to  Africa,  wliich  has  already  been  mentioned  to  have  been  often 
infected,  it  is  now  known  to  possess  two  infected  endemic  areas — viz.,  Ben- 

ghazi, in  Tripoli,  and  Buddu,  Koki,  and  Nkole,  in  Uganda,  from  the  latter  ot 
which  an  epidemic  is  supposed  to  have  spread  into  the  Kissiba  district  of German  East  Africa. 

Such  a  pandemic  as  the  one  just  described  could  hardly  exist  without 
numerous  careful  inquiries  into  its  causation  and  spread,  for  Govemments 
were  interested  in  its  prevention.  Therefore  Austrian,  German,  and  Russian 
<-ommissions  were  appointed,  and  did  excellent  work.    In  T898  the  first 
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Plague  Commission  of  India  was  appointed,  and  was  followed  by  an  Advisory 
Committee  of  the  India  Office,  Royal  Society,  and  Lister  Institute,  appointed m  TQ04,  and,  finally,  in  conjunction  with  this  committee,  the  Second  India 
Commission  was  appointed  in  1907,  and  has  done  excellent  work  in  tracing 
the  aetiology  to  the  rat-flea. 

In  the  meanwhile  individual  observers  had  also  studied  the  disease — 
e.g.,  Lustig  of  Florence,  and  HafEkine  of  India,  had  brought  forward  protective 
vaccines,  while  Verybitski,  of  St.  Petersburg,  showed,  in  1904,  the  importance of  the  flea  as  a  cause  of  the  disease. 

According  to  Nicolas  plague  is  almost  constantly  present  in  New  Caledonia, where  the  bacillus  is  believed  to  exist  in  a  latent  form. 
In  1909-10  in  Manchuria  there  was  a  very  severe  epidemic  of  pneumonic 

plague  with  a  few  cases  of  the  bubonic  type.  It  was  studied  by  Strong, 
Kitasato,  Teague,  Galeotti  and  others. 

Climatology.— At  the  present  moment  the  so-called  endemic  regions 
are  an  area  in  the  Kurdistan  Hills,  with  a  secondary  area  in  Irak, 
in  Mesopotamia  ;  another  area  about  the  Himalayas — i.e.,  Kumaon 
and  Gurwhal,  in  India,  Thibet  and  Yunnan,  in  China— and  four 
lesser  areas — viz.,  Benghazi,  in  Tripoli,  Uganda,  in  Central  Africa, 
Azeer,  in  Arabia,  and  the  trans-Baikal  Province  of  Siberia— but  only 
the  first  two  are  of  real  importance  as  far  as  we  know.  On  the 
strength  of  these  two  different  regions  an  attempt  has  been  made 
to  differentiate  two  distinct  types  of  the  disease  :  the  first,  the 
Western  Asiatic,  being  mild,  and  pneumonic  cases  rare,  while  it  is 

often  self-limited,  not  capable  of  wide  distribution,  and  not  asso- 
ciated with  an  epizootic  in  rats  ;  the  second  is  the  Indo-Chinese 

plague,  or  the  disease,  as  it  is  loiown  to-day.  It  seems,  however, 
hardly  likely  that  such  a  distinction  will  be  supported  when  the 
disease  in  the  first  area  is  carefully  studied.  Climate  appears  to 
have  but  little  influence  on  the  distribution  of  the  disease,  and  soil 

apparently  none.  The  hot  season  of  the  Tropics  and  the  winter 
season  of  the  Temperate  Zone  are  deleterious  to  the  spread  of  the 
disease.  The  reason  for  this  appears  to  be  the  effect  of  temperature 
on  the  bacilli  in  the  flea,  which  disappear  rapidly  from  its  stomach 

above  85°  F.,  and  are  very  ineffectual  at  that  temperature,  while 
at  70°  F.  they  are  virulent.  Moreover,  as  has  akeady  been  stated 
in  the  chapter  on  Fleas,  high  temperatures  restrain  the  adults  from 
laying  eggs  and  the  larvae  from  developing.  When  temperatures 

below  50°  F.  are  reached,  it  is  found  that  rats  die  before  the  bacilli 
pass  into  the  blood,  and  therefore  the  fleas  do  not  become  infected 

when  sucking  the  blood.  A  temperature  of  about  70°  F.  is  therefore 
best  for  the  propagatioh  of  an  epidemic. 

etiology. — ^The  fetiology  of  plague  has  been  placed  on  a  sure 

footing  by  the  laboiu's  of  Kitasato,  Yersin,  Canthe,  Thompson, 
Ogata,  Kolle,  Martini,  and  the  Special  Committee  alread3'  men- 

tioned, together  with  the  Second  Indian  Commission. 

It  is  caused  by  the  Bacillus  pesiis  of  Kitasato  and  Yersin,  which 
is  found  in  the  fluid  of  the  initial  cutaneous  vesicle,  the  buboes,  the 

spleen,  the  blood,  and  the  sputum  in  cases  of  pneumonia.  When 

inoculated  into  monkeys,  cats,  rats,  guinea-pigs,  squirrels,  mon- 
gooses, bats,  jerboas,  etc.,  it  causes  the  typical  disease,  while  in 
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bovines  and  equines  it  only  causes  local  reactions.  Canines,  birds, 

and  reptiles  appear  to  be  immune.  It  causes  a  natural  epizootic  in 

rats,  which  apparently  is  the  true  disease,  from  which  that  of  man 

must  be  looked  upon  as  an  offshoot.  In  rats  it  produces  either  an 

acute  or  a  chronic  attack,  the  post-mortem  appearances  of  which 
are  different. 

In  the  acute  type  a  bubo  is  found  in  85  per  cent,  of  infected  rats, 
being  present  usually  in  the  neck  or  axilla.  If  the  bubo  is  absent, 
a  plague  rat  can  be  recognized  by  the  subcutaneous  congestion,  the 

purpHsh-red  appearance  of  the  muscles,  the  waxy,  mottled,  or 
finety  granular  appearance  of  the  liver,  the  hcemorrhages,  and  the 
pleural  effusions.  The  diagnosis  can  be  confirmed  by  finding  the 
bacilli  in  the  bubo,  the  spleen,  or  the  blood. 
The  chronic  type  of  the  disease  consists  of  encapsuled  caseous 

foci,  or  abscesses  containing  bacilli,  and  found  in  the  spleen  and 
other  organs.    This  form  plays  no  part  in  the  spread  of  the  disease. 

The  epizootic  does  not  continue  with  equal  virulence  all  the  year 
round,  for  it  appears  to  be  profoundly  altered  by  the  temperature 
being  diminished  in  the  hot  weather  of  the  Tropics  and  the  cold 
weather  of  the  Temperate  Zone.  Thus  in  Bombay  the  Plague 

Commission  found  1,766  plague-infected  rats  in  one  week  in  the 
season  December  to  Ma.y,  and  only  20  to  30  in  the  season  June  to 
November.    The  cause  of  this  variation  has  already  been  given. 

But  all  rats  are  not  equally  infected,  for  it  was  found  in  Bombay 
that  there  were  two  principal  species,  Epimys  norvegicus  and  E.  rattus, 
and  that  during  the  epizootic  period  no  less  than  1,334  of  the  1,766 
belonged  to  the  former  species,  while  in  the  non-epizootic  period 
it  alone  carried  on  the  disease.  The  reason  assigned  for  this  differ- 

ence was  that  the  numbers  of  the  flea  population  of  the  two  rats 
were  very  different,  E.  norvegicus  possessing  about  double  the 
number  of  E.  rattus.  Further,  it  was  noticed  that  the  curve  of 
E.  norvegicus  infection  began  to  rise  about  ten  days  before  that 
of  E.  rattus,  which  points  to  the  origin  of  the  infection  of  the  latter 
from  the  former  in  the  first  instance. 

E.  norvegicus,  which  is  not  nearly  so  numerous  in  Bombay  as 
E.  ratttis,  lives  outside  houses,  for  the  most  part  in  sewers,  drains, 
and  stables,  and  has  a  great  facility  for  burrowing,  and  is  a  good 
climber.  It,  however,  has  never  been  found  above  the  third  floor 
of  a  house.  It  forms  its  nest  in  one  of  its  burrows,  and  breeds  all 
the  year  round,  but  has  two  special  seasons,  one  in  March,  and  one 
from  June  to  October,  the  average  family  being  eight. 

E.  rattus  is  more  common  in  Bombay  than  E.  norvegicus,  es- 
pecially in  houses,  where  it  increases,  relatively  to  the  other,  up  to 

the  third  floor,  but  above  that  level  it  alone  infects  the  house.  It 
is  not  so  common  in  gullies,  compounds,  stables,  go-downs,  and  food 
and  tea  shops  as  E.  norvegicus.  The  common  meeting-ground  of 
tile  two  species  appears  to  be  the  lower  floors  of  houses,  gullies  and 
go-downs.  Though  a  domesticated  rat,  it  can  climb  and  burrow, 
it  torms  Its  nest  in  cupboards,  heaps  of  firewood,  etc.,  and  breeds 
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all  the  year  round,  but  especially  from  June  to  October,  the  average 
family  being  five. 

The  spread  of  the  plague  from  E.  norvegicus  to  E.  rattus,  accord- 
ing to  the  experiments  of  the  Commission,  is  neither  by  direct  con- 

tact, nor  by  air,  soil,  or  food,  but  solely  by  the  flea.  Contact  was 

excluded  by  placing  healthy  rats  in  the  same  room  with  plague- 
infected  animals  from  which  the  fleas  had  been  removed,  when  it 

was  found  that  none  of  them  developed  plague.  The  experiment 

was  kept  up  for  a  long  time,  replacing  dead  infected  rats  with 
freshly  infected  rats,  and,  further,  the  room  was  never  cleaned  out, 
so  that  the  healthy  animals  lived  in  contact  with  the  infected 
urine  and  faeces,  and  even  ate  food  polluted  therewith,  and  yet  not 

one  contracted  plague,  thus  excluding  transmission  by  contact,  soil, 
and  food. 

Again,  when  healthy  animals  were  suspended  in  cages  2  feet 
from  the  groimd,  so  that  the  fleas  could  not  get  to  them,  or  placed 

on  the  ground,  and  surrounded  by  6  inches  of  tangle-foot,  over 
which  a  flea  cannot  pass,  as  it  is  said  to  be  incapable  of  jumping 
more  than  4  inches,  or  surrounded  by  a  curtain  of  wire  gauze  so 

fine  that  a  flea  could  not  penetrate  it,  and  exposed  to  infection, 

they  escaped,  though  others  not  so  protected  became  infected,  thus 

disproving  aerial  infection.  Further,  the  transmission  by  the  rat- 

flea  was  proved  by  constructing  a  glass  box,  inside  which  two  wire 

cages  were  placed  at  a  little  distance,  but  side  by  side,  each  standing 
in  a  tray  filled  with  sand.  Each  cage  had  a  hd,  through  which  rats, 
food,  water,  etc.,  could  be  introduced,  and  the  whole  apparatus 

was  covered  in  with  fine  muslin  to  prevent  the  escape  of  the  fleas. 

A  plague-infected  rat  and  a  number  of  rat-fleas  were  placed  in  one 

cage.  When  this  rat  died,  a  healthy  rat  was  placed  in  the  other 

cage  and  after  some  time  the  dead  body  of  the  infected  rat  was 

removed,  when  it  was  found  that  the  new  rat  became  infected  with 

plague,  and  fleas  containing  plague  baciUi  were  found  upon  it. 

This  experiment  was  repeated  many  times,  45  per  cent,  of  the 

exposed  rats  taking  the  disease.  Further,  fleas  infected  by  biting 

plague  rats  when  placed  upon  healthy  rats  produced  the  disease  in 

55  per  cent,  of  the  experiments. 
The  Commission  calculated  that  the  blood  of  an  ordinary  plague 

rat  in  two-thirds  of  the  cases  contains  more  than  100,000,000  baciUi 

per  cubic  centimetre,  and  that  a  flea's  stomach  could  hold  0-5  cubic 
miUimetre  of  blood.  Therefore  when  the  flea  gorged  itself  on  the 

average  plague-stricken  rat  it  received  at  least  5,000  bacilh.  These 

bacilh  are  found  only  in  the  stomach  and  in  the  ahmentary  canal 

posterior  to  that  viscus,  especially  the  rectum,  and  escape  from  the 

flea  solely  with  the  faeces.  It  was  proved,  however,  that  the  bacilh 

multiphed  in  the  body  of  the  flea  by  allowing  infected  fleas  to  feed 

solely  on  uninfected  rats,  a  fresh  one  being  supplied  each  day,  when 

abundant  baciUi  were  found  up  to  the  twelfth,  and  once  to  the 

twentieth  day,  thus  proving  that  multiplication  must  have  
taken 

place,  otherwise  the  original  number  of  bacilli  would  have  
become 
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much  diluted  by  the  feeds  with  fresh  blond.  Further,  it  was  dis- 

covered that  the  proportion  of  fleas  in  whose  stomach  multiplication 

took  place  was  six  times  greater  in  the  epidemic  than  in  the  non- 

epidemic  season.  In  the  former  season  the  bacilli  could  be  found 

easily  up  to  the  fourth  and  even  to  the  twelfth  day,  while  in  the 

latter  never  after  the  seventh  day.  Infected  fleas  were  found  to 

transmit  the  disease  for  seven  to  fifteen  days. 

The  method  of  infection  probably  is  in  one  of  two  ways,  either^ 

fcEcal  pollution  of  the  proboscis,  or  else  ftecal  pollution  of  the  wound 

made  by  the  proboscis,  which  was  found  quite  large  enough  for  the 

purpose  of  introducing  the  bacilli  into  the  skin.  Both  males  and 
females  can  transmit  the  disease,  but  it  was  found  that  one  infected 

flea  alone  was  unlikely  to  do  so.  The  flea  most  commonly  found 

on  rats,  and  the  one  by  which  the  infection  in  these  experiments 

was  usually  spread,  was  Xenopsylla  cheopis,  but  others — e.g.,  Ceraio- 

phylliis  fasciahis  and  Pulex  initans — were  found  also  capable  of 
causing  the  disease. 

With  regard  to  the  spread  of  the  disease  to  man,  the  Commission 
believes  that  the  infection  generally  comes  from  Epiniys  raihis, 
because  the  habits  of  that  rodent  bring  it  into  close  relationship 
with  man,  and  because  the  curve  of  its  epizootic  begins  to  rise  ten 

to  fourteen  days  before  that  of  the  epidemic.  This  period  is  calcu- 
lated to  be  made  up  of  three  days,  during  which  the  flea  leaves 

the  dead  rat,  to  which  is  added  another  three  days,  which  is  the 
incubation  period  of  plague  in  man,  and  five  and  a  half  days,  which 
is  the  average  duration  of  the  fatal  iUness  in  man. 

Xenopsylla  cheopis  appears  to  be  the  flea  by  which  plague  is 

spread  from  Epimys  ratUts  to  man.  This  rat-flea  will  not  merely  bite 

man  when  it  cannot  get  rat's  blood,  but  is  capable  of  living  for 
three  to  four  weeks  on  man's  blood,  and  is  often  found  on  human 
beings  after  inspection  of  plague-stricken  houses. 

Further,  it  is  believed  that  the  spread  of  plague  is  dire,  not  to 
migration  of  rats,  but  to  the  carriage  of  infected  rats  on  ships,  and 
of  fleas  in  merchandise  or  on  human  beings.  The  Commission 
apparently  consider  the  last  to  be  the  most  important  method. 

Pneumonic  plague,  which  occurs  only  in  2-5  per  cent,  of  cases 
during  bubonic  epidemics,  spreads  from  man  to  man  by  bacilli 
carried  by  the  air,  for  Strong  and  Teague  demonstrated  that  the 
sputum  in  invisible  droplets  containing  viable  plague  bacilli  was 
frequently  to  be  found  in  the  air  near  a  patient.  Teague  and  Barber 
have  shown  that  the  fine  droplets  of  sputum  disappear  very  quickly 
unless  there  is  a  considerable  amount  of  aqueous  vapour  in  the 
atmosphere,  as  is  found  in  very  cold  cUmates,  and  hence  the  ten- 

dency for  pneumonic  plague  to  spread  in  those  rather  than  in  warm 
climates.  On  the  other  hand,  the  bubonic  or  septic^emic  is  not 
spread  from  man  to  man,  but  from  rats  to  man.  The  epizootic- 
is  the  real  disease,  and  the  epidemic  is  only  an  offshoot. 

The  above  aetiology  explains  fully  the  predisposing  causes  of  sex, 
women  staying  more  in  the  house  than  men  ;  of  house,  of  season,  of 
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climate,  and  also  the  carriage  of  the  disease  from  one  place  to 
another  by  people,  fodder,  grain,  bales  of  cotton  and  clothing, 
rags,  etc. 

Verjbitski  in  1908  showed  that  bugs  could  act  as  carriers  of  the 
bacilli,  and  this  has  been  confirmed  by  Jordansky  and  Kladnitsky, 
while  Walker  considers  C.  rotundatus  to  be  one  of  the  carriers  of  plague 
in  India,  having  found  22  per  cent,  infected  with  B.  pestis  when 
collected  from  infected  native  huts.  Moreover,  he  successfully  trans- 

mitted the  disease  from  man  to  the  rat  by  means  of  C.  rotundatus. 
In  California,  Wherry,  McCay,  and  others  have  shown  that  the 

ground-squirrel  {Citelhis  beecheyi)  is  subject  to  plague,  and  that  its 
commonest  flea,  Ceratophylhis  acutus  Baker,  is  the  vector  from 
squiiTel  to  squirrel,  and,  further,  that  this  flea  will  bite  man. 
Further,  they  record  a  subacute  case  of  plague  in  a  boy  where  the 
infection  was  believed  to  be  acquired  by  contact  with  ground 
squirrels.  With  regard  to  the  outbreak  in  Manchuria  and  North 
China,  Gray  has  shown  that  it  started  among  men  who  handled  the 
tarabagan  {Arctomys  bobce  Schreb),  which  is  susceptible  to  epizootic 
plague,  and  that  these  men  on  returning  to  their  homes  introduced 
the  disease  into  three  provinces,  as  pneumonic  and  septicsemic 

plague,  while  it  was  spread  by  the  agency  of  the  breath  and  personal 
contact  of  clothes  and  belongings  by  coolies  travelling  in  parties 

and  sleeping  together  in  overcrowded  insanitary  inns,  especially 
as  the  cold  of  the  winter  induced  an  indoor  existence.  These 

travelling  parties  infected  adult  males  who  stayed  at  the  inns  or  were 
travelling,  and  so  it  spread  to  the  ordinary  population.  No  infected 
rats  could  be  found,  in  20,000  examined,  while  isolation  of  the 

patients  and  their  contacts,  together  with  efficient  disinfection,  were 

sufficient  to  diminish  the  death-rate.  This  shows  how  important 
the  pneumonic  form  of  plague  may  be  in  epidemics,  especially  in 
cold  weather,  but  it  is  also  to  be  noted  that  although  it  starts  from 

association  with  an  epizootic,  it  tends  to  die  out  \vithout  being  suc- 
ceeded by  a  bubonic  outbreak,  but  it  may  infect  rats  and  so  cause 

a  bubonic  outbreak.  Recently  there  has  been  an  epizootic  in  Suffolk, 
and  a  few  cases  of  bubonic  plague  in  man. 

Attention  may  be  called  to  epidemic  diseases  in  the  lower  animals  due  to 
bipolar  staining  bacilli,  somewhat  resembling  the  plague  germ.  We  have 
observed  one  such  epidemic  in  cats  in  Ceylon  in  1904.  A  bipolar  staining 
bacillus  was  found  to  be  the  cause  {Bacillus  felisepiieiis  Castellani),  but  the 
cultural  characters  were  somewhat  different  from  those  of  the  true  plague 
bacillus. 

Pathology. — Plague  is  a  htemorrhagic  septicjemia  in  the  rat,  which 

is  communicated  to  the  human  being  by  flea-bites.  The  site_  of 
inoculation  is  sometimes  marked  by  a  vesicle,  the  contents  of  which 

contain  the  Bacillus  pestis  in  considerable  numbers.  The  bacilli 

then  travel  via  the  lymphatics  to  the  nearest  lymphatic  glands, 

which  they  may  traverse,  and,  passing  through  the  thoracic  duct, 

enter  the  blood  stream,  and  cause  a  septicremia.  More  usually  they 

remain  and  grow  in  the  peripheral  lymph  sinuses  of  those  glands  in 
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which  they  or  then-  toxins  cause  degenerations  of  the  cells,  peri- 
glandular serous  infiltration,  and,  later,  degeneration  of  the  walls 

of  the  bloodvessels  and  haemorrhage.  The  lymphatic  glands  are 
matted  together  by  the  exudation  from  the  primary  bubo.  The 
glands  usually  affected  are  the  femoral,  inguinal,  axillary,  iliac,  or 
cervical,  which  may  briefly  be  classified  into  the  groin,  the  axillary, 
and  cervical  glands. 

The  recent  Indian  Commission  points  out  that  the  reason  why 
the  groin  glands  are  so  frequently  attacked  is  simply  because  they 
drain  the  largest  skin  area,  for  they  say  that  the  areas  drained  by 
the  glands  of  the  neck,  axilla,  and  groin  are  in  the  proportions  of 

1:1-8:5,  while  the  number  of  cervical,  axillary,  and  inguinal  buboes 
are  in  the  proportions  of  i  :  1-3  :  5*8,  and  that  therefore  there  is  no 
seat  of  election  as  to  where  the  plague  bacillus  enters. 

From  the  primary  bubo  the  bacilli  may  travel  along  the  lymphatics 
to  the  next  chain  of  glands,  in  which  they  produce  the  secondary 
bubo,  and  from  this  they  may  enter  the  blood  stream  via  the 

lymphatics.  The  bacilli,  however,  may  gain  direct  access  to  the 
blood  stream  through  the  injuries  to  the  walls  of  the  veins  in  the 
primary  bubo.  Once  the  blood  stream  is  reached  the  disease 

becomes  a  septicaemia,  and  affects  the  lymphatic  glands,  forming 
tertiary  buboes ;  the  lungs,  causing  bronchitis,  and  secondary 
pneumonia  ;  the  spleen,  liver,  kidneys,  skin,  and  other  organs  ;  and, 
finally,  leaves  the  body  through  the  Iddneys,  skin,  and  mucosae, 
escaping  in  the  xmne,  faeces,  and  sputum  (if  there  is  pneumonia) ,  as 
well  as  by  any  discharges  or  haemorrhages  from  the  skin.  The 
excretion,  via  the  sputum  and  saliva,  can  proceed  for  a  period  of  at 

least  forty-eight  days  after  the  temperature  is  normal.  Further, 
as  in  chronic  plagiie  in  rats,  the  bacilli  may  be  found  in  abscesses, 
some  two  and  a  half  months  after  an  attack.  The  chemical  patho- 

logy of  the  disease  is  not  well  loiown. 

Strong,  Crowell,  and  Teague,  from  a  study  of  the  pathology  of 
Mukden  plague,  have  concluded  that  epidemic  pneumonic  plague 
results  from  inhalation  of  the  bacilli.  The  primary  infection  appears 
to  be  the  bronchi,  while  it  extends  along  the  bronchioles  by  con- 

tinuity into  the  infundibula  and  air-cells,  or,  through  the  walls  of 
bronchioles  into  the  lung  tissue,  causing  a  peribronchial  inflamma- 

tion. From  these  centres  the  infection  spreads  to  the  adjacent 
pulmonary  tissue  and  to  the  visceral  pleura,  the  bacilli  growing 
rapidly,  and  causing  first  a  lobular  pneumonia  and  later  a  lobar 
pneumonia,  while  the  blood  becomes  quickly  infected,  causing  a 
septicaemia.  Secondary  pathological  changes  take  place  in  the 
spleen,  bronchial  glands,  heart,  bloodvessels,  kidneys,  liver,  and 
tonsils,  which  may  at  times  become  primarily  affected.  No  sign 
of  any  intestinal  plague  was  found,  although  plague  bacilli  must 
have  been  repeatedly  swallowed  in  the  bronchial  secretions  and 
sahva  by  the  patients. 

Morbid  Anatomy. — The  characteristic  features  of  a  plague  post- 
mortem are  the  hasmorrhages  and  the  buboes,  which  have  been 
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studied  in  detail  by  Diirck.  The  skin  in  the  region  of  buboes 
and  on  the  head,  arms,  neck,  and  shoulders  may  show  haemor- 

rhages, which  arise  from  the  action  of  the  toxins  upon  the  endo- 
thelial cells  of  the  vessels.  These  cells  increase  in  size,  and  perhaps 

in  number,  and  some  macrophages  arise,  after  which  they  de- 
generate, and  allow  haemorrhages  by  rhexis  to  take  place.  These 

haemorrhages  therefore  may  be  petechial  or  diffuse,  and  will  contain 
bacilli.  Besides  these,  however,  vesicles,  pustules,  or  carbuncles, 
may  be  seen. 

The  vesicle  arises  from  the  irritation  caused  by  the  bacilli  in  the 
skin,  producing  inflammation  with  exudation,  which  may  go  on  to 
pustulation,  or,  the  vesicle  drying  up,  the  cutis  may  become  much 

inflamed  and  degenerated,  forming  the  so-called  carbuncle,  which 
in  no  respect  resembles  a  true  carbtmcle. 

The  primary  bubo  shows  a  periglandular  infiltration,  which  may 
spread  from  the  site  of  the  enlarged  glands  in  all  directions.  When 
this  gelatinous  exudate  is  cut  into,  the  enlarged  glands  can  be  seen 

matted  together,  grey  or  yellowish-grey  in  colour,  with  a  soft  centre 
and  numerous  haemorrhagic  spots,  or  perhaps  large  haemorrhages. 
The  secondary  buboes  are  seen  to  consist  of  degenerated  glands 

without  the  oedema,  but  with  endo-  and  peri-glandiilar  haemorrhages. 
The  tertiary  buboes  contain  hard  hyperaemic  glands  marked  by 
haemorrhages. 

The  muscles  of  the  body,  but  especially  those  of  the  abdominal 

wall,  will  be  seen  to  be  haemorrhagic.  The  spleen  is  enlarged  and 

congested,  and  shows  haemorrhages,  and  contains  bacilh.  The  hver 

may  be  slightly  enlarged  and  haemorrhagic,  with  cloudy  swelling,  and 

fatty  degeneration  of  the  cells.  The  lungs  usually  show  some 

bronchitis,  and  often  patches  of  secondary  broncho-pneumonia. 

The  right  heart  is  usually  dilated,  and  the  musculature  shows  fatty 

degeneration,  cloudy  sweUing,  and  haemorrhage.  Primary  broncho- 

pneumonia may,  however,  exist,  and  be  followed  by  a  septicaemia, 

and  bubo  formation.  The  stomach  is  hyperaemic  and  hsmoiThagic, 

while  the  solitary  glands  and  Peyer's  patches  of  the  intestine  are 
swollen,  and  the  mesenteric  glands  enlarged.  The  kidney  may  be 

normal,  or  show  haemorrhages.  The  nervous  system  seldom  shows 

any  changes,  but  haemorrhages  and  meningitis  may  occur. 

Symptomatology. — The  incubation  period  varies  from  two  to  ten 

days,  the  average  being,  three  days.  During  this  period  there  may 

be  prodromal  symptoms  in  the  form  of  general  malaise,  he
ad- 

ache, gastro-intestinal  disturbance,  pain,  or  feeling  of  discomfort 

in  the  site  of  the  future  bubo,  chilHness,  giddiness,  and  mental 
dulness. 

The  onset  is  usually  sudden,  with  rise  of  the  temperature  to 

103°  to  104°  F.,  pulse  of  120,  and  respirations  30  to  40,  and. marked 

'prostration,  with  an  aggravation  of  the  prodromal  symptoms— 

i.e.,  severe  headache,  furred  tongue,  vomiting,  diarrhoea,  pains
  in 

the  back  and  limbs  and  at  the  site  of  the  future  bubo,  
marked 

chilliness  or  a  rigor,  staggering  gait,  and  marked  mental 
 dulness. 
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111  a  few  hours  the  disease  becomes  properly  estabhshed,  when 

the  patient  presents  a  typical  facial  expression  of  fear  or  anxiety, 

the  eyes  being  bloodshot,  bright,  and  staring,  the  face  drawn,  an
d 

the  nostrils  dilated.  The  temperature  rises  during  the  first  day, 

but  may  remit  a  degree  or  so  on  the  second  day,  but  if  so,  it  rises 

quickly  again  to  the  same  or  a  higher  degree  than  at  first.  As  a 

rule,  however,  the  temperature  is  most  irregular.  Towards  the  end 

it  may  fall  by  lysis,  if  recovery  is  to  take  place,  or  fall  rapidly  to 

normal  or  subnormal,  and  then  as  rapidly  to  rise  about  107°  F.,  or 

may  simply  rise  directly  to  about  107°  F.,  and  death  ensue.  There 
is  much  thirst,  and  the  tongue  is  coated  at  first  with  a  whitish  fur, 

but  later  it  becomes  covered  with  sordes,  as  do  tKe  teeth  and  lips. 

Vomiting  is  frequently  met  with,  as  well  as  diarrhoea  ;  but  the 

abdomen  is  not  tender,  unless  there  are  enlarged  abdominal  glands. 

The  spleen  is  always,  and  the  liver  often,  enlarged.  Cardiac  dilata- 
tion is  an  important  feature  of  the  disease,  and  systohc  murmurs 

may  be  heard.  The  pirlse  is  rapid,  reaching  120  to  180  early  in  the 

disease,  and  later  becoming,  in  bad  cases,  not  countable.  At  first 
it  is  full  and  of  moderate  tension,  but  later  it  becomes  small,  weak, 
and  intermittent. 

The  coagulation  of  the  blood  is  diminished.  Plague  bacilli  can 
be  found  culturally  in  about  a  third  of  the  cases  examined.  The 
number  of  erythrocytes  and  the  amount  of  haemoglobin  are  distinctly 

increased  above  the  normal,  and  there  is  a  great  leucocytosis — i.e., 

90,000  to  100,000  and  more — but  in  the  septicasmic  form  there  may 
be  a  leucopenia.  The  leucocytosis  is  almost  entirely  due  to  an 
increase  in  the  polymorphonuclear  leucocytes. 

The  breathing  is  rapid,  and  the  breath  sounds  harsh,  with  moist 
rales,  but  signs  of  lobular  pneumonia  and  pleuritis  may  also  occur. 
The  sputum  in  this  type  of  pneumonia  is  very  hsemorrhagic  and  full 
of  bacilli. 

Buboes  of  varying  sizes  may  be  noted  in  the  groin,  the  axilla,  or 

the  neck,  and  are  very  painful,  respectively  causing  the  patient  to 
He  with  the  leg  drawn  up  close  to  the  chest  wall,  or  the  head  bent 
towards  the  affected  side.  They  usually  appear  during  the  first 

twenty-four  hours,  and  they  may  decline  or  suppurate. 
The  skin  is  hot  and  dry,  and  may  show  vesicles,  pustules,  or  areas 

of  necrosis,  often  called  '  carbuncles  '  (they  are,  of  course,  not  true 
carbuncles).  Haemorrhages,  in  the  form  of  petechige  or  ecchyrnoses, 
may  be  seen  under  the  skin,  and  epistaxis,  hsematemesis,  melsena, 
and  hsematuria  may  occur. 

The  quantity  of  urine  is  usually  diminished,  and  the  specific 

gravity  is  high,  and  plague  bacilh  may  be  found.  If  licemorrhages 
have  occurred  in  the  urinary  tract,  there  will  be  erythrocytes  and 
leucocytes,  with  albumin  and  globuUn,  though,  apart  from  this, 
there  is  often  a  trace  of  albumin  present,  while  anuria  is  generally 
present  before  death.    Pregnant  women  always  abort. 

As  the  disease  progresses  the  patient  becomes  weaker  and  weaker, 
the  mind  wanders,  and  a  wild  delirium  may  occur  ;  but  later  a  low 
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muttering  delirium  passes  into  coma,  and  deatli  ensues  from  the 
tliird  to  tlie  fifth  day.  In  favourable  cases  the  tongue  becomes 
moist  and  clean,  the  temperature  declines  by  lysis,  the  pulse-rate 
diminishes,  and  convalescence  begins,  but  may  be  much  prolonged 
by  suppuration  of  the  buboes  or  a  secondary  septicaemia.  Even 
now  death  may  occur  from  cardiac  failure,  suppuration,  septic  infec- 

tion, or  secondary  haemorrhage. 
Varieties. — Four  variations  of  the  disease  are  recognized  :  (i)  The 

ambulatory  type  ;  (2)  the  bubonic  type  ;  (3)  the  septicsemic  type  ; 
and  (4)  the  pneumonic  type. 

The  Ambulatory  Type. — ^Tliis  is  the  mildest  form  of  the  disease, 
and  is  characterized  by  but  Uttle  fever,  with  slight  enlargement  and 
tenderness  of  a  group  of  lymphatic  glands.  If  the  area  of  skin 
drained  by  these  glands  is  carefully  investigated,  a  primary  vesicle 
will  often  be  seen  at  the  site  of  the  inoculation,  and  considerably 
helps  in  the  diagnosis,  for  its  fluid  contains  typical  bacilli.  The 
symptoms  of  this  type  resemble  those  already  described  as 
prodromata. 

The  Bubonic  Type. — This  type  agrees  with  the  general  description, 
the  bubo  being  usually  in  the  groin,  less  commonly  in  the  axilla,  and 
least  commonly  in  the  neck.  The  fever  reaches  its  maximum  on 
the  fourth  to  fifth  day,  and  lasts  till  the  seventh  to  tenth  day,  when 

it  falls  by  lysis,  though  it  may  rise  again  if  suppuration  is  taking 
place  in  the  buboes.  The  attitude  of  the  patient  depends  upon  the 
position  of  the  bubo,  as  described  above. 

The  SepticcBmic  Type. — Here  the  onset  is  sudden,  and  the  tem- 
perature high,  with  very  rapid  pulse,  marked  prostration,  and 

delirium.  Vomiting  is  severe,  and  diarrhoea,  with  motions  mixed 
with  blood,  not  uncommon.  Haemorrhages  occur  in  the  skin  and 

from  the  regions  indicated  above,  and  death  rapidly  takes  place  in 
from  eighteen  hours  to  three  days. 

The  Pneumonic  Type. — There  are  two  distinct  types  of  pneimionia 
in  plagTie — a  pneimionia  secondary  to  bubonic  plague  and  a  primary 
pneumonia.  This  latter  begins  suddenly  without  prodromata  after 

an  incubation  of  two  to  five  days,  with  chilliness,  liigh  fever,  head- 

ache, anorexia,  and  rapid  pulse.  Within  twenty-four  to  tliirty-six 

hours  the  temperature  is  103°  to  104°  F.,  and  the  pulse  no  to  130 

beats  per  minute.  Cough  and  dyspnoea  appear  within  twenty-four 

hours,  when  the  expectoration  is  at  fii'st  scanty,  but  soon  becomes 
abundant.  At  first  it  is  only  composed  of  mucus,  but  it  soon 

becomes  tinged  with  blood  and  later  very  haemorrhagic,  and  is  full 

of  bacilli.  The  conjunctivce  become  injected,  and  the  tongue 

coated  with  a  white  or  brownish  fur.  The  breathing  is  very  rapid, 

and  dulness  may  or  may  not  be  present  over  the  bases  ;  the  breath 

sounds  are  usually  tubular  and  "crepitant,  and  sibilant  rales  are 
heard,  while  the  vocal  fremitus  is  increased.  Dyspnoea  and  cyanosis 

are  early  marked  features,  as  is  the  fluid  bloody  sputum  which  is 

found  by  the  second  or  third  day,  and  is  full  of  bacilli.  Pleuritis, 

with  its  usual  symptoms,  may  also  occur.    Prostration  is  extreme  ; 
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the  heart  becomes  very  weak  and  the  pulse  rapid,  while  the  spleen 

is  usually  not  palpable.  A  marked  leucocytosis  may  occur.  This 

is  a  very  fatal  type  of  the  disease ;  delirium  and  coma  appear,  and 
cases  die  at  the  end  of  sixteen  hours,  or  three  or,  more  rarely,  four 

days. 
Sequelae. — Cardiac  weakness,  with  proneness  to  syncopal  attacks, 

paralyses,  septic  infections  of  the  buboes,  or  a  general  septic  infec- 
tion, or  gangrene  of  the  lung,  may  occur. 

Diagnosis. — This,  in  the  bubonic  type,  which  is  commonest,  is 
based  on  the  acute  onset  with  high  fever,  great  prostration,  and 

the  presence  of  a  bubo.  Difficulty  may  arise  in  the  diagnosis 
between  the  bubonic  type  of  plague  and  climatic,  venereal,  and 

symptomatic  buboes  ;  between  pneumonic  plague  and  ordinary 
pneumonia  ;  and  between  septicasmic  plague  and  various  fevers. 

In  venereal  bubo  there  will  be  found  ulcers  on  the  genital  organs, 
or,  at  least,  the  patient  will  give  a  history  of  such.  In  cHmatic  buboes 
and  various  S3/mptomatic  buboes  due  to  small  ulcerative  lesions  on 
the  legs,  etc.,  the  general  condition  of  the  patient  is  usually  far  from 

being  so  grave  as  in  plague.  In  any  doubtful  case  bacteriological 
methods  should  be  employed.  A  little  of  the  fluid  from  the  sus 

pected  bubo  is  withdrawn,  under  aseptic  precautions,  by  means  of  a 

sterile  syringe,  and  films  are  made  and  stained  with  methylene  blue, 

dilated  carbol-fuchsin,  or  Leislmian's  stain.  The  presence  of 
bipolar-staining  bacilli  is  sufficient,  for  all  practical  purposes,  to 
diagnose  the  case  as  one  of  plague,  though  it-is  desirable,  whenever 
possible,  to  complete  the  investigation  by  cultural  methods. 

In  pneumonic  plague  the  expectoration  is  generally  fluid  and 
greatly  hsemorrliagic,  and  is  not  purulent  as  it  frequently  is  in 
catarrhal  bronchitis  or  in  bronchial  pneumonia,  nor  is  it  tenacious  as 
in  croupous  pneumonia  ;  the  examination  of  the  sputum — instead 
of  the  sputum.,  the  lung  juice,  obtained  by  puncture  with  a  sterile 
syringe,  may  be  examined— will  reveal  the  presence  of  numerous 
plague  baciUi,  easily  distinguishable  from  the  pneumococcus  by  their 
being  Gram-negative. 

Septicmnic  plague  may  be  distinguished  from  malaria  by  the 
absence  of  Laveran's  parasites,  from  relapsing  fever  by  the  absence of  spirochsetes,  but  it  is  to  be  noted  that  cases  of  mixed  infection 
occur.  In  India,  as  observed  by  Polverini  and  others,  cases  of  mixed 
mfection  of  plague  and  relapsmg  fever  are  not  rare.  The  diagnosis 
between  septicsemic  plague  and  cryptogenic  septicaemias  due  to 
the  pneumococcus  and  other  germs,  as  well  as  occasionally  the 
differential  diagnosis  from  typhus  and  typhoid,  may  be  impossible 
without  a  complete  bacteriological  examination  of  the  blood. 

1  he  simple  microscopical  examination  of  thick  films  of  blood  (Manson-Ross 
method)  for  the  presence  of  bipolar-staining  bacilli  is  often  a  failure  The 
so-called  dilution  method  introduced  by  Castellani  for  the  search  of  the  Bacillus ^ypliosns  m  the  blood  of  typhoid  patients  is  useful  also  for  the  search  of  the Piaguc  bacillus,  as  proved  by  Kolle  and  others  :  10  c.c.  of  blood  are  collected 
dil+riKf^.^^*""  precautions,  with  a  sterile  syringe  from  a  vein,  and  immediately 
Qistnbuted  m  several  flasks  of  alkaline  broth,  each  containing  300  cubic  centi- 
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metres  of  the  medium.  In  tliis  way  the  bactericidal  substances  of  the  blood 

are  greatly  diluted,  and  the  growth  of  the  plague  bacillus  facihtated.  Aggluti- 
nation tests  are  not  of  much  use  in  the  diagnosis  of  plague. 

Tn  places  far  from  bacteriological  laboratories  Broquet  recommends  that  a 
gland  or  a  portion  of  a  gland  obtained  as  soon  after  death  as  possible  should 
be  placed  in  a  vial  containing  125  to  175  c.c.  of  a  mixture  of  neutral  glycerine 

(30°  B.)  20  c.c,  distilled  water  80  c.c,  and  carbonate  of  lime  2  grammes. 
The  mouth  of  the  vial  or  flask  is  flamed  and  sealed  with  paraffin.  On  arrival 

at  the  laboratory  the  glycerine  is  wiped  ofE  the  gland,  which  is  made  into  an 

emulsion  with  normal  saline,  and  injected,  half  into  a  guinea-pig,  and  half 
into  a  rat.  It  is  stated  that  by  this  method  virulence  is  maintained  for 

thirteen  days,  which  is  of  great  importance  in  the  tropics.  A  dead  animal 
should  be  immersed  in  a  solution  of  strong  disinfectant  in  order  to  kill  the 

fleas,  and  should  then  be  placed  in  sawdust  or  other  packing  in  a  hermetically 
sealed  air-tight  metal  case,  and  forwarded  for  examination,  if  the  distance  is 
not  too  far,  to  the  laboratory. 

Prognosis. — Simpson  quotes  Procopius  of  Ctesarea  as  saying 

with  regard  to  the  plague  in  Byzantium,  that  many  whose  death 

the  physicians  predicted  recovered,  while  those  who  were  supposed 

to  be  about  to  recover  often  quickly  died,  from  which  it  may  be 

inferred  that  the  prognosis  in  cases  of  plague  has  to  be  most  guarded, 

for  dangers  are  numerous  even  in  convalescence — e.g.,  cardiac 
failure. 

The  prognosis  varies  with  the  character  of  the  epidemic,  some 

being  milder  than  others,  and  is  better  when  the  number  of  cases 

is  declining.  It  also  varies  for  the  type  of  the  disease,  bemg  best 

for  the  ambulatory  and  worst  for  the  pneumonic.  As  75  per  cent, 

of  the  deaths  occur  before  the  sixth  day,  after  that  time  the  prognosis 

improves. 

A  good  pulse,  a  clear  mind,  a  normal  quantity  of  chloride
s  and 

no  albumin  in  the  urine,  are  good  signs.  High  fever,  rapid, 

tln-eady  pulse,  violent  delirium,  sudden  fall  in  the  temperatur
e, 

disappearance  of  the  buboes  on  the  fourth  or  fifth  day,  and  an
uria 

are  bad  signs.  But  in  all  cases  be  cautious  about  the  prognosis,  and
 

remember  the  physicians  of  Byzantium.  In  pneumonic  plague  t
he 

prognosis  is  most  unfavourable— e.g.,  in  the  Manchurian
  epidemic 

of  pneumonic  plague  no  case  in  which  the  bacteriologic
al  diagnosis 

was  positive  was  known  to  recover.  ,     i.  -n 

Treatment— The  treatment  should  aim  at  lalhng  the
  bacillus 

and  neutrahzing  its  toxins,"  and  naturally  one  hopes  to 
 find  those 

requirements  supphed  by  sera.  Unfortunately  
no  such  serum  has 

as  yet  been  found,  though  encouraging  reports  h
aye  been  recorded 

by  Choksy  and  Polverini  concerning  Lustig's  sera  
and  Yersm  s  ana 

by  others  concerning  Cruz's  serum.  Whatever  t
he  serum  it  should 

be  given  in  large  doses  (30  to  50  c.c,  and  even
  more)  by  subcu- 

taneous injection.  A  second  and  a  third  injection  can  
be  given 

during  the  course  of  the  disease,  but  one  should 
 keep  in  mind  the 

possibility  of  anaphylactic  symptoms  in  peop
le  previousl}^  in- 

oculated with  serum.  Several  such  cases  have  been  re
corded  by 

Darling.    The  serum  may  be  given  also  by  
intravenous  injection. 

Yersin's  serum  is  prepared  by  the  inocula
tion  of  horses  unth 

fresh  agar  cultures,  and  is  such  that  01  c.c.
  should  protect  a  mouse 
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from  a  dose  of  bacilli,  which  otherwise  would  kill  it  in  two  to  three 

days.  The  dose  for  man  is  60  to  300  c.c,  given  intravenously  and 

also  subcutaneously  near  the  buboes.  Lustig  and  Galeotti's  serum 
is  prepared  by  injecting  a  horse  with  a  vaccine  which  contains 

nucleo-proteid  from  cultures.  The  mode  of  action  of  these  sera,  is 
said  by  some  not  to  be  bactericidal,  but  to  encourage  phagocytosis. 
Though  admitting  that  the  serum  treatment  is  far  from  being 

perfect,  we  advise  its  use  at  the  very  beginning,  as  it  gives  somewhat 
better  results  than  the  ordinary  symptomatic  treatment  or  the 

so-called  antiseptic  treatment,  such  as  the  internal  administration 
of  carbolic  acid. 

As  regards  the  sjmiptomatic  treatment,  the  first  indication  is  to 
keep  the  patient  in  bed,  because  of  the  danger  of  syncope,  and  to  give 
him  good  nursing  and  fresh  air.    Fever  must  be  treated  by  sponging 
and  cool  or  cold  applications  ;  buboes  by  cold  applications  and 
ichthyol,  and  when  they  suppurate  an  incision  must  be  ma,de,  and 
the  wound  treated  aseptically.    Not  much  good  is  to  be  obtained 

by  excising  the  glands  even  in  an  early  stage,  though  several 

authors — e.g.,  Terni — have  recommended  it.    The  heart's  action 
must  be  maintained  by  digitalis,  strophanthus,  and  strychnine. 

Restlessness  may  require  a  hypodermic  of  hyoscin  ;  haemorrhage 
will  require  treatment  by  calcium  chloride ;  the  so-called  car- 

buncles must  be  treated  antiseptically  ;  pneumonia  and  bron- 
chitis require  the  ordinary  treatment  ;  and  if  there  is  constipation, 

calomel  and  a  saline  purge  may  be  given  ;  while  vomiting  is  to 
be  treated  as  described  under  Malaria.  A  sufficiency  of  fluid  should 
be  given,  so  as  to  keep  up  the  action  of  the  Iddneys. 

The  diet  should  consist  of  broths  and  milk,  while  stimulants  are 
usually  required. 

Prophylaxis. — Bacillus  pestis  being  conveyed  by  the  rat-flea  from 
rats  to  man  as  a  rule,  and  more  rarely  from  man  to  man,  it  is 
obvious  that  prophylaxis  must  include  methods  directed  against 
rats  and  fleas,  and  methods  for  the  protection  of  human  beings. 

The  spread  of  the  disease  from  place  to  place  is  thought  to  be 
mainly  by  the  flea  being  carried  by  human  beings  on  their  person, 
or  in  their  clothing,  or  by  means  of  the  merchandise,  or  by  rats. 

The  prophylaxis  will  be  considered  under  two  headings— Public 
Prophylaxis  and  Personal  Prophylaxis. 

Public  Prophylaxis. — It  is  necessary,  in  order  to  prevent  a 
country  from  being  infected  with  plague,  to  institute  a  Sanitary 
Service,  which  should  consist  of  a  central  authority  for  collecting 
and  dealing  with  information  on  a  large  scale,  and  to  which  will 
be  attached  bacteriologists,  who  will  carry  out  the  necessary 
bacteriological  examinations  and  prepare  prophylactics  ;  and  a 
Port  Sanitary  Branch,  for  investigating  and  disinfecting  ships. 

It  IS  as  weU,  if  possible,  to  hmit  the  communication  with  infected 
areas  to  as  few  ports  as  possible,  and  to  provide  isolation  hospitals 
jor  the- sick,  and  for  the  healthy  coming  from  infected  areas.  The length  of  quarantine  is  fixed  at  present  at  five  days,  but  this  appears 66 
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to  be  too  short,  if  the  findings  of  the  Indian  Commission  with  regard 
to  fleas  are  considered. 

Attempts  can  be  made  to  prevent  the  disease  crossing  land 

frontiers  by  the  medical  inspection  of  persons  coming  by  rail,  road, 

or  river,  but  this  method  of  prophylaxis  is  liable  at  any  time  to 
break  down. 

It  would  appear  most  necessary  to  disinfect  the  clothing  and 

persons  of  all  people  coming  from  infected  areas,  as  they  may  carry 

fleas,  and  this  is  most  difficult  to  effect  ;  but  it  is  not  so  difficult  to 

disinfect  merchandise  by  Clayton'^  apparatus. 
In  addition,  rats  must  be  caught  regularly  in  places  situated  ni 

danger  zones,  and  inspected  to  see  if  any  are  becoming  diseased, 

for  the  epizootic  begins  before  the  epidemic. 

But  of  all  things  the  most  difficult,  as  well  as  the  most  important, 

appears  to  be  the  recognition  of  early  cases,  and  pneumonia,  buboes, 

and  sudden  deaths  must  be  regarded  with  the  greatest  suspicion. 

When  an  epidemic  begins,  there  are  two  periods,  as  Simpson 

points  out,  at  which  the  populace  takes  fright,  and  has  to  be  firmly 

handled  ;  one  at  the  beginning,  and  the  second  when  the  deaths 

begin  to  increase  rapidly  in  number.  Riots  and  assassinations  of 

magistrates,  medical  officers,  and  inspectors  may  occur,  and  must 
be  foreseen. 

As  diagnosis  is  so  difficult  at  first,  a  house-to-house  mspectio
n 

by  competent  medical  officers  will  be  necessary  to  find  out
  the 

number  of  cases,  and  in  no  instance  must  a  body  be  allowed  to  be 

buried  without  being  viewed  by  a  medical  officer.    If  this  i
s  not 

■  done  it  will  be  impossible  to  gauge  the  extent  of  the  disease. 

Rats  must,  of  course,  be  regularly  and  systematically  exam
ined, 

and  their  mortality  curves  constructed.  The  sick  must  be 
 isolated, 

and  the  persons  and  clothing  of  contacts  disinfected  to  ki
ll  the  fleas. 

Every  infected  house  must  be  disinfected  by  filhng  the  adjo
ming 

houses  with  the  gas  from  Clayton's  apparatus,  and  aft
er  this  the 

house  itself.  If  this  method  is  not  carried  out,  the  rats  will 
 simply 

pass  from  the  infected  to  the  non-infected  houses,  and 
 spread  the 

plague  ViUage  houses  might  be  burnt,  which  is
  cheaper  and  a 

fairiy  effective  method,  though,  of  course,  the  rats  wiU
  escape.  The 

gas  in  question  is  generated  by  burning  sulphur  at  a 
 very  high 

temperature  in  a  special  apparatus,  when  SO^  and 
 SO3  and  some  un- 

known gases  are  evolved,  which  are  passed  into  the  shi
p,  house, 

warehouse,  etc.,  and  drawn  through  by  an  e
xhaust-pipe  until  a 

3  per  cent,  mixture  of  gas  and  air  comes  out, 
 when  the  exhaust  is 

stopped  and  gas  passed  in  until  10  to  12  p
er  cent,  is  reached,  at 

whkh  it  is  aUowed  to  remain  for  four  hours. 
 This  gas  kills  rats 

rat-fleas,  and  other  insects,  and  plague  bacilh,  
and  if  dry,  will  not 

iniure  food-stuffs,  except  fruit  and  some  ve
getables,  nor  will  it 

harm  merchandise  or  machinery.  A  mixture
  of  equal  parts  of 

cyllin  and  petrol  constitutes  a  reliable  p
uhcide  and  bactericide 

Rats  may  also  be  lulled  by  means  of  D
anysz's  vims  winch  is  a 

bacillus  easily  recognized  from  Bacillus  f
eshs,  and  kiUs  the  rat  by  a 



PROPHYLAXIS 

1043 

septicEemia,  causing  cedema  of  the  intestinal  walls,  infiltration
  of 

Fever's  patches,  and  enlargement  of  the  spleen,  with  sometimes 

peritonitis,  and  only  then  enlargement  of  the  lymphatic  glands. 

Danysz's  virus  is  administered,  by  Simpson's  method,  on  bread,  and is  said  not  to  affect  human  beings,  though  recently  complaints  of 

illness  of  persons  living  in  places  where  some  sort  of  virus  was  being 

used  has  been  recorded.  Danysz's  and  similar  viruses  are  very 
often  inert  and  inefficacious  in  the  tropics. 

Bannerman  has  strongly  advised  cats  as  a  method  of  rat 
extermination. 

It  appears  to  us  that  Black's  methods  of  dealing  with  an  outbreak 
of  plague  are  the  best.  First  of  all,  he  localizes  the  outbreak,  and 

■  begins  his  prophylactic  measures  in  a  circle  well  outside  this  area, 
and  works  towards  the  centre.  This  is  of  great  importance,  because 

beginning  in  the  centre  and  working  towards  the  periphery  merely 
disseminates  the  disease.  Secondly,  he  has  recognized  the  fact 
that  rats  will  not  eat  food  handled  by  human  beings,  and  therefore 

the  people  who  handle  and  cut  the  bread  into  cubes  prior  to  dipping 
it  into  poison  have  their  hands  smeared  with  oil  of  aniseed,  as  is  also 
the  board  on  which  the  bread  is  cut.  The  poison  which  he  has  used 

with  great  success  is  phosphorus  paste.  The  phosphorus  is  mixed 
with  glucose  to  prevent  spontaneous  combustion,  and  then  a  paste 
is  made  with  a  fatty  base  such  as  lard,  but  it  is  advisable  to  vary 
from  time  to  time  the  fatty  base.  To  our  minds  these  little  points 
make  all  the  difference  between  failure  and  success.  Liston  advises 

the  centrahzation  and  isolation  of  the  stock  of  grain  in  villages, 
and  an  organization  of  the  system  of  the  refuse  disposal,  while 
the  stabhng  of  cattle  in  houses  should  be  prohibited.  He  lays 
stress  on  the  disinfection  of  the  clothes  of  travellers  coming  from 
infected  areas.  Traps  equivalent  in  number  to  2  per  cent,  of  the 
population  should  be  used  to  catch  rats. 

Personal  Prophylaxis. — Ever  since  the  middle  of  the  eighteenth 
century  there  has  been  an  idea  that  a  vaccine  should  be  obtained 

for  the  purpose  of  protecting  the  individual.  Weszpremi  and, 
later,  Samoilowitz  and  Cerutti  tried  artificial  inoculation,  but  the 

results  were  by  no  means  satisfactory,  persons  dying  from  plague 
as  the  result  of  the  inoculation.  Recently  a  number  of  vaccines 
have  been  prepared  for  the  purpose  of  personal  prophylaxis,  which 
may  be  classified  into  :  (i)  Vaccines  composed  solely  of  the  chemical 

products  of  the  bacilli ;  (2)  vaccines  composed  of  chemical  products 
and  dead  bacilli ;  (3)  vaccines  composed  of  living  attenuated  bacilli. 

Chemical  Vaccines. — In  1897  Lustig  and  Galeotti  prepared  a 
plague  vaccine,  composed  of  the  nucleo-proteids  of  the  bacilli 
obtained  by  shaking  agar  cultures  with  i  per  cent,  caustic  potash 
solution,  and  after  two  hours  adding  0-5  per  cent,  acetic  acid, 
and  thus  obtaining  a  precipitate  of  nucleo-proteids.  It  is  adminis- 

tered by  subcutaneous  or  intramuscular  injections  in  doses  of  from 
2  to  3  milligrammes.  This  method  has  been  adopted  in  La  Plata 
with  success,  and  has  been  experimentally  supported  by  Rowland. 
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Vaccines  composed  of  Chemical  Produc
ts  and  Dead  Baciili.—lhc 

most  important  is  Haffkine's  plague  P'^oP^yl^^tjC'  P'^^P^^,,^^ 

growing  the  bacillus  lor  four  to  six  w
eeks  m  broth,  and  then 

fteril  zing  at  65°  to  70°  C.  for  one  hour,
  and  then  decanting  into 

bottles  with  or  without  the  addition  of 
 a  httle  carbolic  acid.  The 

dose  fo'r  an  adult  man  is  3  c.c,  for  an  adult  ̂ ^7^".  ̂ .  l^tfol'^  made 
children  in  proportion  to  their  age  or  size) 

.    The  inject  on  is  made 

subcutTneously  into  the  arm  or  loin  
under  strict  antiseptic  pre- 

cautos    Th?ee  or  four  hours  after  
inoculation  the  temperature 

rises  and  in  twelve  hours  reaches  102"  
to  103°  F   while  tenderness 

and  swe  ing  may  occur  at  the  site  
of  the  inoculation,  and  malaise 

and  grnerS  discomfort  be  felt,  which  disappear  
m  one  to  two  days. 

aSd  the  swelling  in  about  a  week  or  
so.    There  is  no  doubt  of  the 

benefifofTh  s  prophyl^      which  
gives  protection  for  a  considerable 

Ser  o  weSs^nd  peAaps  
months.    Haffkine  considers  ha 

?he  active  pdncip  e  hes  in  the  liquid,  
but  it  appears  more  hkely  that 

t  is  fn  t7e  dead  bacilli.    Haffldne's  
vaccine  has  been  very  ex- 

tensively used  in  India  and  other  countries  
since  several  years, 

and  on  the  whole  has  given  extremely  good  
resets. 

The  German  Plague  Commission  u
sed  a  growth  of  tlie  baciin  on 

aglr  kiUed  by  heading  to  65°  C
  and  then  suspended  m  norma

l 

c^alme  to  which  O'S  per  cent,  carbolic  a
cid  was  added 

fern  ard  Bandi  used  the  sterilize
d  exadate  from  the  pentoneum 

of  gSnea  pigs  inoculated  intrape
ritoneally  with  plague  baciUi,  a

nd 

k  ufd  som^  little  time  before  they  would  have  died  naturdly.^
^^^^^ 

exudate  is  diluted  with  a  solu
tion  of  carbolic  acid  and  sodi

um 

carbonate  and  chloride,  and  given  m  
a  dose  o  i  5  t o  2  5  cc. 
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league,  and  by  Barber  andTeague,  in  epidemics  of  plague  pneumonia. 

The  best  mask  is  a  hood  of  heavy  Canton  flannel-cloth  covering  the 

entire  head  and  tied  round  the  neck,  and  provided  with  a  window 

in  front  composed  of  sheet  celloidin. 
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CHAPTER  XXXIX 

ENTERIC  FEVER  IN  THE  TROPICS 

Synonyms  —  Definition  —  History  —  Climatology  —  Etiology  —  Pathology- 

Morbid  Anatomy— Symptomatology  —  Diagnosis  —  Prognosis  —  Treat- 

ment— Prophylaxis — References. 

Synonyms— Typhoid  Fever,  Abdominal  Typhus,  Gastric  Fe
ver, 

Pythogenic  Fever,  Endemic  Fever,  Autumnal  or  Fall  Fever,
  Remit- 

tent Fever  of  many  writers.  Common  Continued  Fever,  Slow  or 

Lent  Fever,  Nervous  Fever,  Little  Fever,  Irregular  Low  Fever,  L
ow 

Fever,  Bihous  Fever,  BiUo-gastric  Fever,  Bihous  Continued 
 Fever, 

Night-soil  Fever,  Cesspool  Fever.  .    ̂ . . 

French  Sywowyws.— FievreTyphoide,Dothienentente,Fie
vre_Con- 

t-nue,  Fievre  gastrique,  Fievre  nerveuse,  Enterite  septicemi
que, 

Adeno-meningee,  Fievre  meningogastrique. 

German  Synonyms.— Abdominaltyphus,  Nervenfie
ber,  D  arm- 

typhus,  Gastriches  Fieber. 

Italian  Synonyms.— Yehhre  tifoide,  Tifo  addomm
ale. 

The  Latin  synonyms  are  very  numerous,  and  have  bee
n  classified  by 

^^"JS^  FrTm'^upp^sed  resemblance  to  typhus  :  Typhus  nervosus  T.  mitior  ; 

T.  gangliaris  vel  entericus,  Ileo-typhus  ;  Typhios,  Typhus  
(of  many  old 

^7forFrom  mode  of  prevalence  :  Febris  non-pestilens. 

(c)  From  its  remittent  character  :  Febris  semitertia
na^  seu  composita  , 

Tritffiophya  typhodes.    ̂   ,  . '  ,  , 

!f|  ?rZ  SpJfc  ffmpfoS'f  Febris  putrida,  Feb™ 
 putrida  vu.go  lenta 

appetatur  ;  Febris  putrida  aut  biliosa  ;  F*ris  a
  putredme  orta. 

15  SSu"?nTe '„na^«?c  r^^^^^^^^^ 
 Febri,  acuta  s.o.a- 

''^'^£7:^'t^S^S'i;S^O^'-f.i^.is  mucosa,  Febris  pi.uitosa.  Febris 

"rF~ppS  o^Sf firr™!:  Febris  
verminosa.  Typhus  hyterico- 

"  WftrMard  to  the  nomenclature,  we  have  adopted  
the  term  Enteric  Fe«r 

h,,  Kitchie  in  1816  because  we  describe  under  th
e  term  three  distmct 

impossible  of  separation  at  the  present  tim
e. ^  1046 
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Definition. — The  term  '  enteric  fever  '  is  used  at  the  present  time 
to  indicate  tliree  clinically  similar  fevers  :  typhoid  fever  due  to 

Bacillus  typhosus  Eberth  1880,  and  the  paratyphoid  fevers  due  to 

B.  paraty-phosus  A.  Shottmiiller  1901  and  B.  paratyphosus  B.  Shott- 
miiller  1901  and  closely  allied  bacilli. 

History.^ — The  history  of  enteric  fever  may  be  considered  under 

two  headings — viz.,  the  general  history  of  the  disease,  and  the  special 
history  of  its  occurrence  in  the  tropics. 

It  is  quite  impossible  to  recognize  it  with  any  degree  of  certainty 
in  the  meagre  descriptions  written  by  Hippocrates  and  the  ancient 
physicians,  which  may  or  may  not  have  referred  to  this  disease. 
In  the  Middle  Ages  enteric  fever,  typhus  fever,  and  relapsing  fever 

were  always  confused  with  plague  until  Fracastorius,  in  the  six- 
teenth century,  distinguished  typhus  (which  included  enteric  fever 

and  relapsing  fever),  or  febris  pestilens,  from  plague,  or  febris  vere 
pestilens.  Spigelius,  in  1624,  is  probably  the  first  writer  to  clearly 
recognize  the  symptoms  of  enteric  fever,  because  he  described  in 

Padua  a  disease  characterized  by  fever,  abdominal  pain  and  tender- 
ness, diarrhoea  and  dehrium,  having  remissions  and  relapses,  and 

associated  with  the  post-mortem  appearances  of  inflammation  in 
the  ileo-csecal  region.  Similar  descriptions  can  be  found  in  the 
writings  of  Willis  in  1659,  who  drew  a  distinction  between  febris 

pestilens  and  a  febris  lenta,  the  latter  being  associated  with  the  en- 
largement of  the  mesenteric  glands.  Sydenham,  in  1685,  described 

a  fever  lasting  fourteen  to  thirty  days,  and  associated  with  diarrhoea, 
vomiting,  epistaxis,  etc.,  as  distinct  from  febris  pestilens.  In  1715 
Baglivi  of  Rome  described  the  hemitritseus  of  older  writers  under 

the  term  '  febris  mesenterica.'  This  fever  was  characterized  by being  irregularly  remittent,  lasting  from  fourteen  to  twenty-one 
days,  and  associated  with  inflammation  of  the  intestines  and 
mesenteric  glands.  Lancisi  thought  that  the  enteric  ulcers  were 

caused  by  round  worms.  Hoffman's  febris  petechizans  vel  spuria, 
Strother's  lent  fever,  Gilchrist's  nervous  fever,  Huxham's  slow 
nervous  fever,  Riedel's  febris  intestinahs,  and  Manningham's febricula,  are  all  synonyms  of  enteric  fever.  In  1810  Hildenbrand 
distmguished  between  contagious  typhus  and  a  non-contagious 
nervous  fever,  which  were  respectively  named  typhus  exanthemati- 
cus  and  typhus  abdominalis  by  German  authors. 

In  1813  Bretonneau  of  Tours  associated  this  fever  with  hyper- 
plasia of  the  sohtary  and  agminated  glands  of  the  ileum,  and  gave 

it  the  name  '  dothienenteric  '  (from  So^t^v,  a  tumour,  and  hrepov the  intestine) . 

In  1829  Louis  gave  the  fever  the  name  '  fievre  typhoide,'  and  the 
work  of  Gerhard  of  Philadelphia  in  1837,  Shattuck  of  Boston  in 
1839,  Barlow  m  1840,  Bartlett  in  1842,  Ritchie  in  1846  (who  intro- 

pW    1  ri^™  fever'),  Jenner  in  1849-51,  completed  the Clinical  differentiation  of  enteric  fever  from  typhus,  from  which 
relapsing  fever  was  also  being  separated.  Thus  arose  the  clinical 
conception  of  enteric  fever,  but  in  the  meanwhile  many  theories 
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had  been  promulgated  as  to  its  causation  ;  thus  Bretonneau  held  the 
view  that  it  was  spread  by  means  of  contagion,  but  this  opinion 
was  slow  in  gaining  definite  support.  In  1847  Canstatt  pointed  out 

'  that  truly  the  exhalations  of  the  sick  man,  his  excrements,  and  possibly 

the  typhus  eruption  in  the  skin,  are  the  carriers  of  the  contagion.' 
In  1850  Riecke  recorded  outbreaks  due  to  drinking-water  be- 

coming contaminated  with  sewage  ;  Murchison  implicated  milk. 
In  1880  Eberth  discovered  the  B.  typhosus  in  the  mesenteric 

glands  and  spleens  of  persons  dying  from  enteric  fever,  and  in  1884 
Gaffkey  cultivated  the  bacillus  so  discovered. 

In  1885  Fraenkel  and  Simmonds  obtained  definite  animal  reac- 

tions in  guinea-pigs,  mice,  and  rabbits  ;  and  more  recently  Griin- 
baum,  Metchnikoff  and  Besredka  reproduced  the  typical  characters 

of  the  disease  in  chimpanzees  ;  and  Bland-Sutton  described  deaths 

of  lemurs  and  monkeys  in  London  which  were  associated  with  post- 
mortem appearances  resembling  enteric  fever. 

The  diagnosis  of  the  disease  was  greatly  facihtated  by  Griiber 

and  Durham's,  Widal  and  Griinbaum's,  works  on  agglutinins  and 

specific  agglutination  reactions.  Later,  the  cultivation  of  the 

baciUi  from  blood  obtained  by  splenic  puncture,  and  by  the 

dilution  method  as  devised  by  Castellani  from  the  circulating  blood, 

assisted  the  diagnosis  ;  while  the  bile  enrichment  method  and  the 

Conradi-Drigalski's  and  the  McConkey  medium  generally  aided 

the  investigation  of  the  disease.  Chantemesse  has  devised  an 

ophthalmo-diagnostic  method.  The  diagnosis  of  a  mixed  infection 

has  been  rendered  easier  by  the  absorption  test  as  introduced 

by  Castellani  in  1902,  which  is  of  use  also  in  the  determination  of 

closely-allied  bacteria.  The  B.  typhosus  has  been  ,  found  to  be 

capable  of  Hving  for  weeks  in  the  spleen,  and  for  years  in  the  gall- 

bladder, of  people  who  are  designated  '  typhoid-carriers,'  as  the 
bacilli  escape  in  the  faeces  in  the  latter  case.  The  baciUi  have  been 

shown  to  occur  naturahy  in  water-supphes,  earth,  dust,  fomites, 

flies,  shellfish,  and  milk,  etc.  The  subject  of  relapses  has  been 

studied  by  Chantemesse  and  Widal  in  1892,  Wright  and  Lamb  m 

1899,  and  Durham  in  1901. 

Attempts  to  obtain  an  antityphoid  serum  by  Macfadyen,  Hewlett, 

and  Chantemesse,  have  not  been  successful,  but  Wright  and  Semple 

devised  a  vaccine  in  1897  which  was  perfected  by  Leishman,  and 

has  been  much  used  and  has  rendered  great  service  ;  later  Castel
lani 

brought  forward  vaccination  with  attenuated  hving  bacilh  an
d  a 

mixed  typhoid  +  paratyphoid  A  +  paratyphoid  B  
vaccme  dead 

or  living  (attenuated)  as  a  method  of  prophylaxis,  wh
ile  recently 

Besredka  and  Metchnikoff  advise  a  hving.  not  attenuated,  
sensitized 

vaccine.  ,      ̂          -  j-  j  u,. 

The  subject  of  variation  of  the  B.  typhosus  has  been  s
tudied  by 

Twort,  Horrocks,  and  Penfold.  , 

In  1895  Gilbert  gave  the  name  '  para-colon  to  ba
cilli  occupjang 

an  intermediate  position  between  B.  coli  and  B.  typhos
us.  In  ibQO 

Archard  and  Bensaude  used  the  term  '  paratyphoi
d  '  as  a  name  tor 
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such  organisms  when  capable  of  producing  the  symptoms  of  enteric 

fever,  but  this  name  dropped  into  obhvion,  only  to  be  revived 

by  ShottmuUer  in  190 1,  when  he  clearly  demonstrated  his 

B.  paratyphosus  A  and  B.  paratyphosus  B  as  the  cause  of  two  forms 

of  enteric  fever,  the  diagnosis  of  such  cases  being  obtained  by  the 

specific  agglutinative  reactions,  or,  better,  by  cultivation  from  the 

circulating  blood.  This  is  the  reason  why  the  symptoms  characteristic 

of  enteric  fever  are  ascribed  to  tliree  alhed  organisms — viz.,  B. 

typhosus  Eberth,  B.  paratyphosus  A  Shottmiiller,  and  B.  para- 
typhosus B  Shottmiiller. 

The  presence  of  typhoid  fever  in  the  Tropics  has,  even  in  recent 

times,  been  much  debated,  and  apparently  the  view  has  been  held 

that  it  was  overlooked  by  the  older  tropical  physicians.  This, 

however,  is  quite  erroneous,  for  typhoid  fever  was  early  recognized 
in  the  Tropics  after  its  separation  as  a  clinical  entity  by  the  workers 
in  the  Temperate  Zone.  Thus  Scott  and  Milley,  in  1830,  showed 
that  it  existed  in  Tasmania  ;  Levacher,  in  1840,  in  St.  Lucia  ;  while 

it  was  recognized  in  1841  on  the  Niger  River,  in  West  Africa,  and 
in  Martinique,  and  somewhat  later  in  Sierra  Leone  and  Gaboon. 
In  1842  an  epidemic  is  mentioned  as  occurring  in  Rio  di  Janeiro 

in  Brazil,  and  others  in  Tahiti  in  1847,  1849,  1853-54,  and  also  in 
Damascus  in  1852,  and  in  Cayenne  in  1852-53.  Other  epidemics 
were  recorded  in  Cuba  in  1853-54,  while  in  the  latter  year  Scriven 
definitely  proved  its  existence  in  India  by  demonstrating  the 

tj'phoid  ulcers  found  by  post-mortem  examination.  In  the  same 
year  Thomson  described  enteric  fever  in  New  Zealand,  and  Ripley 

about  the  same  time  in  Fiji.  In  1865  Massey  recognized  it  in 
Newera  Eliya,  in  Ceylon,  while  its  occurrence  in  Trinidad  and  the 
Bermudas  was  known  in  1866,  and  Davidson,  in  1868,  described  it  in 

Madagascar.  In  1877  Def  ant  said  that  it  was  common  in  Senegambia. 

Notwithstanding  all  this  early  work,  the  fact  of  its  prevalence  in 

the  tropics  was  not  generally  recognized,  the  disease  being  concealed 

under  the  terms  '  remittent  fever  '  and  '  malarial  fever  '  with  ulcers, 

which  latter  became  the  so-called  '  typho-malarial  fever,'  which  we 
now  know  to  be  a  mixed  infection — enteric  fever  complicated  by 
malaria.  The  cause  of  this  long  delay  in  the  general  diagnosis 
appears  to  have  been  the  slow  recognition  of  the  disease  by  the  pro- 

fession as  a  whole  in  England,  which  reflected  itself  upon  India  and 
the  British  Colonies.  While  the  authority  of  Morehead,  who  in  the 
first  edition  of  his  book,  '  Researches  on  Disease  in  India,'  stated 
that  typhoid  fever  was  unknown  in  that  country,  is  also  beheved 
to  have  had  a  deterrent  effect  upon  the  diagnosis  of  enteric  fever 
therein.  He,  however,  soon  doubted  the  correctness  of  his  original 
statement,  for  in  i860  he  writes  that  in  1856  he  recognized  the 
disease  in  Bombay,  and  he  quotes  a  lecture  given  by  Goodeve  on 
seven  cases  of  undoubted  typhoid  fever  ;  still,  he  is  of  the  opinion 
that  typhoid  fever  will  be  found  in  extra-tropical  India  or  in  inter- 

tropical provinces  in  the  near  proximity  of  the  tropics. 
Another  point  which  prevented  the  general  recognition  of  enteric 
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fever  \yas  the  supposed  antagonism  of  malaria  to  it,  and  the 
immunity  of  malarial  districts  from  its  attacks.  These  views  were 
simply  based  upon  the  opinion  that  all  remittent  fevers  were 

malarial,  and  that  sweUing  and  ulcerations  of  Peyer's  patches  could 
take  place  in  these  fevers  ;  and  the  practitioner  in  the  tropics  was 
carefully  warned  that  he  was  not  justified  in  asserting  the  existence 
of  typhoid  fever  from  the  mere  character  of  the  post-mortem 

appearances,  and  that  the  so-called  '  typhoid  symptoms  '  were  not 
pecuUar  to  one  form  of  fever,  but  might  occur  in  all. 

Such  teaching  probably  had  a  marked  effect  upon  the  diagnosis 
of  enteric  fever  in  the  tropics  until  the  recent  establishment  of 

bacteriological  institutions,  wherein  a  bacteriological  diagnosis 
could  be  made. 

Still  more  recent  is  the  general  recognition  of  the  fact  that  the 

disease  may  be  prevalent  among  the  natives  ;  in  Ceylon,  however, 

the  fact  that  the  malady  is  common  among  natives  has  been  recog- 
nized for  several  years,  and  typhoid  wards  for  natives  have  been 

established,  as  well  as  a  special  typhoid  hospital  started. 
It  may  now  be  said  that  it  is  well  known  that  enteric  fever  is 

prevalent  in  many,  if  not  most,  tropical  countries,  and  that  it 
occurs,  not  merely  in  Europeans,  but  in  natives  also. 

etiology. — Enteric  fever  is  caused  by  the  B.  typhosus  Eberth, 
B.  paraiyphosiis  A  ShottmuUer,  B.  paratyphosus  B  Shottmiiller, 

and  other  closely  allied  germs,  such  as  the  Bacillus  metaiyphi  of 
Mandelbaum  and  the  variety  of  typhoid  bacillus  described  by 
Raymond  and  Negre.  The  description  of  these  germs  may  be 
found  in  any  manual  of  bacteriology.  It  is  probable  that  there 
are  several  varieties  of  each  of  these  germs.  Of  the  B.  typhosus, 

for  instance,  two  varieties  can  be  easily  differentiated — one,  the 

most  frequently  met  with,  rendering  milk  alkaline  after  an  initial 
acidity  ;  the  other  making  milk  permanently  acid. 

With  regard  to  the  B.  typhosus  of  Eberth,  it  is  found  in  the  intes- 

tine, not  merely  during  the  attack  of  fever,  but  during  the  incuba- 
tion, and  for  a  period  extending  perhaps  as  long  as  thirty  years 

after  an  attack — that  is  to  say,  the  bacillus  has  been  grown  from  the 

fseces  of  a  person  thirty  years  after  an  attack  of  enteric  fever  ;  but 

whether  it  had  existed  in  the  bowels  for  the  whole  period  is  naturally 

not  known,  but  it  is  possible.  In  other  words,  the  bacillus  can  hve 

in  the  bodies  of  people  for  years  after  an  attack.  These  people 

are  reservoirs  or  carriers  of  the  bacillus,  and  may  be  called  intes- 

tinal carriers.  People  who  pass  the  bacilli  in  their  fseces  during 

the  period  of  incubation  are  called  precocious  intestinal  carriers; 

the  patients  passing  the  bacilli  during  the  attack  and  convalescence 

are  called  acitte  intestinal  carriers;  while  people  who  continue  to 

pass  the  bacilH  in  their  faeces  for  a  year  or  less  than  a  year  after 

an  attack  of  enteric  fever  are  called  temporary  or  transitory  intes- 

tinal carriers  ;  and  those  in  whose  fasces  the  bacilli  are  found  after 

an  interval  of  longer  than  a  year  are  called  chronic  intestinal  earners. 

In  addition,  there  are  carriers  who  are  not  known  to  have  had 
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an  attack  of  typhoid ;  that  is  to  say,  there  may  be  people  in  whom 

the  B.  typhosus  Eberth  may  hve  for  an  unknown  period  without 

showing  any  pathological  signs  at  any  time.  These  are  known  as 

paradoxical  intestinal  carriers.  This  is  possible,  but  it  is  also  prob- 
able that  some  of  the  carriers  in  question  may  have  been  cases  of 

ambulatory  typhoid,  and .  therefore  really  belonged  to  the  class  of 
chronic  intestinal  carriers.  As  to  the  habitat  of  the  bacilli  while 

in  the  carrier,  it  seems  that  the  gall-bladder  is  of  the  greatest 

importance,  while  during  the  actual  attack  of  fever  the  bacilli  are 

to  be  found  not  merely  in  the  intestinal  contents,  but  also  in  the 
mesenteric  glands,  the  spleen,  and  the  circulating  blood.  Now, 
the  proportion  of  female  carriers  to  male  carriers  is  as  five  is  to  one. 
This  is  a  curious  fact,  and,  moreover,  the  bacillus  is  often  found  in 

the  gall-bladder.  Now,  the  frequency  of  gall-stones  in  women  as 
compared  with  men  is  as  three  is  to  one  ;  further,  it  is  a  well-known 
fact  that  gall-stones  are  often  discovered  for  the  first  time  at  an 
autopsy;  in  fact,  it  is  beheved  that  only  lo  per  cent,  of  the  persons 

suffering  from  gall-stones  show  any  sign  of  the  disease  during  life, 
and  it  is  a  curious  fact  that  the  percentage  of  persons  showing  signs 

of  gall-stones  after  an  attack  of  enteric  fever  is  14  per  cent. 
All  these  factors  considered  together,  along  with  the  known  fact 

that  B.  typhosus  has  been  isolated  on  several  occasions  from  the 

centre  of  gall  -  stones  removed  by  surgical  operations,  tend  to 
support  the  view  that  the  gall-bladder  is,  at  all  events  in  some 
cases,  the  home  of  the  B.  typhosus  in  a  chronic  carrier.  Fornet, 
in  igog,  has,  however,  stated  that  he  believes  the  bacilh  found 
in  the  faeces  of  a  carrier  are  not  descended  from  those  which  caused 

the  attack  of  fever,  but  are  derived  from  a  reinfection  which  does 

not  produce  any  clinical  symptoms,  because  the  human  host  has 

attained  a  tolerance  to  the  parasite,  which  therefore  leads  a  sapro- 
phytic existence,  presumably  in  the  lumen  of  the  intestines. 

The  discharge  of  bacilli  by  means  of  the  faeces  appears  to  be  inter- 
mittent, and  not  continuous,  which  is  a  most  important  fact,  as 

the  duration  of  the  possible  intermission  is  not  positively  known, 
and  therefore  it  is  difficult  to  say  definitely  when  the  carrier  is  really 
clear  of  the  parasite. 

The  reason  why  women  are  more  commonly  carriers  than  men  is 
said  to  be  due  to  the  loss  of  resisting  power  brought  about  by  the 
decrease  in  the  alexins  of  the  blood  during  the  menstrual  and 
puerperal  periods,  and  this  is  supported  by  the  fact  that,  while  the 
incidence  of  enteric  fever  is  greater  in  females  from  fifteen  to  twenty 
years  of  age,  the  possibihty  of  becoming  a  chronic  intestinal  carrier 
mcreases  steadily  from  the  fifteenth  to  the  forty-fifth  year.  A 
more  probable  reason  seems  to  us  to  be  that  women  are  more  liable 
than  men  to  affections  of  the  gall-bladder. 
With  regard  to  age,  it  appears  that  the  transitory  carriers  are 

generally  young — five  to  twenty  years  of  age — while  the  chronic 
carriers  are  usually  old — thirty  to  forty-five  years  of  age. 

The  greatest  infectivity  of  a  carrier  is  during  the  incubation  period, 
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and  the  first  weeks  of  the  attack  of  fever ;  but  chronic  carriers  are 
important  in  producing  the  endemicity  of  enteric  fever  in  houses, 
groups  of  houses,  and  streets,  as  well  as  in  institutions,  etc. 

As  to  the  method  of  infection  of  the  healthy  by  the  carrier, 
evidence  is  being  produced  in  favour  of  food  contamination.  So 
far,  the  evidence  produced  in  favour  of  milk  contamination  by 
carriers  is  very  strong,  and  it  is  quite  possible  that  water,  dust, 
fomites,  etc.,  will  all  in  course  of  time  be  shown  to  often  obtain 
their  infectivity  from  carriers. 

(YCEK  1  20  27  4  //  IB  £5  I  8  15  ZZ  29  5  /£  13  ZS  3  10  17  ̂ <^  31 
ENDING  f       JUNE  JULY  AUGUST  SEPTEMBER  ncTOBER 

Fig.  455. — Curves  illustrating  Number  of  Flies  and  Cases  of  Enteric 
Fever.    (After  C.  J.  Martin.) 

The  question  of  the  infection  of  the  house-fly  (Musca  domestica) 
by  means  of  the  bacilli  in  the  faeces  of  carriers  is  most  important, 
because  the  fiy  may  take  the  bacilli  into  its  crop  or  aUmentary  canal, 

where  they  not  merely  increase  in  amount  but  also  increase  in 

virulence.  Moreover,  according  to  Nicoll's  work,  it  is  probable  that 
larvae  may  become  infected,  and  this  infection  pass  to  the  adult 

insect.  The  mouth-part  of  the  -fly  consists  of  a  proboscis  [vide 

Fig.  337.,  p.  724),  with  oral  lobes  provided  with  very  fine  tubules— 
so  fine  that  solid  particles  larger  than  microscopical  cannot  easily 

reach  the  true  mouth,  while  Hquids  pass  up  readily.  It  is  a  matter 

of  everyday  observation  that  the  house-fly  apparently  tastes  every- 

thing on  which  it  settles— that  is  to  say,  it  extends  its  proboscis 

and  presses  on  the  substance  on  which  it  is  standing  by  means  of 

its  oral  lobes.   When  this  proceeding  is  carefully  examined,  it  is 
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seen  that  the  fly  is  regurgitating  a  little  fluid  from  its  crop  via  the 

pseudo-tracheae  of  the  oral  lobes  on  to  the  solid  substance,  with  the 
view  of  attempting  to  dissolve  some  of  the  solid  substance  so  that 

.  it  may  be  able  to  pass  readily  along  the  minute  pseudo-tracheae. 
This  simple  act  is  of  the  greatest  importance  pathologically,  because 

the  house-fly  is  an  exceedingly  foul  feeder,  and  may  absorb  the 
liquid  from  the  faeces  of  a  case  of  enteric  fever  or  from  those  of  a 
cairrier. 

In  this  way  the  bacilh  enter  its  crop,  only  to  be  extruded  on  to 
sugar,  bread,  milk,  meat,  the  rim  of  a  cup,  etc.,  and  in  this  way  to 
gain  entrance  to  the  human  victim.  Naturally,  the  presence  of 
carriers  increases  greatly  the  opportunity  for  the  infection  of  flies. 
But  it  is  not  merely  by  the  mouth  that  the  fly  can  infect  food 

materials  and  utensils,  but  also  by  means  of  its  faeces  ;  for  the  fly 
defaecates  very  frequently,  and  the  typhoid  bacilli  can  pass  from 
its  alimentary  canal  in  an  enhanced  condition  of  virulence — accord- 

ing to  some  authors — on  to  food,  drink,  or  utensils,  and  so  reach  the 
human  host. 

Intestinal  carriers  are  not  the  sole  carriers  of  the  enteric 

germs,  for,  though  more  rarely,  the  baciUi  can  escape  in  the  urine 

of  people  who  have  recovered  from  enteric  ;  these  people  are  called 
urinary  carriers.  It  is  not  uncommon  to  find  bacilli  in  both  the 
fasces  and  the  urine  in  the  case  of  transitory  carriers,  but  it  is  much 
more  uncommon  to  find  them  in  the  faeces  and  the  urine  in  the  case, 
of  chronic  carriers  if  precautions  are  taken  to  prevent  the  contamina- 

tion of  the  urine  during  or  after  micturition. 

In  urinary  carriers  the  B.  typhosus  has  its  habitat  generally  in 
the  renal  pelvis,  which  is  usually  chronically  inflamed  or  cystic,  and 
it  has  also  a  secondary  habitat  in  the  chronically-inflamed  bladder  ; 
but  it  appears  possible  that  it  may  also  five  in  recesses  in  the  pelvis 
of  the  kidney,  the  bladder,  the  urethra,  the  prostate,  and  the 
vesiculae  seminales,  from  which  bacilH  pass  into  the  urine.  The 
methods  of  urine  infectivity  are  the  same  as  faecal  infeetivity. 

To  summarize,  the  reservoir  or  carrier  of  the  B.  typhosus  Eberth  is  a 
human  host  who  has  suffered  from  enteric  fever,  and  who  affords  food 
and  protection  for  the  bacilli  in  thegall-bladder  in  the  case  of  intestinal 
carriers,  or  in  some  recess  or  recesses  in  the  urinary  tract  from  the 
pelvis  of  the  kidney  downwards,  and  in  the  male  in  the  prostate  and 
vesiculae  seminales  in  the  case  of  urinary  carrier.  This  carrier 
passes  the  bacilh  into  the  exterior  in  the  faeces  and  urine,  and  these 
may,  m  cases  of  defective  hygienic  surroundings,  directly  infect  air, 
food,  or  drmking-water,  or  may  be  conveyed  by  fomites  or  by  flies 
to  the  victn-n's  hands,  or  food,  or  food  utensils. 

The  problem  of  the  carriers  of  the  paratyphoid  bacilh  is  a  similar 
one.  B.  paratyphosus  B  is  commonly  met  with  in  Europe  where 
It  IS  disseminated  by  means  of  intestinal  carriers  when  it  lives 
m  the  gall-bladder ;  but  its  urinary  carriers  have  so  far  not  been 
recognized.  It  has,  however,  been  found  in  the  common  house-fly 
jn  1911  by.  NicoU.    Its  infectivity  and  its  auto-infectivity  are  well 
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known.  B.  paratyphosus  A  is  prevalent  in  India  and  Ceylon, 
where  precocious  and  acute  carriers  are  common  ;  while  it  is  known 

that  it  can  live  in  the  gall-bladder  for  a  considerable  time  and  pass 
out  in  the  faeces,  and  several  outbreaks  of  enteric  fever  have  been 
traced  to  this  source. 

With  regard  to  the  general  question  of  carriers,  the  persons  most 
liable  to  be  carriers  are  first  of  all  those  who  have  had  attacks  of 

enteric  fever,  and,  secondly,  nurses  and  other  attendants  upon 
these  patients  ;  while  the  carrier  who  is  likely  to  prove  most  dan- 

gerous in  spreading  the  infection  is  a  person  who  is  in  any  way 
engaged  in  the  preparation  or  the  handling  of  food  intended  for 
other  people  to  consume,  because  the  infection  of  the  hands  is  a 
prolific  source  of  infection  for  healthy  people. 

So  far  we  have  merely  referred  to  Musca  domestica  Linnaeus  as 

an  important  intermediary  host  for  these  bacilli,  but  the  fruit -fly, 
Drosophila  ampelophila  Loew,  has  been  definitely  implicated  by 
Dutton  in  1909.  With  regard  to  the  accusations  against  the  bug, 
Clinocoris  lectularms  Linnasus,  and  the  flea,  it  can  only  be  said  that 
there  is  as  yet  no  definite  proof  that  it  plays  an  active  part  in  the 
spread  of  enteric  fever. 

To  summarize,  it  may  be  stated  that  B.  typhosus,  B.  para- 
typhosus A,  and  B.  paratyphosus  B  can  escape  from  the  bodies  of 

precocious,  acute,  temporary,  chronic,  or  paradoxical  carriers  by 
means  of  the  faeces  or  the  urine,  and  can  infect  food  and  drink 

directly  or  indirectly  through  the  agency  of  flies,  and  by  means  of 
this  infected  food  or  infected  hands  the  bacilU  can  gain  entrance  into 
another  human  host,  and  set  up  the  infection  anew.  Of  the  foods 

and  drinks  which  are  of  importance,  the  first  and  most  important 
is  milk,  while  water,  shellfish,  fish,  and  dried  fish,  may  also  be 

mentioned  as  of  great  importance.  Attacks  have  also  been  traced 

to  ice,  and,  indeed,  no  food  or  cooldng  utensil  can  be  considered  free 

from  possible  infection.  Of  great  importance  in  the  tropics  are  un- 
cooked green  vegetables,  which  are  grown  in  gardens  often  manured 

by  means  of  human  excrement.  F^cally-polluted  dust  and  faecally- 

polluted  clothes  must  also  be  assigned  a  prominent  place  in  connec- 
tion with  the  spread  of  the  disease. 

With  regard  to  the  epidemicity  of  enteric  fever,  it  will  be  clearly 

understood  that  the  basis  of  the  epidemic  as  the  basis  of  the  endemic 

is  the  carrier,  but  the  characters  of  the  epidemic  will  largely  depend 

upon  the  means  by  which  the  bacilh  are  introduced  into  the  new 

non-immrme  hosts.  Often  this  is  by  flies  ;  hence  the  name  '  auturn- 

nal  fever  '  sometimes  apphed  to  the  disease,  because  the  local  epi- 

demic takes  place  after  the  time  of  their  greatest  prevalence. 

Epidemics  due  to  milk  will  be  found  to  agree  with  the  distribution 

of  this  food  by,  generally,  one  dairy.  The  present  writers  once, 

during  an  outbreak  of  enteric  fever  and  dysentery  in  a  tropical 

town,  bought  by  chance  a  sample  of  milk  which,  on  investigation, 

was  found  to  contain  the  B.  coH—a.  sure  proof  of  human  faecal 

contamination,  which  might  have  arisen  from  watering  the  milk, 
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because  water  is  often  added  by  the  seller  to  the  milk  of  Bos  indicus, 

and  this  escapes  the  notice  of  the  buyer,  because  the  milk  is  much 
richer  than  that  of  Bos  taurus,  and  therefore  does  not  appear  to  be 

diluted.  As  the  water  may  have  come  from  some  polluted  source — 

e.g.,  a  well  or  a  roadside  drain — this  is  very  dangerous.  Epidemics 
due  to  oysters  and  other  shellfish  will  agree  with  the  seasonal  use 

of  these  shellfish,  and  may  even  be  traced  to  certain  breeding- 
grounds  which  may  be  situate  near  the  mouth  of  a  sewer,  or  in 

which  the  oyster-bed  itself  has  become  infected  with  bacilli. 
Another  good  instance  of  the  cause  of  small  epidemics  is  the  tracing 

of  the  infection  by  Hamer  to  the  fried-fish  shops  so  common  in 

London.  But  the  infection  of  food  materials  will  not  give  I'ise  to 
the  sudden  widespread  epidemic  which  will  arise  if  the  water-supply 
is  contaminated.  Maidstone,  in  1896,  had  35,000  inhabitants,  of 
whom  1,900  persons  suffered  from  enteric  fever  during  the  months 
of  September,  October,  and  November,  due  to  contamination  of  the 

town's  water-supply.  In  the  tropics  polluted  wells  are  a  prevalent 
cause  of  endemic  and  epidemic  enteric  fever.  The  present  writers 

were  acquainted  with  a  town  in  which  so-called  '  remittent, '  really 
typhoid,  fever  was  very  prevalent,  and  where  in  a  certain  area  the 
wells  and  the  cesspits,  which  always  contained  water,  were  only 
separated  by  a  wall  one  brick  thick. 

The  bacilli  do  not  live,  when  dried  ;  still,  it  is  probable  that  they 
can  live,  attached  to  particles  of  dust,  long  enough  to  contaminate 
food  which  in  certain  tropical  regions  may  become  covered  with dust. 

Predisposing  Causes. — With  regard  to  predisposing  causes,  it  was 
long  considered  that  the  native  of  the  tropics  enjoyed  a  partial  or, 
as  some  said,  an  absolute  immunity  against  enteric  fever.  This 
cannot  now  be  maintained,  as  we  loiow  definitely  that  enteric  fever 
is  quite  common  in  all  races.  The  position  at  the  present  time  is 
that,  while  certain  authorities  consider  that  a  considerable  number 
of  cases  of  enteric  fever  still  he  hidden  under  the  terms  '  remittent 

fever'  and  'simple  continued  fever,'  and  perhaps  '  febricula,'  as applied  to  natives,  and  especially  to  native  children,  who  are  not 
often  treated  by  physicians  trained  in  modern  methods,  still,  there 
are  others  who  maintain  that  there  is  a  partial  immunity  in  some 
races— e.g.,  such  an  immunity  is  said  to  exist  among  the  native ligyptians,  Sudanese,  and  Japanese,  which  is  beheved  to  be  due  to 
racial  inheritance.  This  question  has  been  investigated  by  the 
lioard  for  the  Study  of  Tropical  Diseases  in  the  Phihppine  Islands 
and  ably  reported  by  Chamberlain,  who  finds  that  epidemics  of 
great  severity  among  Fihpinos  are  rare  or  unnoticed  •  that  Widal 
reactions  performed  on  the  blood  of  591  healthy  Filipinos  sue^est 
a  comparatively  recent  attack  of  enteric  fever  in  about  6  per  cent 
ot  adults  but  do  not  indicate  that  the  disease  is  prevalent  in  child- 

',1      St  "[^^'^^  ̂ ^"P"'°  ^  lower  typhoid  rate 

atvni.^^  P°''^^ly  ̂ ^'^       f^^l^^e  to  diagnose  the 
atypical  cases  ;  that  more  than  one-third  of  the  cases  of  enteric 
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fever,  whether  among  Americans  or  FiHpinos,  are  entirely  atypical, 

and  cannot  be  diagnosed  without  laboratory  methods.  One-half 
of  the  total  number  of  cases  can,  however,  be  diagnosed  clinically, 
and  do  not  differ  from  enteric  fever  as  seen  in  the  Temperate  Zone. 
He  concludes  that  much  work  still  needs  to  be  done  among  the 
natives  to  estimate  the  actual  amount  of  mild  and  atypical  enteric 
fever  which  is  occurring,  and  to  determine  why  extensive  and 
destructive  epidemics  are  not  more  often  seen. 

Our  own  experience  in  Ceylon  causes  us  to  believe  that  the  disease 

is  very  prevalent  among  the  natives  of  that  island,  and  as  dan- 
gerous among  them  as  in  Europeans.  If  reference  is  made  to  the 

table  of  causes  of  death  in  the  races  of  Ceylon  given  in  Chapter  V., 
it  will  be  noted  that — 

Race. Enteric  Fever. Simple  Fever. Remittent  Fever. 

Per  Cent. Per  Cent. Per  Cent. 

European 

lO'I 
Sinhalese 

7-6 

I2'0 

0-3 

Tamils 

07 

I7'3 

3-8 

Added  together,  these  give — Europeans,  13-3  per  cent.  ;  Sin- 

halese, 19-9  per  cent.  ;  Tamils,  2i-8  per.  cent.  The  incidence  of 

enteric  fever  among  these  peoples  is  probably  more  nearly  approxi- 

mating the  conjoint  figures  than  those  given  solely  under  Enteric 

Fever.  Tamils  are  labourers  on  estates,  and  cases  of  fever 

among  them  are  generally  lumped  together  imder  the  heading  of 
Malaria. 

Age  is  another  predisposing  cause,  for  there  appears  to  be  a 

general  consensus  of  opinion  that  twenty  to  twenty-five  years  of 

age  is  a  period  more  susceptible  to  the  disease  than  the  other 

periods  of  life,  but  no  age  period  is  free  from  attacks. 

During  the  first  journey  from  the  Temperate  Zone  to  the  Tropics 

the  metaboUsm  of  the  young  resident  in  the  Temperate  Zone  is 

possibly  somewhat  disturbed,  leading  to  a  weakenmg  in  the  anti- 

bacterial and  phagocytic  reactions,  as  some  authorities  maintain  ; 

and  hence,  perhaps,  his  great  HabiHty  to  attacks  of  enteric  feve
r 

and  other' complaints.  It  must  not  be  forgotten  that  the  young 
new  arrival  is  apt  to  eat  too  much,  to  drink  too  much,  and,  bemg 

stimulated  by  the  heat— the  bad  effects  of  which  at  first  he  doe
s 

not  notice— is  apt  to  work  too  hard  and  play  too  hard,  or,  m  other 

words  to  attempt  to  exhaust  his  system  in  every  possible  way, 

and  to  thoroughly  disregard  the  evil  effects  of  the  sun  ;  and  
we  con- 

sider these  indiscretions  play  a  certain  role  in  the  relative  frequency 

with  which  these  young  new  arrivals  become  infected.  
^ 

Young  people  often  live  together  in  what  are  
called  '  chummeries 

—i  e    several  of  them  five  together  in  a  house,  while 
 one  of  them 

runs  the  messing.    These  houses,  having  no  proper 
 supervision,  are 

allowed  to  become  most  insanitary,  especially  with
  regard  to  the 
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servants'  quarters,  which  are  naturally  the  nearest  to  the  kitchen 
and  the  places  in  which  food  is  stored.  The  pollution  of  food  in 

these  places  is  often  self-evident  to  the  naked  eye,  while  the  whole 
place  teems  with  flies.  Moreover,  the  weakening  of  the  system  by 
venereal  disease  plays  a  part  in  producing  the  heavy  incidence  of 
enteric  fever  in  new  arrivals.  In  Bengal  50  per  cent,  of  the  cases  in 
Europeans  occurred  within  one  year  of  arrival  from  Europe. 

In  India  the  disease  is  believed  to  be  common  among  native 
children  and  among  Europeans  born  in  India  ;  thus  it  was  noticed 

by  Rogers  that  41-67  per  cent,  of  the  cases  were  under  fifteen  years 
of  age,  whereas  in  Europe  and  America  only  9-45  of  cases  are  under 
fifteen  years  of  age; 

As  regards  sex,  we  have  abready  drawn,  attention  to  the  apparently 
special  incidence  upon  women  between  fifteen  to  forty-five  years 
of  age. 

With  regard  to  the  condition  of  Ufe,  the  poor  whites  hving  in 
insanitary  conditions  are  very  hable  to  be  attacked,  and  this  may 
account  for  the  prevalence  of  the  disease  among  Europeans  born 
and  living  in  India,  as  may  the  natural,  habits  of  children  playing 
among  earth  and  rubbish,  which  are  often  more  or  less  fcccally 
polluted.  But  of  all  predisposing  causes,  that  of  bad  sanitation 
stands  out  pre-eminently  first  ;  thus  Europeans  are  apt  to  get  the 
disease  most  commonly  in  the  dry  season,  when  it  is  spread  by  dust 
and  flies,  and  the  natives  in  the  wet  season,  when  it  may  be  due  to water  contamination. 

With  regard  to  meteorological  conditions,  we  have  observed  that 
anythmg  which  prevents  the  heavy  rainfall  at  the  proper  season 
tends  to  an  mcrease  in  the  enteric,  dysentery,  etc..  rates  ;  and, 
absurd  though  it  may  read,  certain  observations  which  we  made 
some  years  ago  led  us  to  beheve  that  the  eruption  of  Mount  Pelee 
may  have  had  a  disturbing  effect  upon  the  meteorological  con- 

ditions, producing  less  rainfall,  and  preventing  the  filthy  drains  and 
other  places  being  properly  flushed,  and  thus  indirectly  causing an  increased  incidence  of  epidemic  intestinal  diseases. 
,^^*^0}°Sy-— Enteric  fever  is  a  septicaemia  which  is  produced  by 
tne  bacilh  already  mentioned  entering  the  body  by  the  mouth,  and 
passing  into  the  small  intestine  and  colon,  the  lymphoid  tissue  of 
which  they  mvade.    In  this  tissue  they  increase  in  number,  and  " 
pass  via  the  lymphatics  to  the  abdominal  lymphatic  glands  and 
spleen  m  all  of  which  they  multiply.    No  doubt  they  very  soon 
reach  the  blood,  but  are  probably  quickly  destroyed  and  their  toxins 
neutrahzed,  and  so  long  as  this  continues  the  patient  is  without 
definite  signs  of  the  disease.    This  constitutes  '  the  period  of  in- 

nprl      i"""  ̂ "^^  ""^y  possibly  be  the  explanation  of  those persons  who,  though  chronic  carriers  of  virulent  typhoidal  germs 
mam  am  that  they  themselves  have  never  had  any  fllness 
neiifrnlf,'^.?"*'^^.''^-^''*'^"^  produced  are  only  sufficient  to  barely 
or  an      i-'''  substances  in  the  blood,  then  an  ambulatory or  an  abortive  attack  may  ensue. 
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When,  however,  the  baciUi  multiply  in  such  numbers  that, 

though  still  largely  destroyed  by  the  bacteriolysins  of  the  blood, 
still  there  is  insufficient  antitoxin  to  neutralize  their  liberated  toxins, 

then  the  fever  begins.  The  possible  explanation  of  the  intermittent 
type  of  the  fastigium  of  the  tropics  is  that  the  supply  of  antitoxic 
substances  in  the  blood  waxes  and  wanes.  The  evidence  in  favour 

of  the  above  theory  is  the  presence  of  the  bacilli  in  the  fccces  in  the 

incubation  period,  the  presence  of  enlarged  Peyer's  patches  ; 
mesenteric  glands  and  spleen  found  accidentally  in  post-mortem 
examinations  of  people  who  have  died  from  other-  causes,  and  in 
whom  enteric  fever  was  not  suspected  ;  the  possibiUty  of  cultivating 

the  bacilli  from  specimens  of  the  circulating  blood  obtained  during 
the  first  week  of  the  fever  ;  and  the  constant  necessity  for  immediate 
dilution  of  this  blood  if  a  successful  culture  is  to  be  obtained. 

Relapses  can  be  explained  as  being  due  to  any  cause  which  so 

disturbs  the  metabolism  of  the  body  that  the  antitoxin  production 

decreases,  and  the  germs  again  gain  entrance  to  the  blood  in  such 

quantity  as  to  produce  fever. 
The  endotoxin  contained  in  the  baciUi  has  a  markedly  stimulant 

effect  upon  endothelial  cells,  causing  them  to  swell  and  to  block 

small  Ijnnph  capillaries,  thus  causing  patches  of  focal  necrosis  in  the 
liver. 

The  bacilli  can  occur  in  any  part  of  the  body,  but  they  have  a 

predilection  for  the  lymphatic  system.  "When  arrested  in  the  lym- 
phatics of  the  skin,  they  give  rise  to  the  rose-coloured  maculo- 

papules  so  characteristic  of  the  disease.  The  appearance  and  dis- 
tribution of  these  red  maculo-papules  in  the  skin  of  the  anterior 

abdominal  wall,  chest,  and  back  is  believed  by  Greenhalgh  to  agree 

with  the  cutaneous  distribution  of  the  nerves  which  supply  the- 

small  intestine,  the  mesenteric  lymph  nodules,  and  the  spleen.  But 

this  seems  hardly  possible,  as  papules  can  appear  on  the  arms,  legs, 

and  other  regions.  It  would  appear  as  though  local  heat  was  a 

more  important  factor  in  their  production  than  nerve-supply.  The 

bacilli  may  attack  the  respiratory  system,  giving  rise  to  bronchitis, 

pneumonia,  etc.,  and  they  are  commonly  found  in  the  gall-bladder,  . 

in  which  they  cause  cholecystitis,  and  may  give  rise  to  gall-stones. 

They  also  pass  through  the  kidney  into  the  urinary  passages,  and 

at  times  appear  in  large  quantities  in  the  urine  (baciUuria). 

They  are  also  capable  of  hving  locally  in  the  tissues,  giving  rise  to 

inflammation,  abscess  formation,  and  local  death  of  the  tissue. 

It  has  already  been  noted  that  they  can  live  for  years  m  the 

gall-bladder  and  the  pelvis  of  the  kidney,  producing  the  chronic 

intestinal  and  urinary  carriers,  who  are  hable  to  infect,  not  merely 

themselves,  but  others  also. 

Auto-infection  may  possibly  be  the  explanation  of  such  cases  
as 

have  second  or  even  third  attacks,  within  a  short  period  after 
 the 

first  Sttt^-Clc 

The  typical  gradual  onset  of  the  disease  may  be  explaine
d  by  the 

struggle  between  the  antitoxins  of  the  body  and  the  b
acterial  toxins. 
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The  occasional  sudden  onset  seen  especially  in  the  tropics  may  be 

due  to  lowered  resistance,  owing  to  many  causes — e.g.,  climatic  in- 
fluences, other  infections,  etc. 

Immunity  is  generally  acquired  after  an  attack,  but  second 

attacks  are  by  no  means  rare  ;  moreover,  the  immunity  is  homo- 

logous— viz.,  an  attack  of  typhoid  fever  will  protect  against  B. 
typhosus,  but  not  against  the  paratyphoid  bacilli. 

The  fever  is  due  to  a  lessened  loss  of  heat  rather  than  to  an  in- 

creased production  of  heat,  and  this  is  the  reason  why,  in  ordinary 
cases,  there  may  not  be  marked  emaciation. 

Morbid  Anatomy. — On  opening  the  abdomen  in  a  typical  post- 
mortem, the  bowels  will  usually  be  seen  to  be  distended  with  gas, 

and  the  small  intestine  will  be  noticed  to  present  marked  areas  of 
congestion,  especially  near  the  ileo-c?ecal  junction. 

The  mesenteric  glands  will  be  observed  to  be  enlarged  and  con- 
gested, as  will  the  spleen  and  at  times  the  liver.  If  there  has 

been  a  perforation,  a  fsecal  odour  will  be  perceived  on  opening  the 
abdomen,  and  there  may  be  gas,  fsecal  matter,  round  worms,  or  pus 
m  the  peritoneal  cavity,  while  careful  search  will  reveal  the  perfora- 

tion ;  but  care  must  be  taken  not  to  artificially  perforate  the  gan- 
grenous, or  almost  gangrenous,  intestinal  wall  by  manipulation. 

On  opening  the  intestines,  it  will  be  noted  that  the  most  important 
site  of  disease  is,  as  already  stated,  in  the  ileum  near  the  ileo-c^cal 
valve  ;  while  the  contents  of  the  bowel  will  be  noted  to  be  of  a 
yellowish  colour,  unless  there  has  been  a  haemorrhage,  when  blood 
will  be  seen,  or  unless  medicines  have  been  administered  which 
alter  the  colour  of  the  motions.  The  Peyer's  patches  in  the  lower few  feet  of  the  ileum  will  be  enlarged,  prominent,  and  whitish  in 
colour,  and  covered,  perhaps,  with  yellowish  sloughs  or  perhaps 
containing  ulcers,  which  may  be  in  the  form  of  one  large  central  or several  small  ulcers. 

_  On  inspection,  a  typical  ulcer  will  be  noted  to  have  its  long  axis 
in  the  same  direction  as  the  long  axis  of  the  bowel,  to  be  of  oval 
torm,  with  thin  and  undermined  edges,  and  a  base  formed  from  the 
rauscularis  mucosa,  the  infiltrated  submucosa,  or  from  the  muscular' or  even  the  peritoneal  coats  of  the  bowel;  while  in  cases  of  perfora- 

tion a  rent  may  be  noticed  through  this  last  coat,  permitting  com- 
munication between  the  lumen  of  the  bowel  and  the  cavity  of  the 

Fni^  J?"''"^-  ,  ̂   extensive  haemorrhage  injection  of  water into  the  carefully  dissected  out  mesenteric  artery  may  demonstrate 
more  or  less  correctly  the  source  of  the  bleeding.  The  solitary  glands 
^oLa  l  ̂̂   '''^  be  enlarged  and  congested  with  sloufhs  01- 
loundish  ulcers,  while  the  mucosa  around  these  and  the  Peyei^s patches  will  be  seen  to  be  intensely  congested  and  red  in  cXm This  congestion  may  be  traced  for  a  considerable  distance  Lng  th^ leum  and  into  the  jejunum,  but  it  is  rare  to  find  the  duodenum  01 
the  gastric  mucosa  in  a  state  of  acute  congestion  ̂ ^^^^^^^^"^  01 
nntiS?"!!  the  bo^gl  downwards  into  the  ascending  colon  it  will  be 
noticed  that  the  mucosa  of  the  c^cum  and  ascendhig  colon  is  of  ten 
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congested,  and  at  times  the  solitary  glands  will  be  seen  to  be  swollen ; 

but  as  a  rule  they  are  not  ulcerated. 

These  typical  appearances  may  be  varied  by  finding  only  one  or 

two  Peyer's  patches  enlarged,  and  perhaps  only  one  or  two  small 

ulcers,  and  very  rarely  there  may  be  no  signs  beyond  a  catarrhal 

inflammation  of  the  mucosa  of  the  bowel.  On  the  other  hand,  the 

ulceration  in  the  region  of  the  ileo-caecal  junction  may  be  so  exten- 

sive that  there  are  only  ridges  and  islands  of  intensely  congested 

mucosa  left,  while  at  other  times  pieces  of  the  bowel  may  be  black 

and  almost  or  quite  gangrenous. 

The  mesenteric  glands  will  be  seen  to  be  swollen  and  congested, 

and  on  section  they  will  show  marked  congestion  and  perhaps  pus. 

The  spleen  is  enlarged  and  swollen,  dark  red  in  colour,  friabl
e, 

with  a  tense  capsule,  while  the  liver  may  also  be  enlarged  an
d  con- 

gested and  may  even  on  rare  occasions  show  multiple  abscesses 

brought  about  by  a  septic  pylephlebitis.  The  gall-
bladder  and 

bile-ducts  may  be  congested,  or  more  rarely  may  contam  pus,  whil
e 

the  bile  is  usually  light-coloured  and  watery,  but  may  be  inspis
sated 

The  pancreas  is  usually  normal,  but  we  have  seen  it  conges
ted  and 

even  hsemorrhagic.  The  suprarenal  capsules  are  general
ly  normal 

in  uncomphcated  cases.  The  kidneys  are  usually  enla
rged  and 

congested,  with  a  capsule  which  strips  off  readily  O
n  section,  both 

cortex  and  medulla  are  seen  to  be  congested,  with  
often  fatty 

degeneration,  and  more  rarely  small  abscesses  
or  infarcts,  ihe 

pelvis  is  congested,  but  the  ureter  and  bladder  a
re  usually  normal, 

though  signs  of  cystitis  may  be  found  at  times.
  _ 

With  regard  to  the  thorax,  if  there  is  much 
 meteonsm,  the  dia- 

phragm may  be  noted  to.  be  pushed  up  considerabl
y  higher  than 

usual  The  trachea  and  bronchi  may  show  
signs  of  inflanimation, 

and  in  the  lung  pneumonia,  hcTmorrhagic  in
farcts,  py^emic  abscesses 

and  purulent  infarcts  may  be  seen.  The  heart
  is  usually  Aabby  aiid 

without  any  sign  of  rigor  mortis,  and  is  of
ten  pale,  soft,  and  fiiable, 

from  fatty  degeneration.  Rarely  will  v
egetative  or  ulcerative  endo- 

.  carditis  or  aortitis  be  found.  .  +.0,-^^.1.^ 

In  the  neck  the  thyroid  gland  may  m  cas
es  of  great  raiity  be 

seen  to  be  enlarged,  and  even  to  have  ab
scesses.  There  may  be 

congestion  and  ukeration  of  the  larynx  a
nd  tonsils,  but  they  are  not 

common  in  our  experience.  The  tongue 
 will  be  seen  to  be  coveied 

with  sordes  and  may,  perhaps,  show  fiss
m-es.  . 

The  brahl  is  often  congested,  as  are  th
e  meninges,  but  menmgitis 

and  other  naked-eye  sig{s  are  rarely  met  fth  ̂  J^-XL'lXi ' 
more  rarelv  arterial  thrombosis  may  b

e  seen,  while  ̂ enkei  s 

viSeous  de^^eneration  may  be  found, 
 especially  in  the  adductors 

o  the  thigh  the  rectus  muscles  of  t
he  abdomen,  the  pectorahs^ 

^r,H  the  dkohragm  and  very  rarely
  one  of  these  degenerated 

muse  es  may  be  f^^^^^  a
nd  surrounded  by  ha^morriiages 

?he  bonT-mlrrow  may  also  be  co
ngested  and  show  signs  of  focal 

""'pkiaUy,  there  may  be  the  signs  of  the  compl
ications  or  sequelae- 
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as,  for  example,  the  arthritis  of  the  joints,  the  abscesses  in  various 

parts  of  the  body,  etc. 

The  pathological  history  of  these  post-mortem  appearances  may 
now  be  briefly  related,  beginning  with  the  history  of  the  lesions  of 

the  Peyer's  patches. 
At  first  a  Peyer's  patch  or  lymphoid  follicle  is  hypersemic,  but 

this  is  followed  by  a  prohferation  of  the  lymphoid  and  epitheUoid 
cells  of  the  follicles,  together  with  a  swelling  of  the  endothelial  cells 
of  the  capillary  vessels,  and  these  together  produce  a  more  or  less 
definite  blocldng  of  the  capillary  vessels,  which  causes  an  anaemia, 

and  produces  the  whitish  colour  of  the  hyperplastic  Peyer's  patches, 
to  which  attention  has  already  been  drawn.    The  typical  bacilli 

can  be  found  lying  in  the  centre  of  the  follicle,  and  also  in  the  lym- 
phatic vessels,  not  merely  of  the  foUicle,  but  also  of  the  submucosa. 

Such  is  the  condition  of  the  folKcle  about  the  eighth  to  the  tenth 
day,  and  now  one  of  two  things  may  happen  :  either  the  excess  of 
lymphoid  cells  undergo  fatty  degeneration  and  absorption,  with 
the  result  that  the  blood-flow  returns,  and  the  foUicle  becomes 
normal ;  or  the  blockage  of  the  bloodvessels  is  increased  by  fibrinous 
thrombosis,  with  the  result  that  the  superficial  portion  of  the 
swollen  follicle  dies  and  forms  a  slough,  which,  separating  from  the 
edges  towards  the  centre,  becomes  an  ulcer  some  time  during  the 
second  week.    These  ulcers  may  increase  in  depth  by  an  extension 
of  the  necrosis,  and  may  lead  to  perforation  ;  on  the  other  hand, 
there  may  be  a  formation  of  granulation  tissue  over  the  base,  which 
subsequently  leads  to  fibrous  tissue  formation,  and  thus  eventually 
to  the  healing  of  the  ulcer,  which  process  is  completed  by  the  growth 
of  the  mucosa  over  the  young  fibrous  tissue.    The  site  of  a  previous 
typhoid  ulcer  is  often  clearly  visible  as  a  depressed  pigmented  area, 
which,  on  microscopical  examination,  is  seen  to  consist  of  atrophic 
mucosa  covering  a  fibrous  submucosa,  which  is  also  often  atrophic 

The  mesenteric- glands  show  at  first  hyperemia  and  cell  prolifera- tion, among  which  the  typical  bacilli  can  be  found.  Pus  formation may  also  be  found  at  times. 

The  spleen  early  becomes  hyperaemic,  and  swells  considerably 
remaining  enlarged  until  the  third  or  fourth  week.  The  capsule becomes  tense,  and  the  pulp  assumes  a  dark  red  colour  The 
swehmg  IS  due  to  the  hyperasmia  and  cellular  infiltration  with  leuco- 

cytes endothehal  cells,  and  macrophages,  among  which  the  typhoid 
Daciih  may  be  found.  During  the  third  week  the  pulp  becomes 
boitei,  and  the  Malpighian  bodies  become  prominent,  and  absorption 
Degins  to  take  place,  which  produces  a  paler  colour  in  the  pulp  and eventually  leads  to  an  increase  in  the  amount  of  fibrous  tissue 
celk  .  ^^^\lmg  and  fatty  degeneration  of  the 

lafinn?  f  P°  If  1       necrosis,  which  may  be  produced  by  accumu- 
vstPr^      epithelioid  cells  in  the  lymphatic  spaces  of  the  portal 

of  arl?.;f .    """n   ̂""^^^     necrosis  of  liver  cells  owing  to  occlusion 

the  s^S  bS"'''"    ̂         ̂ "'^  ̂ ^'^  ̂̂ ^P^ 
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The  kidneys  show  cloudy  swelling  of  the  cells  of  the  convoluted 
tubules,  but  in  the  cases  when  the  Iddney  is  specially  involved  there 

may  be  considerable  hypersemia,  together  with  perivascular  cellular 
exudation  and  granular  degeneration  of  the  cells  of  the  convoluted 
tubules. 

The  heart  muscle  may  show  fatty  or,  rarely,  waxy  degeneration, 
while  endarteritis  obliterans  in  the  small  arteries  is  said  to  be  seen 
in  cases  of  sudden  death  without  obvious  cause. 

In  the  nervous  system  there  are  no  very  marked  changes,  but 

pigmentation  of  the  ganglion  cells  and  leucocytic  infiltration  of  the 

perivascular  spaces  may  be  seen,  as  well  as  fatty  degeneration  of 
the  nerve-fibres. 

The  bone-marrow  is  generally  congested,  and  may  show  signs  of 

focal  necrosis,  with  hyperplasia  of  lymphoid  cells  and  clumps  of 

typhoid  bacilli. 
Symptomatology. — Enteric  fever  is  a  very  protean  disease,  the 

description  of  which  is  usually  divided  into  incubation  period, 

onset,  course,  subdivided  into  weeks,  relapses,  and  tenninations  in 

death  or  convalescence.  In  general  terms,  it  may  be  stated  that 

the  fever  presents  physical  signs  and  symptoms  not  unlike  those 

seen  in  the  Temperate  Zone,  but  a  number  of  cases  are  atypical. 

These  atypical  cases  may  have  a  slight  and  short  attack  of  fever 

presenting  but  few  s5nnptoms,  and  very  liable  to  be  overlooked,  or 

the  attack  may  be  ushered  in  by  some  other  fever — as,  for  example, 

malaria  or  seven  days'  fever.  We  will  fii-st  describe  a  typical 
attack  with  mild  or  severe  symptoms. 

Incubation.— The  incubation  period  of  enteric  fever  ranges  m  its 

known  extremes  from  three  days'to  twenty- three  days,  or  much  longer. 

The  shortest  Imown  period— that  is  to  say,  the  one  with  three  days' 
incubation— was  exceptional,  the  infection  being  due  to  swaUowmg 

a  culture  of  virulent  bacilh,  and  therefore  it  may  be  excluded  for 

ordinary  purposes.    It  is  by  no  means  easy  as  a  rule  to  define  the 

incubation  period,  and  it  is  usual  to  agree  with  Mmrchison,  and  to 

state  that  it  is  most  commonly  about  two  weeks  (ten  to  fourteen 

days),  but  that  it  is  often  less  than  this,  and  may  possibly  be  as 

short  as  four  or  five  days  ;  while,  on  the  other  hand,  it  is  often  longer, 

and  no  definite  maximal  limit  can  be  mentioned,  beca.use  the  study 

of  typhoid  carriers  has  demonstrated  that  persons,  apparently  m 

good  health,  may  be  infected  with  the  bacillus,  and  it  has  
further 

been  shown  that  these  people  may  suffer  from  auto-infection,  
all 

of  which  naturally  comphcate  the  question  of  the  duration  
of  the 

period  of  incubation. 

We  therefore  conclude  that  the  usual  incubation  period  for  ienter
ic 

fever  is  about  two  weeks. 

During  this  period  the  patient  may  apparently  show  no  si
gns  or 

symptoms  of  the  disease,  though  at  times  heada
che  and  general 

malaise  may  be  felt.  ,    ,    ,  x  „  +n 

Onset  —Typically  the  onset  is  gradual,  the  patient  
attending  to 

his  ordinary  duties,  though  suffering  more  m
arkedly  from  tlie 



5  YMPTOMA  TOLOG  Y 

feeling  of  malaise  and  lassitude  and  from  headache  than  during  the 

period  of  incubation,  and  associated  with  these  symptoms  there 

may  be  constipation,  or  there  may  be  diarrhoea  with  pains  in  various 

parts  of  the  body,  but  especially  in  the  back,  the  iliac  regions,  or 

the  legs.  At  times  there  is  a  troublesome  cough.  The  disinclina- 
tion for  exertion,  mental  or  bodily,  increases,  as  does  the  headache 

and  the  pains,  until  the  patient  feels  so  ill  that  he  consults  his 
medical  attendant,  when  it  is  found  that  the  temperature  is  raised 

above  normal  (ioo°  to  ioi°  F.  in  the  morning)  ;  that  it  is  higher  in 
the  evening  (103°  to  104°  F.)  than  in  the  morning  ;  that  the  pulse, 
though  accelerated  (80  to  90  per  minute),  is  relatively  slow  as  com- 

pared with  the  temperature,  and  may  be  dicrotic  ;  while  the  tongixe 
is  coated  on  the  dorsimi,  though  red  at  the  tip  and  along  the  margins  ; 
the  headache  is  generally  frontal,  and  there  may  be  thirst,  vomiting, 
or  epistaxis,  as  well  as  abdominal  tenderness  and  slight  distension, 
especially  in  the  right  iliac  region.  If  the  case  is  observed  early, 

a  step-hke  rise  of  the  temperature  may  be  noted — that  is  to  say,  the 
evening  temperature  is  always  slightly  higher  than  that  of  the  pre- 

ceding evening — while  the  morning  remission  is  less,  until  about  the 

third  or  fourth  day,  when  the  temperature  reaches  103°  to  105°  F. 
at  night. 

The  onset,  however,  is  often  atypical  in  the  tropics,  the  symptoms 
being  but  httle  marked,  and  the  patient,  though  feeling  wretched 
and  ill,  perseveres  with  his  work,  and  may  never  consult  a  doctor 
until  well  into  the  second  week  of  the  fever,  and  in  some  cases  may 
even  advance  farther  in  the  illness  than  this  before  the  complaint  is 
diagnosed. 

With  regard  to  the  other  atypical  onsets,  it  is  well  to  remember 

that  the  disease  is  a  septicaemia,  and  that,  following  the  account  of 

the  pathology  given  above,  any  organ  or  system  of  the  body  may 
be  specially  attacked.  Thus,  for  example,  the  nervous  system  may 
be  specially  attacked,  with  the  result  that  the  most  urgent  symptom 
is  a  neuralgia,  an  earache,  a  backache,  or  pains  resembling  those  of 
pleurisy  ;  or,  again,  there  may  be  signs  as  though  cerebro-spinal 
meningitis  were  coming  on,  or  there  may  be  early  delirium.  If  the 
respiratory  system  is  specially  attacked,  the  signs  will  be  those  of 
bronchitis,  pneumonia,  or  suggestive  of  acute  tuberculosis.  If  the 
alimentary  canal  is  selected,  there  will  be  symptoms  indicating 
irritant  poisoning  or  appendicitis  ;  if  the  renal  system  is  marked  out 
for  attack,  they  will  resemble  the  signs  of  acute  nephritis.  The 
above  remarks  do  not  by  any  means  cover  all  the  possibihties  of 
the  onset,  but  enough  has  been  said  to  indicate  the  remarkably 
protean  nature  of  the  signs  and  symptoms  of  enteric  fever,  and  of 
the  way  in  which  it  imitates  other  diseases. 

The  First  Week. — The  early  days  of  this  week  are  as  a  rule  occu- 
pied by  the  onset  of  the  fever,  as  described  above,  and  often  the 

medical  attendant  does  not  see  the  patient  until  about  the  end  of 
the  third  or  fourth  day  of  the  illness.  In  the  tropics,  however,  the 
attack  is  at  times  ushered  in  by  some  other  fever — as,  for  exarnple, 



Io64  ENTERIC  FEVER  IN  THE  TROPICS 

malaria,  by  which  its  symptoms  are  more  or  less  masked.  It  is, 
however,  possible,  even  at  this  early  stage,  to  observe,  associated 
with  the  symptoms  of  the  predominant  disease,  signs  and  symptoms 
which  arouse  suspicion  of  enteric  fever.  This  suspicion  is  presently 
converted  into  certainty  as  these  signs  increase  in  evidence,  while 
the  symptoms  of  the  original  ailment  decrease  and  finally  dis- 

appear. The  signs  and  symptoms  to  which  we  specially  refer  are 
the  alteration  of  the  temperature  chart  from  one  of  remittent  or 
intermittent  fever  in  malaria  to  one  of  more  continued  fever,  with 

more  marked  headache,  slowing  the  pulse,  the  appearance  of 
dicrotism,  the  signs  of  abdominal  distension,  the  local  pains,  the 
tenderness,  and  perhaps  the  gurgling  in  the  right  iliac  region,  and 
the  altered  condition  of  the  tongue. 

During  this  first  week  the  facies  of  the  patient  becomes  at  times 

typical — i.e.,  the  cheeks  are  flushed  and  the  eyes  bright,  and  there 
may  be  some  photophobia  The  decubitus  is  almost  always  dorsal. 
As  the  week  proceeds,  the  patient  becomes  more  or  less  apathetic, 
listless,  and  drowsy.  Headache,  noises  in  the  ears,  and  pains  in 
various  parts  of  the  body  are  the  marked  symptoms  of  this 

week,  while  sleeplessness  is  often  another  marked  sjmiptom.  De- 
lirium is,  however,  rare.  The  temperature  continues  high,  being 

usually  from  103°  to  104°  F.  in  the  evening,  with  a  remission  of 
a  degree  or  so  in  the  morning  ;  but  in  our  experience  a  much  greater 
remission  than  a  degree  or  so  is  by  no  means  unusual,  and  the 

temperature,  as  already  mentioned,  may  assume  an  intermittent 
character.  The  pulse  is  about  80  to  100  beats  per  minute,  often 

with  more  or  less  dicrotism,  while  the  blood-pressure  varies,  the 
systolic  being  about  120  millimetres,  and  the  diastolic  about 

90  milhmetres  of  mercury.  At  this  stage  of  the  disease  there  is 
usually  little  or  no  change  in  the  blood,  though  sHght  leucopenia 

may  be  present.  The  specific  agglutinin  reaction  is  not  available, 
but  the  baciUi  can  be  cultivated  from  the  blood.  In  uncompUcated 

cases  the  spleen  is  more  or  less  normal  at  the  commencement,  but 
enlarges  distinctly  towards  the  end  of  the  week.  The  respiratory 

sjmiptoms  may  cause  the  patient  much  annoyance,  especially  the 

dry,  hacking  cough,  and  there  may  be  signs  of  mild  tonsillitis, 

pharjmgitis,  laryngitis,  or  bronchitis.  Pneumonia  must  be  looked 

upon  rather  as  a  comphcation  than  as  a  symptom  of  the  disease. 

The  gastro-intestinal  symptoms  present  much  variabihty.  The 

mouth  is  often  dry,  and  the  patient  may  be  worried  by  thirst. 

The  lips  and  teeth  are  normal,  but  the  tongue,  which  is  moist,  is 

generally  coated  by  a  white  fur  on  the  dorsum,  while  the  tip  and 

edges  are  red.  There  is  httle  or  no  desire  for  food  ;  the  stomach  is 

irritable,  and  vomiting  may  occur,  especially  if  indiscretions  in 

feeding  are  allowed.  The  abdomen  is  more  or  less  distended, 

especially  in  the  region  of  the  right  iliac  fossa,  where  it  is  often 

painful  and  tender,  as,  indeed,  it  may  be  in  other  places.  There 

may  be  constipation  or  there  may  be  diarrhoea  ;  the  motions  may 

be  of  an  ordinary  colour,  but  more  typically  they  are  ochre-j^ellow. 
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It  is  not  often  that  hc-emorrhage  is  seen  during  this  week,  and  is  then 
generally  small  in  amount  ;  but  its  presence  is,  in  our  opinion  a 
relatively  serious  symptom.  The  urine  is  generally  diminished 
in  quantity,  high  m  specific  gravity,  dark  in  colour,  with  a  markedly 
acid  reaction,  but  there  is  usually  no  albumin,  no  casts,  and  the diazo-reaction  cannot  be  obtained. 

The  skin  is  hot  and  dry,  with,  however,  paroxysms  of  greater  or 
lesser  amount  of  perspiration,  followed  by  the  presence  of  more  or 
less  sudamma.  The  typical  rose  spots  do  not  as  a  rule  appear 
before  the  seventh  day,  and  therefore  will  not  be  described  under 
this  week.  At  times  a  bluish  subcuticular  mottling  is  to  be  observed 
especially  on  the  abdominal  wall,  towards  the  end  of  this  week  of 
quite  a  dif¥erent  nature  to  the  bluish  spots  {taches  bleudires)  which 
are  generally  assigned  to  the  action  of  Hce.  There  is  often  a  yel- 

lowish coloration  of  the  palms  of  the  hands,  the  lateral  aspects  of 
the  fingers,  and  the  soles  of  the  feet,  sometimes  caUed  '  Phihpo- 
wiczs  sign,  which,  however,  is  by  no  means  characteristic  of enteric  fever. 

The  most  marked  feature  of  the  week  is  the  gradual  increase  in 
severity  of  the  disease  as  marked  by  the  growing  apathy  and dulness  of  the  patient  ;  the  aggravation  of  the  symptoms,  with  the exception  of  the  pams  which  tend  rather  to  abate  towards  the  end 
of  he  week  ;  the  enlargement  of  the  spleen  ;  the  possible  occurrence of  the  typical  spots  ;  and  the  continued  fever 
The  Second  Week.— The.  signs  and  symptoms  described  in  the first  week  continue  to  increase,  with  the  exception  of  the  headache and  local  pains,  which  usually  diminish  and  disappear  by  about  ?he middle  of  the  week.  The  tendency  to  h^moXge  is  however more  marked,  and  the  danger  of  perforation  of  the  fowels  haTnow 

to  be  considered,  while  the  typical  rose-coloured  rash  shou  d  appeaT 

be  ofta"  abk  afwell^''?^  '       ̂ P-^fi^.^ggl-tinin  reaction  sg?
uld De  ODta  nable,  as  well  as  the  diazo-reaction  in  the  urine  whilp 

specific  bacilh  are  much  more  difficult  to  obtain  from  the  ciTc^^lat  ne blood,  but  can  still  be  recovered  from  the  spleen  the  SLs  Se  ro  J 

Z  oZfrfV'T       ™"    Liver  or^alllbladdlr  symptom and  other  complications  may  appear.    With  this  introdnr+inn  +h! 

rn'or^  dlr  ̂ '^"^  be  consSe^^&A 

During  this  week  the  patient,  who  may  have  been  ud  and  ahmH- 

hf^cir'^he  'iJ'^'  ̂ "^"^i7  ̂ 't^  for  tieTsftim'ty reartinJ  l       •  ̂̂ ^^f^^ies  are  dull,  apathetic,  and  hstless  •  the 

maTbe  d  SLiird'  T^^^^^^  answering  questions  ;  the  hekr  ng m  J.  K    i™\^is^ed  ,  and  the  patient  is  drowsy.    At  nieht  thpri 

Picssure  Jias  geneially  diminished  somewhat,  and  the  first 
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sound  of  the  heart  is  not  as  appreciable  as  normal.    The  circulation 
is  as  a  rule  not  good  ;  the  extremities  are  apt  to  be  cool,  or  even 
cold  ;  and  the  hands  and  feet,  or  more  usually  the  tips  of  the  fingers 
and  toes,  may  be  of  a  bluish  colour.    The  nails  often  show  signs  of 
lack  of  vitality,  and  transverse  ridges  may  be  observed.  PhiHpo- 

wicz's  sign  may  disappear,  or  may  persist  through  the  week,  and even  later.    The  typical  rose-red  or  pink  maculo-papules  appear  in 
successive  crops  on  the  front  of  the  abdomen  or  chest,  beginning 
about  the  seventh  to  twelfth  days,  though  in  exceptional  cases  they 
may  occur  as  early  as  the  fifth  day,  or  they  may  be  delayed  as  late 
as  the  twentieth  day,  while  they  may  be  entirely  absent.  Their 
number  and  presence  depends  upon  some  unknown  secondary  cause, 
and  not  upon  the  severity  of  the  attack,  to  which  they  bear  no  refer- 

ence. They  are  pinkish  or  rose-red,  circular,  slightly  elevated, 
isolated  maculo-papules  about  4  millimetres  in  diameter,  usually  few 
m  number,  which  disappear  temporarily  on  pressure,  but  reappear 
as  soon  as  the  pressure  is  removed.    They  usually  last  three  to  five 
days,  more  rarely  as  long  as  ten  days,  and  as  a  rule  undergo  no  change 
until  they  fade  and  disappear,  leaving  occasionaHy  a  brownish  stain. 
Ihey  are  not  associated  with  any  subcuticular  mottling  and  are 
but  rarely  met  with  on  the  face,  though  they  may  at  times  be  found 
on  the  arms  and  legs.    They  continue  to  appear  until  the  end  of  the 
serond  week,  during  the  third  week,  or  even  during  convalescence. 

Ihe  hps  and  tongue  at  the  commencement  of  the  second  week 
are  m  much  the  same  condition  as  at  the  end  of  the  first  week  and 
It  the  attack  is  of  mild  or  medium  virulence,  they  may  remain  in 
this  condition  during  the  whole  week  ;  but  if  the  attack  is  severe, 
and  if  the  patient  passes  into  the  typhoid  state,  they  alter  in  appear- 
+u     '  condition  the  patient  hes  on  his  back,  breathing 
+rf?  ̂  partially  open  mouth,  with  the  Hps  and  teeth  covered 

witn  the  dark  brown  scabs,  formed  from  epitheUal  debris  micro- 
organisms and  food,  which  are  called  '  sordes.'  The 'tongue becomes  dry,  and  is  covered  with  a  brown  or  brownish-black  fur 

or  crust,  and  may  have  painful  cracks  ;  but  this  condition  is  largely 
nr  lc=.  ^""^.'^  ''''^  P^'*  d^^e^^e,  and  may  be  more 
or  less  avoided  by  careful  nursing  and  oral  antisepsis.    The  pharynx 
L^fnfcf  ̂   T^l  °'  inflamed,  and  may  be  ulcerated,  as  may 

cnnt^n?.^ ■•  .  disturbance,  if  present  in  the  first  week,  is  not 
cont  nued  into  the  second  week  as  a  rule,  and  it  is  rare  to  observe vomiting  m  this  week  unless  there  is  some  comphcation.  There 
Sl^n  ofTl.T^'^'i  °'  i^'""  "^^l  diarrhoea,  and  the  motions  are 
otten  of  a  yellowish  colour,  with  alkaUne  reaction  and  somewhat 

a?.revish  veH^'  ^^-ghs,  which  will  be  rec?^"zed as  greyish-yellow  fragments  of  tissue  about  an  inch  in  length Hemorrhage  is  said  to  occur  in  about  10  per  cent,  of  cases  but 
our  experience  would  indicate  that  it  is  more  frequent  San  tWs 
usuim'"'"/  ̂ Ti!  '^"'^      ̂   hemoi4age,  and  most 

week  ̂ wT/™  ^^^^"^      ̂ he  end  of  the  thhS 
week-that  is  to  say,  durmg  the  period  of  separation  of  the  sloughs 
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Often  there  are  little  or  no  signs  or  symptoms  to  mark  a  slight 

heemorrhage,  but  a  profuse  haemorrhage  produces  serious  symptoms. 

Often  a  haemorrhage  takes  place  without  warning,  but  as  it  is  known 

to  be  possible,  the  attendants  will  be  on  the  outlook  for  signs  ;  and 

our  experience  is  that  there  often  is  warning  given  by  the  presence 

of  a  trace  of  blood  in  the  motions,  in  the  sHght  increase  of  the  pulse- 

rate,  or  a  slight  drop  in  the  temperature.  In  sudden  severe  cases 

of  hemorrhage  the  fades  alter,  becoming  pinched  and  palhd  ; 

the  pulse  increases  in  frequency,  and  the  temperature  drops  perhaps 

quite  suddenly.  In  very  severe  cases  a  sudden  fatal  collapse  may 

take  place  before  any  sign  of  blood  has  been  visible  in  the  motions. 

More  or  less  meteorism  is  always  present  during  this  week,  and 

at  times  this  becomes  a  gi'eat  trouble  to  the  patient,  and  very 

rarely  may  reach  to  such  a  degree  that  it  embarrasses  the  
heart's 

action.  It  is  dangerous  in  that  it  favours  perforation,  which  may 

occur  in  this  week,  but  is  more  commonly  met  with  in  the  third  week, 

under  which  heading  it  will  be  described. 

Usually  the  spleen  is  distinctly  enlarged  during  this  week,  and 

the  blood  shows  an  ancemia  due  to  the  reduction  of  red  blood  cells, 

while  the  ha;moglobin  and  the  leucocytes  are  also  reduced.  The 

leucopenia  is  due  to  a  reduction  of  the  polymorphonuclear  leuco- 

cytes and  eosinophiles,  while  the  mononuclear  leucocytes  are  usually 

increased  in  numbers.  The  presence  of  a  marked  leucocytosis 

would  indicate  the  occurrence  of  some  complication.  The  coagula-
 

bility of  the  blood  is  reduced.  . 

Pain  and  tenderness  may  occur  in  the  right  hypochondrium  ove
r 

the  area  of  the  gall-bladder,  and  is  often  due  to  a  sHght  atta
ck  of 

cholecystitis,  which  may  also  be  indicated  by  sUght  enlarge
ment  of 

the  liver  slight  jaundice,  and  rigidity  of  the  abdomina
l  muscles. 

The  lungs  should  be  carefully  watched  during  this  period,  as
  lobar 

pneumonia  may  occur,  and  as  the  symptoms  are  not 
 marked,  and 

rusty  sputum  is  rare,  it  may  be  overlooked. 

Rarer  symptoms  during  this  week  are  local  neuritis,  te
tany,  eye 

troubles  and  ear  complications  ;  but  muscular  cramp  is 
 by  no 

means  rare,  and  may  cause  great  inconvenience  to  t
he  patient 

The  urine  is  febrile,  and  may  contain  albu
min.  The  diazo- 

reaction  may  appear  before  the  rash,  or  may  be
  deferred  as  late  as 

the  end  of  the  third  week.  BaciUuria  is  foun
d  m  about  one-third 

of  the  cases,  while  urobihn  and  indicanuria  are  also
  fairly  fj-equently 

met  with.  Acetone  and  diacetic  acid  occur,  but  m
ay  be  due  to  the 

starvation.  In  mild  cases  the  patient  may  s
how  marked  improve- 

ment during  this  week,  and  the  temperature  may  dec
hne  gi-aduall^ 

and  reach  normal  about  the  fourteenth  day  This
,  however^  s 

rare,  and  usually  the  temperature  keeps  
high  during  the  whole 

week,  and  the  patient  enters  the  third  week
  with  all-  the  signs  and 

symptoms  of  the  fully-developed  attack. 

The  Third  Week.-T)uxm^  the  third  week
  the  temperature  may 

gradually  fall  to  normal  about  the  twenty
-first  day  tyPical  cases 

and  with  this  the  various  symptoms  m
ay  subside  and  convalescence 
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begin.  In  moderately  severe  cases  all  the  symptoms  described  in 
the  second  week  may  continue,  but  the  fever  may  be  less,  and  may 
gradually  remit  towards  the  end  of  the  week.  In  the  severer  cases 
the  fever  continues,  and  the  patient  passes  into  a  condition  com- 

monly called  the  '  status  typhosus. '  This  is  the  week  in  which 
there  is  a  great  danger  of  haemorrhage  and  perforation  of  the  intes- 
tine. 

In  the  severe  cases  the  temperature  remains  high  ;  the  pulse 
becomes  quick  ;  the  tongue,  teeth,  and  lips  become  covered  with 
sordes  ;  the  diarrhoea  and  abdominal  distension  become  worse  ; 
and  the  toxaemia  produces  delirium,  at  first  mainly  at  night,  but 
later  more  or  less  continuously  ;  or  the  patient  may  develop  a  quiet 
state  of  deUrium,  lying  quietly  in  the  bed  with  the  eyes  open  and 
staring,  and  quite  unconscious  of  the  surroundings.  The  muscles 
are  markedly  irritable,  and  show  fibrillar  contractions,  tremblings, 
and  twitchings,  with  or  without  subsultus  tendinum.  Emaciation 
now  progresses,  and  the  anemia  is  more  marked.  This  is  the  time 

for  the  pharyngo-typhoid  ulcer  to  appear,  and  tympanitis  develops. 
The  great  danger  of  the  third  week  is  perforation,  which  is  said 

to  occur  m  about  3  per  cent,  of  cases.  It  may  take  place  in  the 
mildest  of  cases,  and  we  have  seen  it  in  a  case  in  which  only  two 
small  ulcers  could  be  found  at  the  post-mortem  examination  so 
that  no  case  can  be  said  to  be  free  from  this  danger. 
The  symptoms  are  often  sudden,  severe,  stabbing  pain  in  some 

part  of  the  abdomen,  and  often  referred  to  the  region  of  the  right ihac  fossa,  but  may  also  be  referred  to  the  left  iliac  fossa.  This 
sharp  pam  disappears,  but  is  replaced  by  a  more  general  pain  all over  the  abdomen,  which  may  be  persistent  or  intermittent.  At 
times  this  general  pain  may  be  absent.    Sometimes,  but  by  no 
means  always,  there  is  vomiting.    UsuaUy  there  is  more  or  less 
coUapse,  as  indicated  by  the  pinched  features  and  the  quick,  small 
thready  pulse     The  temperature  generaUy  falls,  but  quickly  rises again  ,  the  abdomen  becomes  distended  ;  the  liver  dulness  is  en- 

croached upon  by  the  tympanites,  and  the  breathing  becomes 
tnoracic;  while  the  urine  may  be  suppressed.    The  prostration increases,  and  the  patient  may  gradually  sink  and  die.  In  other 
cases  peritonitis  may  intervene  before  death.    A  small  perforation 
may  not  present  the  above  typical  symptoms,  and  may  be  only 
suspected  at  first  by  the  fall  of  temperature  and  the  rise  of  the  pulse- 

tn  nn'  In  typical  cases  the  temperature  has  fallen 
U)  noi-mal  by  the  commencement  of  this  week,  and  the  tongue  has 
andTn^°  ̂ ^^"^  ̂ ""^  symptoms  abate  and  gradually  disappear 
?oirri^!''''f  "f^t?^"'-  ?T  ̂ ^^^^  °f  ̂  ̂-elapse,  as towards  the  end  of  this  week  the  patient  begins  to  get  hungrv 

plicati^rmaT:^^^^^^^  '^"^'^"^  "^
^^  — 

hijh  fe^^^lrlf  ''''''       P^*^'"*  ̂ ^'^  typhosus  with  a 
mgh  tempeiature,  passmg  urine  and  f^ces  involuntarily,  and  may 
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die  from  cardiac  failure,  from  perforation,  or  some  other  complica- 
tion. 

The  Fifth  and  Sixth  Weeks. — These  should  be  weeks  of  convales- 
cence, but  at  any  time  a  relapse  may  take  place,  while  complications 

and  sequelae  may  occur. 

Varieties. — ^The  various  types  of  typhoid  fever  may  be  classified 
in  the  following  sequence  :  Ambulatory,  abortive,  mild,  typical, 
severe,  and  the  masked. 

The  ambulatory  is  typically  presented  by  a  person  who  feels  ill 

for  some  days  or  weeks,  but  goes  about  his  usual  work,  feeliiig 

exceedingly  wretched,  until',  perhaps,  someone,  noticing  how  iU 
he  looks,  may  take  his  temperature,  and  perhaps  find  it  over 

104°  F.  ;  thereupon  the  patient  seeks  advice  for  the  first  time, 

and  may  be  well  into  the  second  or  even  third  week  of  the  disease. 

More  rarely  a  patient  may  go  through  the  whole  attack  without 

medical  assistance.  Often,  however,  the  illness  may  begin  with 

the  ambulatory  variety  and  end  with  an  exceedingly  severe  attack. 

The  mild,  the  typical,  and  the  severe,  have  been  included  in  our 

general  or  typical  account  given  above,  and  these  are  estimated 
to  be  about  two-thirds  of  all  cases  of  enteric  fever. 

The  masked  type  of  fever  is  that  in  which  one  special  group  of 

symptoms  is  pronounced,  as,  for  example,  the  nervous,  with  the 

severe  headaches,  neuralgias,  early  dehrium,  and  other  marked 

mental  symptoms — e.g.,  mania  or  the  signs  of  meningitis.  Another 

example  is  that  in  which  the  pulmonary  symptoms  are  speci- 

ally marked — e.g.,  the  early  bronchitis  or  the  pneumonia.  Other 

examples  are  the  severe  gastro-intestinal  symptoms,  imitating 

poisoning,  or  the  signs  of  an  acute  nephritis.  Lastly,  the  type  m 

which  haemorrhages  begin  early  and  are  persistent  is  often  spoken 
of  as  the  hsemorrhagic  type. 

One  curious  form  may  be  just  mentioned,  as,  for  example,  the 

spleno-typhoid,  in  which  the  spleen  is  very  markedly  enlarged, 

without  signs  of  malaria  or  relapsing  fever. 

Complications  and  Sequelae —The  most  important  comphcatio
n 

is  malaria,  but  seven  days'  fever  and  certain  unclassified  fevers 
 of 

intestinal  origin  are  frequently  met  with  during  the  first  week,  an
d 

comphcate  the  diagnosis.    Bedsores  and  boils  are  not  mf
requent 

complications,  and  loss  of  hair  is  a  frequent  sequel.    Venou
s  throm- 

bosis in  the  femoral  vein  is  a  frequent  complication,  and  infarct
ion 

may  occur  in  various  organs.    Arterial  thrombosis  
is  much  rarer. 

Acute  ascending  myelitis  is  noted,  while  joints  may  
be  attacked 

giving  rise  to  a  typhoidal  arthritis,  and  the  spme  
to  a  typhoidai 

spondylitis.    Periostitis  of  various  bones  is  no
t  rare.  Inflamma- 

tion of  the  thyroid  gland  may  also  occur.    Haemorrhage 
 and  per- 

foration have  been  noted.    Iritis,  orbital  cellulitis,  and  puru  e
m 

choroiditis  have  been  recorded  as  due  to  typhoid  fev
er,  but  puruiem 

otitis  media  and  mastoiditis,  described  as  associated 
 with  typno  u 

fever,  are  generally  due  to  other  causes  than
  the  typhoid  bacuu- 

Appendicitis  and  meningitis  may  also  occur. 
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Relapse— One  of  the  most  important  sequels  to  an  attack  of 
enteric  fever  is  the  relapse  which  may  occur  at  any  time  during 
the  three  or  four  weeks  following  the  fall  of  temperature  to  normal, 
It  usually  resembles  an  ordinary  attack  of  typhoid  fever. 

Diagnosis.— The  diagnosis  of  enteric  in  typical  cases  is  not 
difficult,  being  based  principally  on  the  slow  onset  of  the  fever,  the 
enlargement  of  the  spleen,  the  presence  of  roseola  at  the  beginning 
of  the  second  week,  the  apathetic  appearance  of  the  patient,  the 
leucopenia.    Every  medical  man,  however,  practising  in  the  tropics 
has  noticed  that  enteric  fever  there,  much  more  frequently  than  in 
temperate  climates,  presents  an  atypical  course.    The  temperature 
chart  may  be  very  irregular,  sometimes  of  a  well-marked  remittent 
ormtermittent  type  (Fig.  456)  ;  the  enlargement  of  the  spleen  may 
be  absent  dunng  the  whole  course  of  the  disease,  or  in  other  cases 
it  may  be  much  more  enlarged  and  harder  than  is  usually  the 
case  ;  roseola  invisible,  of  course,  in  natives,  may  be  absent  in 
Europeans,  while  at  times  these  may  present  a  profuse  rash  In 
a  few  cases  some  of  the  peculiarities  met  with,  especially  the  very 
irregular  type  of  temperature,  are  explained  by  the  presence  of 
two  infections— typhoid  and  malaria.    Individuals  who  have  had 
an  attack  of  malaria  may  harbour  in  their  spleen  Laveran's 
parasites  for  a  long  time  without  any  symptoms.   As  soon,  however 
as  the  resistance  of  the  organism  is  diminished  by  any  cause  hke  a chiU,  a  disorder  m  dietetics,  or  the  onset  of  some  disease,  an  attack 
of  malarial  fever  develops.    When  these  malarial  carriers  develop 
Sfi  malarial  infection  breaks  out  again,  and  probably modifies  the  course  of  the  temperature.    It  must  be  admitted  how 
ever,  that  m  the  largest  number  of  cases  no  such  explanation  cln be  found._  With  these  chnical  difficulties  the  bacteriological  dia^noS 

tt?^?fmpt^LK  - 

reSrchef  ^^P^^^^    ̂ ^^^^  °"  following 

■    I.  Agglutination  test. 
2.  Haemocultures. 

3.  Search  for  the  typhoid  bacillus  in  stools  and  urine 4.  Spleen  puncture. 

5-  Ophthalmo-reaction  and  cuti-reaction 

spfenfclL^gncT'  '"o^'^"'™^       "^^d  -""^es  and  Vincent's 7-  Complement  fixation,  etc. 

Portan5"'L*r^P'°''''?       ̂ "^"y  ones  of  practical  im^ portance,  but  a  few  words  may  be  said  also  on  some  of  the  of  W 
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and  the  preparation  examined  microscopically  for  agglutination  after 
one  hour.  The  technical  details  may  be  found  in  any  textbook  on 

bacteriology.  It  suffices  here  to  say  that  the  blood  should  be  suffi- 

ciently diluted — at  least  i  in  40 — and  the  agglutination  should  be 
first  tried,  using  the  typhoid  bacillus,  and  if  this  is  negative,  the 

paratyphoid  A  and  the  paratyphoid  B  baciUi.  If  the  medical  man 
in  attendance  cannot  perform  the  test  himself,  he  should  send  the 

blood  to  a  bacteriological  institute.  The  sample  of  blood  is  obtained 

by  pricking  the  finger  and  collecting  a  few  drops  of  blood  in  a 

capillary  tube.  After  closing  both  ends  in  the  flame,  the  tube  is 

packed  in  cotton-wool,  and  despatched  to  the  bacteriological 

institute.  "A  macroscopic  test  (sedimentation  test)  is  also  in  use, 
and  various  forms  of  apparatus  (agglutinometers)  can  be  obtained, 

which  enable  the  general  practitioner  to  carry  out  the  test  himself 

without  using  a  microscope. 

In  the  tropics,  even  at  the  present  time,  one  is  apt  to  be  asked 

what  value  is  to  be  placed  on  the  result  of  the  agglutination  reaction. 

Some  medical  practitioners  are  inclined  to  be  sceptical,  while  others 

tend  to  base  their  diagnosis  solely  on  the  result  of  the  test.  We 

wordd  emphasize  the  fact  that  in  enteric  fever,  as  in  any  other 

bacterial  disease,  in  order  to  come  to  a  definite  diagnosis  the  resuhs 

of  the  chnical  examination  and  those  of  the  laboratory  must  not 
be  dissociated. 

The  practitioner  should  give  his  attention  to  the  following 

^^Readion  Negative.— {1)  The  reaction  is  generally  absent  during the  first  week  of  the  disease. 

(2)  In  some  very  rare  cases— in  our  experience  generally  
of 

very  malignant  type— the  test  may  remain  negative  d
uring  the 

whole  course  of  the  malady. 

(3)  The  reacrion  with  the  B.  typhosus— which  is  gene
raUy  the 

only  bacillus  of  the  typhoid  group  used  for  the  test
— is  negative 

in  two  varieties  of  enteric  fever— paratyphoid  A  and  paratyph
oid  ti. 

Reaction  Positive.— {i)Whentheresiction  is  positive, 
 it  should  be 

remembered  that  the  blood  may  contain  specific  agglutin
ins  many 

years  after  an  attack  of  typhoid  is  over.  In  the  e
vent  of  f ever  in 

such  a  case  the  medical  man  who  would  solely  rely 
 on  the  Widal 

test  would  easily  fall  into  error.  ^  ■  k,,* 

(2)  The  reacrion  is  not  rarely  posirive  m  cases
  of  jaundice,  but 

recent  researches  have  demonstrated  the  fact 
 that  these  cases  are 

in  reahty  often  due  to  the  colecysriris  caused  by 
 S.  typhosus. 

h)  The  reaction  may  be  positive  in  vaccina
ted  persons. 

4  One  must  be  sure  that  the  test  ha
s  been  carried  out  with 

sufficiently  diluted  blood.    A  dilution  of
  i  m  40  is  sufficient  for 

ordinary  purposes.  ,         j      +v,-.  cn  railed 

H^MOCULTURES.-Two  methods  may  ̂ e.  used  -  the  so-c^  eQ 

'  dilurion  method,'  introduced  by  Castellam  m  1898  an
d  the  bi^ 

enrichment  method,'  introduced  by  D
rigalski         Conradi  and 

modified  by  many  authors.    The  lat
ter  is  at  the  present  time  to  be 
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preferred,  being  simpler.  The  former  is  still  of  use  when  a  mixed 

infection  is  suspected,  as,  for  instance,  a  typhoid-pneumococcus 
infection.  The  pneuraococcus  and  many  other  germs  would  grow 
very  badly,  or  not  at  all,  in  bile  media. 

Dilution  Method. — The  region  of  the  bend  of  the  elbow  is  cleaned 
with  spirit  or  ether,  then  disinfected  with  perchloride  lotion  (i  in 
1,000),  then  a  httle  spirit  or  ether  is  poured  again  on  the  skin. 
When  this  has  become  dry,  a  few  c.c.  (2  to  5)  of  blood,  by  means  of 

a  sterile  all-glass  syringe,  are  taken  aseptically  from  a  vein  of  the 
region,  generally  the  median  basihc.  The  blood  is  immediately 
added  to  several  large  sterile  flasks  (at  least  three),  each  containing 
200  or  300  c.c.  of  faintly  alkahne  broth.  The  flasks  are  incubated 

at  37°  C.  Generally,  after  twelve  to  twenty-four  hours  in  positive 
cases,  the  broth  becomes  cloudy,  and  shows  a  growth  of  the  germ. 
The  germ,  of  course,  must  be  further  identified  in  the  usual 

way  by  cultivation  in  milk,  various  sugar  broths,  and  by  the  agglu- 
tination test .  The  method  gives  satisfactory  results,  the  5 .  typhosus 

having  been  found  by  Schotmiiller,  Auerbach,  Widal,  Pinot, 
Vegres,  and  others,  in  a  percentage  varying  from  70  to  100  per  cent. 
The  novelty  of  the  method  is  the  dilution  of  the  blood  in  a  very  large 
amount  of  broth  instead  of  employing  the  usual  small  quantities 
of  the  medium.  This  simple  innovation  makes  all  the  difference 
in  the  result.  With  the  old  methods  the  majority  of  observers 
failed  to  detect  the  germ.  These  satisfactory  results  are  probably 
due  to  the  fact  that  the  blood  being  greatly  diluted,  the  agglu- 

tinins are  also  diluted,  and  any  bactericidal  properties  of  the  blood 
serum  greatly  weakened. 

Gildemeister  recommends  dilution  in  sterile  water,  while  Cummins  and 
Cummmg  consider  0-5  per  cent,  taurocholate  of  soda  to  be  a  very  efficient medium. 

Bile-Enrichment  Method.~Two  to  five  c.c.  of  blood  are  with- 
drawn from  a  vein  by  means  of  a  sterile  syringe  (see  above),  or  if  a 

vein  puncture  is  objected  to,  a  deep  prick  is  made  in  a  finger,  and 
the  blood  collected  and  dropped  in  Coleman  and  Buxton's  glycerine- 
ox-bile  medium,  which  consists  of  ox-bile  90  c.c,  glycerine  10  c  c peptone  2  grammes,  distributed  in  small  flasks,  each  containing 
20  c.c.  of  the  medium.  '  ^ 

Ophthalmo-Diagnosis.— Chantemesse  has  introduced  a  method  of  diag- 
nosis similar  to  the  ophthalmo-diagnosis  of  tuberculosis.  An  extract  of typhoid  bacilli,  specially  prepared,  is  used.  A  drop  is  instilled  into  the  con- junctival sac  ;  after  two  to  three  hours,  if  the  case  is  typhoid,  the  coniunctiva becomesvery  red,  and  the  inflammation  persists  for  two  or  three  days 

a  r^Pti^;  1  ̂''^'°.^-~'^"''™P*'  ̂ ^^^  ̂ ^^^  by  several  authors  to  evolve 
tuSwi?  't.'  '^^""^T  1°'  enteric  in  analogy  to  what  has  been  done  in tuDerculosis  The  results  have  not  been  very  satisfactory.  Better  results 

^^^of^^^  ^'^^  "^^^      '^""^  attenuLd  cultures^  as  suggestedty 

heai'T<f?n''™fV^''f  °f  b™*'^  typhoid  culture  killed  by neat  is  injected  subcutaneously.-  If  the  case  is  typhoid  this  nrocpduro 
■nduces  a  sharp  rise  of  the  temperature  for  a  day  or  two  Pr^-^edure 

6.S 
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Vincent's  Spleno-Reaction.— Vincent  has  noticed  tliat  in  many  cases 

after  the  subcutaneous  injection  of  dead  vaccine  the  spleen  
becomes  tem- 

porarily distinctly  larger.  The  reaction  is  specilic— viz.,  a  patient  
suffering 

from  typhoid  shows  an  enlargement  of  the  spleen  if  he  is  injected  
with  typhoid 

vaccine;  but  not  if  injected  with  paratyphoid  A  or  paratyphoid 
 B  vaccines 

Spleen  Puncture.— The  point  of  maximum  spleen  dulness  is  fou
nd,  the 

skin  is  disinfected  by  painting  with  tincture  of  iodine,  and  t
he  puncture  made 

by  using  a  sterile  springe  supplied  with  a  long,  strong  nee
dle  A  few  drops 

of  spleen  blood  and  juice  are  obtained  with  facility,  and  shou
ld  be  immediately 

sown  in  bile-glycerine  medium.    The  method  gives  good  resu
lts,  but  is  not 

^'SS™oTc^rL^I™     OE  STOOES  ANn  U.1NE  ECU  B.  TVPHOSUS 

AND  Sratyphosus  A  AND  B.-A  small  portion  of  the  stool
  recently  passed 

and  collected  into  a  sterile  vessel  is  smeared  on  sev
eral  large  McConkie  s 

aear  Plates  These  are  incubated  for  twenty-four  
to  forty-eight  hours  at 

t?  77°  C  and  then  any  suspicious  white  colonies  
further  investigated. 

As  is  well  known,  on  McConkie's  medium  the  colome
s  of  coh-hke  bacteria  are 

red  whUe  those  of  the  typhoid  and  dysentery  group  
appear  whitish.  Instead 

of  McConlde's  agar,  the  Drigalski  medium  may  b
e  used. 

£^  of  Urine.-The  urme  should  be  collected 

asfptiSlv  In  women  a  catheter  should  be  used
.  In  males  this  is  not  neces- asepticau^.  purifying  the  glans  and  meatus  first  with  a  dis- 

fnfTcting  lot  o^^^  a^d  thef^  ^  make  the  patient  pass  his  urine. 
Anv  -Trms  of  the  anterior  portion  of  the  urethra  wi

ll  probably  pass  with  the 

first  po^tTon  of  urine,  which  is  thrown  away,  whi
le  the  last  portion  is  collected 

?nto  a  ste?Se  vessel,  and  immediately  sown  in  tubes  -^t-^^^^^  f^l^^^S  ̂^^^ -X    ,  ,^         o-ivrprine  medium     These  are  incubated  at  35   to  37  lor 

^X-  oiXtS^i^^^^^^^^  and  then  th
e  further  bacteriological  investiga- 

tion is  carried  out  in  the  usual  manner  by  making  pl
ates,  etc. 

nSSSi^n  -A  chemical  laboratory  test  often  
used  is  Ehrhch  s  diazo- 

rea'^cS  whS.' however,  is  positive  in  several  other  febrile  -'^^f  ̂  • 

Differential  Diagnosis.-The  term    enteric  fever  ̂ ^  f^^l^Y 

stated   is  used  to  cover  three  infections— 
typhoid  fever  para- 

typhoid fever  A,  and  paratyphoid  fever  B,  which  
chnically,  at  least 

S^Te  tropics,  cannot  be  distinguished  
from  one  another^   En  enc 

fever  imitates  many  diseases,  and  
many  diseases  resemble  enteric 

e^er  and  render  the  differential  diagnosis  
complicated  and  difficult 

OUhe  ma^y  fevers  which  may  possibly  
be  mistaken  for  some  usud 

or  unus^a?  attack  of  enteric  fever,  
we  have  chosen  the  foUowmg 

forSrential  diagnosis-viz.,  malaria,  
the  relapsing  fevers,  dengue, 

undulant  fev^^^^^^^^         yeUow  fever,  
typhus,  influenza  trichmiasis, 

acute  nlarTt^^^^^^^^         appendicitis,  
pneumonia  rat-bite  disease, 

Sa?osis  enteric-like  fevers^  ulcerative  
endocarditis,  and  pysmia^ 

^  mS^ -Intermittent  fevers  are  hardly  hkely  to 
 be  confused 

with  enreric  fever,  but  remittent  
fevers  are  hable  to  cause  difficulty, 

^nd^;ay  be  recognized  by  the  presence  of  the  P— ^^^^^ 

pheral  blood,  by  the  Presence  o  pigment  m  th
e  leuc^^^^ 

fpvpr  in  the  tropics,  as  malarial  e
arners  are  very  dpi 

tWs  fever  wlen  commencing  
an  attack  of  enteric,  fever. 



DIFFERENTIAL  DIAGNOSIS  1075 

Relapsing  Fevers:. — In  these  fevers  the  onset  is  sudden,  and  char- 
acterized by  chills  and  severe  pains  in  some  region  of  the  body, 

while  a  careful  examination  of  the  blood  in  a  first  attack  should 
reveal  the  Spiroschaudinnice. 

Dengue.— Dengue  begins  suddenly  with  often  severe  pain  in 
some  part  of  the  body,  and  often  congestion  of  the  conjunctiva, 
and  perhaps  a  sensation  of  chilliness.  It  must  not  be  forgotteri 
that  typical  cases  of  dengue  fever  sometimes  develop  enteric fever. 

Undulant  Fever. — This  disease  very  closely  resembles  enteric 
fever,  and  during  the  first  week  can  only  be  definitely  recognized 
in  a  locality  in  which  both  diseases  occur  by  cultivation 
of  the  specific  germ  from  the  blood,  while  later  the  sweating  and 
the  undulatmg  type  of  fever,  together  with  the  articular  symptoms 
are  characteristic.  

' 

Plague.— The  ordinary  severe  type  of  plague  may  be  recognized by  the  sudden  onset,  the  severity  of  the  symptoms,  the  mental 
dulness,  and  the  full  development  of  the  typical  symptoms  and bubo  m  a  few  hours. 

The  milder  forms  of  plague  are  more  difiicult  to  recognize,  because 
there  is  little  fever  ;  but  the  enlargement  of  a  group  of  lymphatic glands  will  arouse  suspicion  as  to  the  true  nature  of  the  disease 

Plague  pneumonia  may  be  distinguished  from  the  pneumonic term  of  enteric  fever  by  an  examination  of  the  sputum 
Yellow  Fever.~mst3.kes  are  most  apt  to  occur  at  the  commence- 

ment of  a  yellow-fever  outbreak  before  the  disease  is  recognized The  diagnosis  may  be  effected  by  the  rapid  onset  of  the  fever  the tenderness  m  the  region  of  the  pylorus;  and  by  the  albumTnuria wh  h  IS  often  present  on  the  first  day,  and  later  by  the  vomit.  Bu? 
f    I  fT'^''''}.  P°'"^  diagnosis  between  yellow  fever 

and  typhoid  fever,  bacteriological  examination  of  the  blood  and motions  should  not  be  neglected 

and^bvT>;7'^^t  "'^y      distinguished  by  its  sudden  onset 
W  theVarivTnX'PP''''^.'  symptoms,  and  especially 

petechial  eninfffn      '"  °^  "^"^^"T  "^^^^  ̂ he  macula^ 

the  dirJuS^s^   Rn-n^  ^T^"^         materially  assists Lue  aiagnosis.    Brill  s  disease  is  mere  y  a  mild  form  of  tvnhn« 

day  71  b^^,difent-fed  by  the  appea';ance  on  the'fth  of  ?i' th 
Pressure  and  d'irPT^^'  ^^^^^  ̂ "^^        disappear  on pressure,  and  does  not  appear  m  crops. 

influenza. —The  diagnosis  between  influenza  and  enteric  fever 
THcSs^/  the  presence  of  catarrhal  symptoms  in  theTormer 

vvith  Si  1     .Presence  of  oedema  of  the  eyelids  together 

X^pZl  ll  Tn  f^avo'"'  tension  of  the  muscles,  Lociated  wi?h examiS  fn  °^  trichimasis.    The  blood  should  bo 

SreLVl?  t^nXuf  '''''  — 

venf^fiffinf  T  ,^.''^*^''^«^''«'-^-The  differential  diagnosis  here  is n  difficult,  and  IS  comphcated  by  the  fact  that  the  two  diseases 
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may  occur  together.  The  fever  in  acute  mihar
y  tuberculosis  is 

irregular  and  the  pulse  and  respirations  are  rapi
d,  and  there  is 

embarrassment  of  .the  breathing,  often  leading  to 
 cyanosis  ;  but 

the  diagnosis  is  very  difficult,  and  may  have  
to  depend  entirely 

upon  bacteriological  research.  n     i  + 

Amndicitis.— In  appendicitis  the  onset  is  usual
ly  abrupt,  and 

the  pain  in  the  right  iliac  fossa  is  distinctive
  but  there  are  cases 

which  closely  resemble  enteric  ;  but  it  must
  be  remembered  that 

the  typhoid  bacillus  can  cause  appendicitis.  ,    ,  • 

PniLonia.-Enteric  fever  may,  though  very  rar
ely,  begin  with 

a  typical  attack  of  pneumonia,  when  the
  specific  bacilli  may  be 

found  in  the  sputum  ;  otherwise  a  diagnosis  
must  be  made  by  the 

examination  of  the  blood,  or  later,  when  the  m
ore  typical  symptoms 

of  enteric  arise  in  the  second  week  hktnrv 

Rat-BUc  Disease.-T\^\s  may  be  i-^cogn
ized  by  the  history 

and  by  the  blotchy,  measly  eruption,  
and  by  the  fact  that  the 

fever  ends  for  the  first  time  after  a  few  
days,  to  reappear  again 

^^^P^ttacosis  —This  enteric-like  fever  may  be  suspected  by  the 

hist^rfS  there  having  been  sick  parr
ots  in  the  house  in  which  the 

patient  has  been  residing-  and  this  
can  be  confirmed  by  the  isola- 

'^:lSf:^:^^S^X^^  »ed  
by  the  ba. this  com^aint^^^ 

=  S  iScS^S'e=^/
^^^^ 

Sy  differentiate  it  from  ente
ric  fever,  but  may  indicate  the 

germ  which  is  causing  the  end
ocarditis. 

Pv^mia  —In  the  first  week  this  m
ay  be  difficult,,  and  aepena 

nnnn  the  bacteriological  examinat
ion,  but  the  usually  intermittent

 

?ever  the  prost'ata,  and  the  sw
eats,  may  give  rise  to  suspicion. 

^^5^^SS?^^^re
c^^^  onset  of 

?yphcM  or "ypfcid^  coli  inf
ections-the  diagnosis  ,s  based

  on 

I.  Hsemocultures. 

2  Castellani's  absorption  test
. 

The  technique  for  ̂ f"°"^^r^X^!t^^Z7soS:^ 

here  ""-i-l       -ade^-s  tot  he  ^         ,   , ,e 

SinlJrtion.^  The  organism 
 found  n,ay  play  only  a 
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saprophytic  role,  especially  if  the  blood  does  not  contain  specific 
agglutinins  for  the  germ. 

Absoyption  Test. — The  usual  agglutination  tests  are  not,  as  a  rule, 

sufficient  to  make  a  diagnosis  of  mixed  infection,  because  coaggluti- 
nation  does  not  always  mean  multiple  infection.    If  the  blood  of  a 
typhoid  patient  agglutinates  the  B.  paratyphosus,  besides  the 
B.  typhostis,  one  is  not  justified  in  coming  to  the  diagnosis  of 
a  mixed  infection  brought  about  by  the  B.  typhosus  and  the 
B.  paratyphosus  B,  because  it  is  well  known  that  the  blood  of  a 

typhoid  patient  may  contain,  besides  the  specific  primary  of  homo- 
logous agglutinins  for  the  typhoid  bacillus,  secondary  or  non- 
specific or  heterologous  agglutinins  for  B.  paratyphosus  B  and  many 

other  bacilli,  such  as  many  strains  of  coli.    This  has  been  demon- 
strated by  many  authors.    Griiber  and  Durham,  as  long  ago  as 

1896,  demonstrated  that  the  typhoid  sera  may  agglutinate  Gartner 
bacilh.    Zupnik  and  Poser  have  found  out  that  89  per  cent,  of 
typhoid  sera  react  with  paratyphoid  B,  and  40  per  cent,  with 
paratyphoid  A. 

Boycott,  who  has  made  a  very  complete  investigation  of  the 
subject,  has  noted  that  59  per  cent,  of  typhoid  sera  present  co- 
agglutinations  ;  55  per  cent,  reacted  with  Gartner,  or  Brion  and 
Kayser ;  41  per  cent,  with  Schotmiiller  B  ;  33  per  cent,  with  Her- 
tryck  ;  and  12  per  cent,  with  Schotmiiller  A. 

The  more  typhoid  agglutinin  is  present,  the  more,  as  a  rule, 
subsidiary  agglutination  is  found. 

To  distinguish  between  primary  and  secondary  agglutinins,  and 
to  facihtate  the  diagnosis  of  closely  allied  organisms  and  mixed 
mfections,  the  absorption  test,  introduced  by  Castellani  in  1902,  is 
useful.  This  test  has  been  further  studied,  and  the  technique 
improved,  by  Boycott,  Bainbridge,  O'Brien,  Cummins  and  Gumming, and  others. 

Castellani  found  out  that  in  rabbits  immunized  for  typhoid 
only,  whose  serum  agglutinated  besides  the  typhoid  baciUus,  also 
certam  '  coli '  germs,  the  saturation  with  an  excess  of  typhoid bacilh  would  remove  not  only  the  primary  (specific,  homologous) 
typhoid  agglutinin,  but  also  the  secondary  (heterologous,  non- 

specific) coh  agglutinin  ;  while  in  a  serum  derived  from  rabbits 
immunized  both  for  typhoid  and  coh  bacilh,  neither  saturation 
witn  typhoid  alone  nor  coli  alone,  but  only  both  together,  simul- 

taneously or  successively,  would  remove  the  whole'  of  the  aedu- timns  present  in  the  serum. 

He  experimented  with  various  other  germs,  and  apphed  the 
method  to  the  differentiation  of  closely  allied  bacilh  and  mixed  in- 
twTfi.'^K^''^'^-  practical  chnical  purposes  it  may  be  said 
fnr  U  R  7  ."^"^  °^  ̂  typhoid  patient  presents,  besides  agglutination 
or  A  ̂yPf'^.^^S'  also  agglutination  for,  say,  B.  paratyphosus  B 
tlA'  ̂ ^^l^-like  germ,  and  if  this  agglutination  for  the  B.  para- 
tion  7?°^  .'r''''  coh-hke,  persists  to  a  great  extent  after  satura- 
uun  with  B.  typhosus,  the  case  is  very  probably  one  of  true  mixed 
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infection:  typhoid  +  paratyphoid  B,  or  paratyphoid  A,  or  coU- 
likc,  as  the  case  may  be. 

Of  course,  as  witli  every  other  biological  test,  the  results  obtained 
cannot  be  accepted  as  absolute,  but  are  only  of  relative  value. 

To  remove  the  typhoid  agglutinin  irom  the  typhoid  serum,  this  is  diluted, 
and  an  excess  of  typhoid  bacilli  from  young  agar  cultures  added  and  kept  in 
contact  for  two  hours.  The  serum  is  then  tested  for  agglutination  for  the 

various  germs.  A  similar  technique  is  used  for  removing  the  specific  para- 
typhoid B,  paratyphoid  A,  agglutinins,  etc. ;  to  the  serum  is  added  an  excess 

of  paratyphoid  B  or  paratyphoid  A,  etc.,  bacilli.  For  technical  details  one 
should  consxxlt  books  on  advanced  bacteriology. 

Prognosis. — ^The  niortaUty  is  in  the  tropics  about  20  to  25  percent, 

for  ordinary  hospital  practice  and  rather  lower  for  private  prac- 

tice. Unfavourable  symptoms  are  the  early  appearance  of  haemor- 

rhage, severe  nervous  symptoms,  considerable  meteorism,  and 

severe  diarrhoea.  A  bad  sign,  pointing  to  a  probable  relapse,  is 

the  temperature  falhng  while  the  pulse  remains  rapid.  Severe 

hemorrhages  are  of  grave  import,  as  is  perforation.  Sudden  death 

may  occur  at  any  stage  of  illness  and  during  the  convalescence, 
but  is,  fortunately,  very  rare. 

Treatment— The  treatment  of  enteric  fever  may  be  divided 

into : — 
A.  The  treatment  during  the  attack. 

B.  -  The  treatment  during  the  convalescence. 

A.  The  Treatment  during  the  Attack.— This  may  be  subdivide
d 

into : — 

I.  Treatment  of  a  simple  uncomphcated  case. 

IL  Treatment  of  special  symptoms. 

L  The  treatment  of  a  Simple  Uncomplicated  Case  inay  
be 

considered  under  the  following  headings  :  (i)  General  hygiene  ; 

(2)  nursing  ;  (3)  diet ;  (4)  medicines. 

I.  General  Hygiene.— A  well- ventilated,  airy,  a
nd  well-hghted 

room  should  be  chosen,  and  all  superfluous  furniture
,  hangings, 

belongings,  etc.,  removed,  except  such  few  thing
s  as  may  be  de- 

sirable to  render  the  general  appearance  cheerful.    Spe
cial  atten- 

tion should  be  paid  to  the  bed,  because  the  patient 
 is  to  remain 

in  bed  for  about  one  month  after  reaching  a  pe
rmanently  normal 

temperature.  .The  bed  should  not  be  too
  broad  or  too  narrow, 

and  should  have  a  wire-woven  mattress,  which
  is  part  of  the  Deo. 

Over  this  a  soft  horsehair  mattress  should  be  plac
ed,  and  a  reserN^ 

mattress  should  be  kept  handy.    Ove
r  the  horsehair  mattress 

two  folds  of  blankets  should  be  placed,  an
d  ̂ ^en  the  sheet,  aiid  in 

the  middle  third  there  should  be  the  d
raw-sheet,  with  its  water 

proof  sheeting.    The  bed  should  be  pro
vided  with  an  easily  movaWe 

mosquito-net'   The  whole  room  should  be  
thoroughly  clean  ed  once 

a  day  by  means  of  damp  cloths  dipped  
in  J  eyes  A^^d.    Al  nations 

and  urine  should  be  protected  against  A^f'^^^,  after  l^em
g  ̂ ^ 

spected  by  the  physician,  should  
be  disinfected  with  Jeyes  tluia 
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or  crude  carbolic  acid,  wliich  is  allowed  time  to  act  before  the  con- 
tents are  thrown  away.  A  separate  set  of  feeding  appliances  should 

be  reserved  for  the  patient,  and  these  should  be  sterilized  after 

use.  All  fomites  should  be  soaked  in  Jeyes'  fluid  or  carbolic 
lotion  for  some  hours  immediately  after  use  and  before  being  washed. 

A  large  piece  of  ice  is  very  useful  to  keep  down  the  temperature 
of  the  room  in  the  tropics. 

2.  Nursing. — The  most  important  feature  of  the  treatment  of 
a  case  of  enteric  fever  is  the  nursing.  Two  nurses,  one  for  the  day 
and  one  for  the  night,  are  absolutely  necessary,  and  their  work 
may  be  rendered  easier,  and  the  patient  considerably  benefited,  if 
the  patient  is  over  the  average  weight,  by  the  use  of  a  Skeffington 
lifter,  or,  failing  this,  by  some  simple  apparatus  based  upon  the 
plan  of  this  ingenious  lifter.  The  temperature  should  be  recorded 
every  four  hours,  and  as  hsemorrhage  is  so  common  in  the  tropics, 
both  nurses  should  be  warned,  and  should  be  instructed  to  be  on 

the  watch  for  the  slightest  suspicion  of  this  symptom.  Moreover, 
they  should  be  instructed  how  to  act  when  it  occurs,  in  order  that 
there  may  be  no  delay.  The  nurse  should  also  be  warned  to  be 
careful  as  to  the  disinfection  of  her  own  hands.  Nurses  who  are 

to  attend  enteric-fever  cases  should  be  selected  from  among  those 
who  have  been  vaccinated,  in  order  to  prevent  the  possibiUty  of 
infection  ;  failing  this,  a  course  of  intestinal  disinfection  at  the  end 
of  nursing  a  case  of  enteric  fever  is  not  without  its  benefits,  as 
many  nurses  contract  the  disease. 

The  patient  should  be  sponged  all  over  with  tepid  water  twice  a 
day,  in  the  morning  and  in  the  evening,  and  this  may  be  repeated 
if  the  temperature  rises  above  103°  F.  An  excellent  plan  is  to  add 
to  the  water  a  httle  of  a  lotion  of  thymol  40  grains,  spirits  of 
lavender  2  ounces,  rectified  spirits  of  wine  3  ounces,  dihite  acetic 
acid  3  ounces,  in  16  ounces  of  rose-water.  The  patient  generally 
finds  this  admixture  to  be  most  refreshing. 
From  the  first  the  back  should  be  carefully  inspected  and  dried, 

and  dusted  with  a  powder  composed  of  boric  acid,  zinc  oxide,  and 
starch,  or  some  similar  powder.  Any  irritated  region  should  be 
bathed  with  rectified  spirits. 
The  mouth  must  be  carefully  attended  to,  and  a  mouth-wash  of 

glycothymohne,  hsterine,  or  other  antiseptic  mouth-wash,  must  be 
used,  while  the  teeth  should  be  carefully  cleaned  by  the  nurse  by 
means  of  a  small  stick  carrying  a  little  cotton-wool. 

The  bed-pan  or  shpper  and  the  urine-bottle  must  be  used  through- out the  fllness  and  the  early  part  of  the  convalescence. 
When  the  temperature  is  high,  a  light  ice-bag  to  the  head  is useful. 

3-  Diet. —With  regard  to  the  diet,  the  patient  should  not  be  un- 
duly starved,  but  should  be  given  hquid  food  in  small  quantities 

at  stated  mtervals.  The  best  basis  for  the  dietary  is  good  chicken- 
broth  and  milk,  and  special  attention  should  be  paid  to  the  fact 
ttiat  the  liquid  actuaUy  given  to  the  patient  is  chicken-broth,  and 
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not  some  greyish  warm  water,  with  yellow  fat  floating  on  the  sur-  ̂ 
face.  To  this  broth  some  Plasmon  may  be  added,  if  desired.  With 

regard  to  the  milk,  it  should  be  boiled  and  diluted  in  the  proportion 

of  I  to  3  with  either  soda-water,  Perrier-water,  lime-water,  or  barley- 

water,  and  attention  should  be  paid  as  to  whether  it  is  properly 

digested  or  not  by  examining  the  f feces.  If  it  is  not  digested,  it 

must  be  replaced  by  malted  milk,  zymonized  or  peptonized  milk, 

or  by  whey.  Junket  and  weak  tea  may  also  be  used.  The  patient 

should  be  given  plenty  of  water  to  drink,  either  plain  or  as  albumin
- 

water,  and  it  is  very  soothing  to  occasionally  rinse  out  the  mouth 

with  soda-water.  But  no  very  warm  or  very  cold  foods  or  drinks 

should  be  given. 

4.  Medical  Treatment.— The  less  medicine  given  to  a  perso
n 

suffering  from  uncomphcated  and  mild  enteric  fever  the  bet
ter  for 

the  patient. 

Some  mild  medicine,  e.?.,  an  intestinal  antiseptic,  or  quinine  in  so
me 

form,  is  often  given— e.g.,  the  quinine  and  chlorine  made  by  pouring  ab
out 

30  minims  of  strong  hydrochloric  acid  upon  30  grams  of  chlorate  of  po
tash, 

and  dissolving  the  chlorine  gas  so  evolved  in  12  ounces  of  water,  whic
h  con- 

stitutes  the  first  bottle,  and  should  be  dispensed  in  a  non-actmic  bott
le  with 

a  glass  stopper.  The  second  bottle  contains  quinine  bihydrochloride  36 
 grains, 

syrup  of  lemons  i  ounce,  also  dissolved  into  12  ounces  of  water.
  One  table- 

spoonful  from  each  bottle  is  mixed  and  taken  three  times  a  day.  A  thm 
 shce 

of  orange  is  sucked  after  each  dose  to  remove  the  unpleasant  t
aste,  borne 

authorities  prefer  giving  tincture  of  iodine  2  to  3  minims  m  an  ou
nce  of  water 

every  three  to  fou?  hours  ;  others  prefer  ̂ -naphthol  2  to  3  grams  mixed  with 

bicarbonate  of  soda  2  to  3  grains,  or  eucalyptus  oil  or  cinnamon  oil  
2  to  3 

minims  in  a  suspension. 

Constipation  must  be  counteracted  by  a  simple  enema  
or  an 

enema  with  a  little  turpentine  if  there  is  some  tympanites 
 every 

other  day.  .       .  .  , 

After  the  second  week  urotropine  may  be  given  in  l
o-gram  doses 

three  times  daily  in  order  to  disinfect  the  urme  an
d  gall-bladder. 

IL  The  Treatment  of  Special  Symptoms.— The  speci
al  symp- 

toms which  require  treatment  may  be  considered. 

1.  Tympanitis.  7-  Delirium. 

2.  Hfemorrhages.  8.  Cardiac  failure
. 

3.  Perforation.  9-  Phlebitis. 

4.  Diarrhoea.  10.  Bedsores, 

5.  Cholecystitis.  '        H-  Abscesses.
 

6.  Hyperpyrexia.  12.  Bone  
lesions. 

1.  rym/.am7js.-Tympanitis  is  to  be  
treated  by  fomentations 

turpentine  stupes,  by  the  administration  of  15  ̂ ^^^^^^ 
 *^f,P^" 

every  three  hours,  or  3  to  5  minims  of  ci
nnamon  oil  at  the  same 

intervals,  or  by  a  hypodermic  injection  of^V  gram
  of  eserme 

2.  Intestinal  HcBynoryhage.-l\it  nurse  shou
ld  be  Prepared  on  tne 

onset  of  this  complication  to  stop  all  food 
 and  drink  except  a  lew 

sips  of  cold  water,  to  apply  an  icebag  to  
the  abdomen,  and  to  ia  e 

the  bedclothes  on  a  cradle  and  to  adm
inister  either  the  enema 



TREA  TMENT 1081 

mentioned  above  or  to  give  a  capsule  of  3  minims  of  turpentine,  or 
both.  This  is  of  the  utmost  importance,  as  then  time  is  not  wasted 
in  getting  the  treatment  under  way.  When  the  physician  is  certain 
that  a  perforation  has  not  occurred,  a  hypodermic  injection  of 
morphia  is  very  useful,  but  this  should  not  be  given  so  as  to  hide 
the  signs  of  a  perforation.  The  turpentine  capsules  may  be  con- 

tinued three  or  more  times  a  day,  and  calcium  lactate  in  lo-grain 
doses  may  also  be  given. 

3.  Perforation. — The  only  chance  is  to  perform  a  laparotomy, 
and  deal  with  the  perforation  surgically  ;  but  this  must  be  done  as 
soon  as  possible.  After  the  operation  the  Fowler-Murphy  after- 
treatment  should  be  carried  out,  and  the  patient  placed  as  nearly 
as  possible  in  upright  sitting  position  as  possible  with  comfort. 
This  position  is  maintained  for  four  days.  At  the  same  time  a 
continuous  administration  of  salt  solution  -per  recium  is  carried  out, 
and  so  arranged  that  the  patient  obtains  3  to  6  litres  per  diem  for 

a  week,  and  Wainwright's  special  apparatus  for  this  purpose  may be  employed. 

4.  Diarrhoea. — This  may  be  checked  by  tannalbin,  10  to  20  grains, 
three  times  a  day,  or  tannigen  in  the  same  dose.  A  very  useful 
adjunct  is  an  enema  containing  Dover's  powder,  5  grains  ;  tannin, 10  grains  ;  mucilage  of  gum,  i  ounce  ;  and  thin  starch  solution, 
I  ounce.  Bismuth  preparations  should,  if  possible,  be  avoided,  as 
they  are  apt  to  obscure  traces  of  blood  which  may  be  valuable 
hints  of  a  possible  hsemorrhage. 

5.  Cholecystitis. — This  should  be  treated  by  urotropine,  and  when 
chronic  by  antityphoidal  vaccination,  or  a  surgical  treatment  may be  advisable. 

6.  Hyperpyrexia  must  be  combated  by  tepid,  cool,  or  even  iced 
spongmg,  by  immersion  in  baths  of  a  temperature  between  75°  to 
85  F.    Antipyretic  drugs  should  not  be  given. 

7.  Delirium. — Acute  mental  symptoms  require  sedatives  or  relief 
of  mtracranial  pressure  by  lumbar  puncture. 

8.  Cardiac  Failure. — This  may  require  to  be  combated  by  hypo- 
dermic mjections  of  digitalin  or  camphor  in  ether,  or  by  strychnine and  by  saline  injections. 

9.  Phlebitis. — This  usually  occurs  in  one  of  the  legs,  which  must 
be  wrapped  in  cotton -wool  after  applying  ichthyol  in  lano- hne  (2  per  cent.). 

10.  Bedsores. —These  are  usually  quite  preventable,  but  great care  is  necessary  to  dry  and  to  disinfect  the  back  and  to  harden  the 
Skin  with  spirit  lotion .  When  the  sores  have  developed  they  should be  disinfected  twice  daily  with  hydrogen  peroxide,  and  a  xeroform 

il  nlr'  """^  f  P^'^'^u''  ,^PPlied.  In  some  cases  a  protargol  ointment 
useful  ^  °^  ̂^'"^  ointment  (i  to  2  per  cent.)  are 

h^i  ̂^^^f^f^s-— Local  inflammations  should  be  treated  with  ice- 
■Jags,  and  when  pus  has  formed  incisions  must  be  made 

12.  Bone  Lesions. ~k  stiff  jacket  may  be  necessary  to  relieve  the 
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pain  of  a  typhoid  spine,  and  the  osteitis  or  periostitis  
may  require 

surgical  treatment.  i  r  i 

B  The  Treatment  of  Convalescence.— '1  his  may  be  subdividea 

into— (I.)  The  treatment  of  a  simple  case  ;  (11.)  the  tr
eatment  of 

sequelc-e  ;  (III.)  the  treatment  of  the  acute  earner. 

I  The  Simple  Case.— The  most  important  factor  is  to
  keep  the 

patient  in  bed  without  any  change  of  diet  until  t
wenty-one  days 

after  the  temperature  has  permanently  reached  no
rmal,  and  then 

to  gradually  increase  and  modify  the  dietary.  T
he  patient  should 

not  be  allowed  to  sit  up  or  to  get  out  of  bed  until  
the  temperature  has 

remained  normal  for  about  four  weeks.  In  
the  meanwhile  the 

urotropine  treatment  should  be  carried  out  
and,  if  possible,  a 

bacteriological  examination  of  the  urine  and  
faeces  should  be  made 

six  weeks  after  the  permanent  return  to  a  no
rmal  temperature 

II  The  Treatment  of  the  SEQUELiE.— T
he  phlebitis  has  been 

mentioned,  and  as  it  is  followed  by  oedema  
will  reqmre  a  bandage 

or  elastic  stocking.  Post-typhoidal  neuriti
s  requires  massage  and 

electricity.  Nervous  sequelae  are  not  very  u
ncommon,  giving  rise 

to  a  temporary  form  of  mental  weakness, 
 or  to  types  resembling 

disseminated  sclerosis,  myelitis,  etc.  ^^+;pr.t  ha<; 

III.  The  Treatment  of  the  Acute  Ca
rrier.-K  a  patient  has 

become  an  acute  carrier,  he  should  be  
treated  by  ̂ n  i typhoid  vac- 

cination, as  already  described,  and  ̂ ^'^otropme  shou  d  also 

ministered,  for  this  drug,  in  addition  to  its  action  on 
 the  kidn^^^ 

is  excreted  during  twenty-four  hours  
by  the  l^^er  cells  and  by  those 

of  the  gall-bladder.    A  dose  of  15  grams  Pf.^  d^^,^;,'^^.  ̂^^^^^^ 

-^^^^'^i:^  features  in  the  prophyla^^^^^^^^^^ 
fever  are  a  pure  water-supply,  a  g^^^^y^.  f ̂  °^ , £truc 

sewage  and  dust  disposal,  a  pure  food  
and  milk  supply,  thedestruc 

tion  and  prevention  of  fly-breeding  grounds^ 

Another  essential  feature  is  the  watermg  ̂ ^^^  ̂Jjff  ̂ ^rbrno 

seotic  solutions  when  there  is  much  
dust,  and  lastly,  ana  d>  nu 

m?Ins  least!  the  search  for,  discovery,  
isolation  when  possible,  and 

treatment  of  the  typhoid  carriers. 

Antityphoid  inoculation  is  gi
^mg  good  results.    J. irtn  s  ng 

worked  out  by  Pearson's  ̂ -^th^^^/^.^J^^^f 
lated  persons  in  the  army  m  India  61  w^r^at  ac^^ced  Dy^  yp^^^^^ 

and  out  of  12,074  ̂ l^^-^^'l^^^/of  f^ruTated  and  34  attacked,  as 
series  of  figures  showed  58.4^51  

mocuiatea  aim 

against  10.9.7  ̂ ^"t^'lt'tmv  Is  the'wright-Leishman.  made 
The  Vacane  used  m  the  army  is  ̂

f^f  v^i^g 

from  cultures  not  more  than  foit
y-eight  hours  old, J  mc  ̂  

sterihzed  at  53°  C.  and  to  -l-^^;  ̂ Xlg  t^'e  ̂period  extending 
is  added.    This  vaccine  is  to  ̂ e^/f^^f,?;'";'^^^  and  is  to 

from  three  weeks  to  three  months  f ̂̂J^^l^  .^J^PJf  ̂1°  left  deltoid, 

be  injected  under  the  skin  
opposite  the  msertion  01 



PROPHYLAXIS 

The  first  dose  is  500  million  bacilli,  and  the  second,  given  ten  days 
after,  is  1,000  million  bacilh,  and  sometimes  a  third  dose  of  1,000 
million  is  also  given.  Inoculation  takes  place  at  4  p.m.,  and  the 
soldier  goes  to  bed  at  8  p.m.,  when  the  reaction  begins,  and  is  on 
hght  duty  for  two  days.  There  is  practically  no  negative  phase, 
and  the  reaction  consists  of  a  localized  hypersemia  with  oedema 
and  some  shght  fever,  malaise  and  chilliness.  Occasionally  the 
symptoms  are  more  severe,  but  usually  disappear  in  forty-eight 
hours.  Many  other  vaccines  can  be  used  :  the  Pfeiffer-Kolle 
vaccine,  the  Vincent  vaccine,  the  nucleo-proteid  vaccine  of  Lustig 
and  Gulcotti,  etc.  An  attenuated  hve  vaccine  has  been  introduced 
by  one  of  us,  and  a  non-attenuated  sensitized  live  vaccine  has  been 
prepared  by  Metchnikoff  and  Besredka,  and  extensively  used  by 
Alcock.  

^ 

Mixed  Vaccines.—As  paratyphoid  A  and  B  are  common  in  the 
tropics,  in  addition  to  typhoid  fever,  one  of  us  has  advised  the  use 
of  mixed  vaccines  of  B.  typhosus,  together  with  B.  paraiyphosus  A 
and  B.  paraiyphosus  B,  both  as  a  dead  and  as  a  hving  vaccine. 
The  preparation  is  simple,  and  consists  in  taking  several  tubes, 

each  containing  10  c.c.  of  broth,  and  inoculating  some  of  them  with 
two  loopfuls  of  an  agar  culture  of  B.  typhosus  forty-eight  hours  old, 
while  other  tubes  are  similarly  inoculated  with  B.  paraiyphosus  A 
and  others  with  B.  paraiyphosus  B.  All  these  strains  must  be  non- 
virulent  and  rich  in  antigen,  as  determined  by  animal  experiments, 
the  inoculated  tubes  are  kept  for  twenty-four  hours  in  the  incu- 

bator at  35°  C,  and  are  then  heated  in  a  water-bath  at  55°  C. 
(dead  vaccine)  or  at  50°  C.  (living  attenuated  vaccine)  for  one  hour. 1  he  contents  of  the  tubes  are  then  mixed  in  sterile  Petri  dishes 
in  the  proportion  of  two  tubes  (20  c.c.)  of  typhoid  vaccine  and  one 
tube  (10  c.c.)  of  paratyphoid  A  and  one  tube  (10  c.c.)  of  para- 

typhoid B  Ihe  mixed  vaccine  therefore  contains  two  parts  of 
typhoid  and  one  part  of  paratyphoid  A  and  one  part  of  paratyphoid 
Of  standardize  by  counting  the  germs  before  mixing, 

this  mixed  vaccine  three  inoculations  are  given,  the  first 
composed  of  300  millions  of  typhoid,  150  milHonsof  paratyphoid  B, and  150  milhons  of  paratyphoid  B.  At  the  second  and  third 
inoculation  at  one  week's  interval  a  double  dose  is  given.  The mixed  vaccines  are  harmless,  and  apparently  induce  a  certain  amount 01  protective  substances  for  the  three  infections. 
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CHAPTER  XL 

THE  UNCLASSIFIED  AND  COSMOPOLITAN 
FEVERS  IN  THE  TROPICS 

General  remarks— Unclassified  fevers— Hyperpyrexia!  fever— Double  continued 
fever— Low  intermittent  non-malarial  fever— High  intermittent  non- malanal  fever— Mossman  fever— Nasha  fevers— Van  der  Scheer's  fever 
—Im-Pyeng— Tientsin  fever— Enteric-like  septicemias— Cosmopolitan fevers— Typhus— Macular  fever  of  Tunisia— Psittacosis— Rat-bite  disease 
-the  exanthemata— Variola— Alastrim— Vesicular  fever— Papular  fever — Febrile  gastro-enteritis — References. 

General  Remarks —A  number  of  indefinite  fevers  remain  to  be 
described,  for,  since  malaria  became  a  well-defined  disease  it  has 
been  discovered  that  there  are  a  number  of  fevers  which  were  pre- 

viously confused  with  it.  In  1898  Crombie  made  an  attempt  to 
arrange  these  fevers  m  some  order  according  to  their  chnical  symp- 

toms, dehning  a  simple  continued  fever,  which  appears  to  be  the 
same  as  Roger's  seven  days'  fever,  a  low  fever,  and  a  non-malarial remittent,  which  was  undoubtedly  typhoid.  Since  then  Manson 
has  descnbed  a  double  continued  fever,  Thompstone  and  Bennet 
a  hyperpyrexial  fever,  and  Castellani  defined  several  distinct  types of  fever  m  Ceylon,  and  Archibald  and  Statham  have  done  the  same 
m  Africa,  while  Cobb  has  described  a  fever  in  Bengal. 

THE  UNCLASSIFIED  FEVERS  OF  THE  TROPICS 

a  i^W '.^t^!l'"o?*^'^^.''^''•"^^  P^^^li^^'        reads  like of  insolation.    It  occurs  in  the  hottest  months  of  the 
7l\  1        ̂ ^^^^    sudden,  the  temperature  rising  to  103°  to  104°  F 
with  headache,  nausea,  and  vomiting,  associated  with  a  peculiar 
pigmentation  of  the  nose  and  cheeks.^  The  fever  is  continued  and lasts  eight  to  ten  days.    The  pigmentation  slowly  fades  some months  after  the  fever  is  over.    It  requires  further  investigation 
no?  tn  h  l^'^'l'-^  Pf        iorm  of  continued  fever.  whfchTs  said 
SLl  i^J^^       *°      '^^I^"^'     described  by  RobTes  of 
Quezaltenango,  and  Gann,  of  British  Honduras  ^  ' 
Kobles  has  separated  from  the  blood  of  the  patients  1  mirrn 

The  nnt'T^"?^  ̂ ^"^^^^^^"^^^  '""'^^''^'^^ '        ̂iq^^Y  "g  ge  lath  e The  patients,  who  are  usually  derived  from  the  younge?  members 
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of  the  poorer  classes,  arc  aricEmic  and  dcl-)ilitate(l,  and  live  under 
insanitary  conditions.  The  fever  is  very  irregular,  being  at  first 

remittent,  but  becoming  intermittent,  while  the  periods  of  apyrexia 

increase  in  length  and  frequency  as  the  disease  progresses.  The 

symptoms  are  but  slight,  consisting  of  headache,  malaise,  furred 

tongue,  thirst  and  aneemia,  with  slight  constipation.  The  spleen 

is  either  not  enlarged  or  but  sHghtly  so,  while  the  liver  is  a  little 

tender  on  firm  pressure.  The  duration  of  the  disease  is  from  two 

to  three  weeks  to  several  months.  Convalescence  is  long  drawn 

out,  there  being  much  debility  and  disinclination  for  mental  or 

physical  exertion.  The  prognosis  is  good,  as  recovery  is  the  rule. 

The  best  treatment  is  change  to  a  cooler  climate,  good  sanitation, 

a  light,  nourishing  diet,  and  a  tonic  of  iron  and  strychnine. 

Forrest's  Fever. — Forrest  has  described  a  fever  in  Rangoon  which 

he  called  '  Rangoon  local  fever,'  which  lasts  three  to  fifteen  days, 

and  shows  a  temperature  curve  resembhng  a  parabola,  ascending 

and  descending  gradually.  The  maximum  temperature  is  104° 
 F., 

and  the  blood  shows  a  polymorphonuclear  leucocytosis. 

Local  Fevers— The  fevers  described  in  China  associated
  with 

urticaria  and  eosinophiha  are  now  believed  by  Lambert  to
  be 

caused  by  Schistosoma  japonicum,  and  will  be  men
tioned  later. 

A  pecuhar  urticarial  fever  has  been  described  by  Nagele  fr
om  German 

South-West  Africa,  characterized  by  severe  nervous  sympt
oms, 

vertigo,  loss  of  muscular  power,  severe  neuralgic  pams, 
 and  an 

urticarial  eruption,  followed  by  exfohation  of  the  skm:  
  The  blood 

is  said  to  show  nothing  abnormal.    Bassett-Smith  h
as  suggested 

that  it  may  be  due  to  some  food-toxin.    In  addition,
  a  number  of 

short  fevers  have  been  recorded  which  appear  to  clo
sely  resemble 

dengue  fever.  These  are  '  the  fever  of  the  Antilles,'  
the  '  fever  of  the 

Red  Sea  '  the  fever  of  Massowah,  and  the  pseudo-dengue 
 fever  of 

Cochin-China    Some  long-continued  fevers  with  local  
names  appear 

to  us  to  be  alHed  to  the  unclassified  septicaemias,  whi
ch  we  propose 

to  mention.    With  regard  to  the  black- vomit  
fever  of  children  m 

the  region  called  '  Grande  terre  in  Guadeloupe,  
we  should  be  in- 

clined to  consider  it  as  allied  to  yellow  fever,  pending  furt
her  myes- 

tisations.    Another  peculiar  local  fever  is  that  c
alled   Ichang  m 

China    Hume  has  attempted  to  classify  these  
fevers  into  a  typhoid 

colon  group,  a  dengue  group,  and  an  influenz
a  group ;  but  they  are 

not  easily  classified  at  present. 

We  shall  now  describe  some  of  these  indefi
nite  and  cosmopolitan 

fevers. 

FEVERS  OF  UNKNOWN  CAUSATI
ON. 

HYPERPYREXIAL  FEVER. 

Rpmarks  —There  is  a  peculiar  form  of  f
ever  which  we  met  with 

in^897  in  two  cases  on  the  Gold  Coast,
  and  which  was  first  descnbed 

by  Thompstone  and  Bennett  in  Sou
tliern  Nigeria. 
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Climatology. — It  is  known  to  occur  on  the  West  Coast  of  Africa 
and  in  Ceylon. 

etiology. — The  causation  is  entirely  unknown,  l^ut  peculiar 
bodies  (Fig.  457)  have  been  seen  in  sniears  from  the  spleen.  We 
are  inclined  to  consider  them  contaminations. 

Pathology. — Nothing  is  Icnown  as  to  the  pathology  of  the  disease. 
Morbid  Anatomy. — There  is  nothing  characteristic  to  be  seen  in 

an  autopsy. 

Symptomatology. — The  illness  begins  with  a  mild  fever  which 
looks  Hke  a  typical  malarial  attack,  the  temperature  falling  after 
the  ordinary  sweating  stage,  though  no  malarial  parasites  appear 
in  the  blood.  The  next  day  the  temperature  is  almost  normal,  and 
no  anxiety  is  felt  about  the  patient.  But  on  the  third  day  the 
temperature  begins  to  rise,  and 

reaches  104°  to  107°  F.,  at  which 
it  will  remain  if  only  drugs  are 
used ;  but  if  cool  bathing  is  re- 

sorted to,  the  temperature  will 

fall  temporarily,  rising  in  due 
course  until  cool  bathing  is  again 
performed.  This  straggle  con- 

tinues, despite  any  medical  treat- 
ment that  may  be  employed, 

until,  at  the  end  of  six  to  seven 

days,  the  cool  bathing  ceases 
to  have  its  effect,  and  the  tem- 

perature goes  on  until  110°  F.  is 
reached  about  the  eighth  day, 
and  the  patient,  after  having 
been  delirious,  becomes  comatose 
and  dies  ;  or,  in  about  50  per  cent, 

of  Thompstone  and  Bennett's  cases,  the  temperature  remains  at 
about  105°  F.  for  three  weeks,  and  then  gradually  falls  to  normal about  the  sixth  week. 

The  spleen,  liver,  abdominal  organs,  urine,  and  blood,  appear 
quite  normal,  except  that  coagulation  is  said  to  be  quick.  The conjunctivae  are  injected,  and  the  mind  is  clear  until  the  terminal 
dehrmm  sets  m.    The  aetiology  is  quite  unknown. 
Treatment.— Cool  sponging,  cool  baths,  and  cool  packs,  are  the only  useful  treatment. 

Fig. 
457- — Bodies  found  in  a  Case 
OF  Hyperpyrexial  Fever. 

DOUBLE  CONTINUED  FEVER. 

Man^n.'^nT'''i!'^"''''  resembles  enteric  fever,  was  first  met  with  bv Manson  and  subsequently  by  Thorpe  and  Rousseau  iA  China  ^ 
remH-+;f ''T''  .^I'^J?  insidiously,  the  temperature  rising  to  104°  F  and 

StiSafirm  'V  ̂ -Per  diem  with  slow^pulse,  a  moist  red  Jongue  and 
normr  ̂ fter  ten  Till  "  ̂Ijghtly  enlarged,  and  all  the  other  or|ans  are 
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of  fever  sets  in  of  tlie  same  type  as  the  lirst,  only  lasting  some  t
en  days,  atter 

which  the  patient  becomes  convalescent.  Ihere  is,  how
ever  a  consideiable 

Tmount  of  anaemia,  and  it  is  a  long  time  before  the  str
ength  is  regained. 

There  are  no  complications  or  sequelce. 

Treatment  must  be  symptomatic  ;  quinine  is  useless. 

LOW  INTERMITTENT  NON-MALARIAL  FEVE
R. 

Remarks.— This  fever  has  been  described  by  C
rombie  in  India. 

Cases  of  similar  or  identical  nature  have  been 
 later  observed  by 

one  of  us  in  Ceylon,  by  Murray  in  Siam,  
and  by  various  observers 

in  China. 

Fig  4.8 -Temperature  Chart  of  a  C
ase  of  Low  Intermittent 

■       ■  Non-Malarial  Fever. 

«:vmntnmatoloev  —The  onset  of  the  disease  is  in
sidious,  or  it  may 

foSrwrtloTpurpos^es  appears  to  be  a  mild  attack^^^^^^^^^^ 
the  oatient  feeling  out  of  sorts,  feverish,

  and  complainmg  of  muscu  ai 

immm^^^^^^^         all  over  the  body.   The
  type  of  the  feveris  mte  - 

mittent    Every  day,  generally  be
tween  the  hours  of  ten  and  tweh  

t 

Ihe  p^t\ent  S  somewhat  chilly, 
 but  there  is  no  sluvermg  fit.  

The 
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temperature  rises,  the  maximum  varying  between  99°  and  103°  F. 
Tlie  temperature  never  rises,  in  our  experience,  above  102°  F.  In 
the  evening,  between  eight  and  midnight,  the  temperature  slowly 
decreases  and  becomes  normal.  Occasionally  the  patient  may 
perspire  when  the  temperature  falls,  but  this  is  not  a  constant 
symptom.  The  physical  examination  of  the  patient  wiU  reveal 
nothmg  abnormal,  apart  from,  occasionaUy,  signs  of  slight  anamia. 
The  hver  and  spleen  are  not  enlarged.  In  a  few  cases  some  super- 

ficial lymphatic  glands  may  be  slightly  enlarged.  In  some  cases 
the  red  blood  cells  are  decreased.  An  interesting  feature  in  most 
cases  IS  the  distinct  increase  in  the  number  of  eosinophile  leucocytes even  when  no  evidence  of  intestinal  worms  can  be  found  in  the 
motions.  The  course  of  the  fever  is  very  long.  We  have  seen  cases lasting  SIX  months. 

Diagnosis.— This  fever  may  be  diagnosed  from  Malaria  by  the 
absence  of  Laveran's  parasites,  and  by  the  fact  that  the  spleen  is not  enlarged  ;  from  Malta  fever,  a  type  of  which  it  closely  resembles clinically,  by  the  absence  of  the  Micrococcus  melitensis  in  the-  blood 
and  the  constant  negative  result  of  Wright's  reaction  ;  from  trypano- somiasis by  the  absence  of  trypanosomes. 
Prognosis.— This  is  ̂ ood~quoad  viiam~hut  the  patient  feels 

weak,  tired,  nervous,  and  unfit  to  do  his  work  properly  for  months Treatment.— A  change  of  climate  is  always  beneficial,  and  often 
quickly  stops  the  fever.  A  long  course  of  injections  of  quinine cacodylate  is  useful  m  many  cases.  The  ordinary  preparations  of quinine  by  the  mouth  or  by  injection  do  not  influence  the  fever 

HIGH  INTERMITTENT  NON-MALARIAL  FEVER. 

?vmnf?^*:7T^''  has  Often  been  observed  by  us  in  children  in  Ceylon . 

does  no  .^nw  f  ̂•^'^PT''  P''^^^^'  '^'^^^  ̂ "^^i^'  the  child 
ve  1  run  ̂ho.^?^  symptoms  except  the  fever.    He  takes  his  food 

Sh  Th?  Wr  h  P^""^''  ̂   .''^^^  apparently  in  his  usual neaith.    1  he  fever  begins  m  the  late  morning,  and  lasts  several 

hTv?rinrift  If  th^'o^T  F.  and'more.  Ther"rno fal  lTo  In      1  Ku^'^u.'        perspiration  when  the  temperature aUs  to  normal.  The  blood  does  not  show  anything  abnormal except,  occasionally,  a  shght  degree  of  anemia.  The  course  of^he fever  is  very  long,  lasting  at  times  several  months. 
ireatment.— Qumme  does  not  influence  it  in  the  least  -1 

^ule,  a  change  of  climate  stops  the  fever  almost  immediate^. 
MOBSMAN  FEVER. 

69 
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septicc-Bmia.  It  is  thought  that  it  may  be  due  to  some  insect  on  tlie  cane. 
The  dermatitis  often  found  in  cane  cutters  is  described  on  p.  1 547- 

NASHA  FEVER. 

Synonyms.— Nakra  fever,  Nakhra  Jawliur. 

Remarks.— Under  the  above  terms  Fernandez,  in  1894,  described  a
  fever 

characterized  by  sweUing  of  the  nasal  mucosa  as  occurrmg  in  Bengal. 

Climatology.— It  is  found  mostly  in  the  months  of  April  to  Augu
st,  ana  is 

rare  in  the  cold  weather. 

.Etiology.— The  causation  is  unknown.  ■  •  4-  ̂   v,i«h 

Symptomatology.-The  illness  is  ushered  m  by  a  chi
ll  associated  with  high 

fever  and  hyper^emia,  with  swelling  of  the  mucosa  of  the  n
ose,  and  pains  in  the 

head,  neck,  shoulders,  and  small  of  the  back  The  face  i
s  A^^hed^ the  pupils 

contracted,  and  there  is  an  eruption  of  small  papules,  of
ten  accompamed  by 

bronchial  symptoms.  ■  .      a-    ̂ ^„o^c  ir.  tlirpp  to 

The  fever,  which  is  usually  remittent  m  character,  di
sappears  m  three  to 

five  days,  when  the  nasal  swelling  also  subsides.  ^     ,  ,  ̂,,,p^„  relauie 

Relapses  may  occur  in  one  to  four  weeks,  and  so
metimes  a  severe  relap.c 

may  end  in  delirium,  coma,  and  death.  ^  adminis- 

Treatment.-A  saline  purgative  and  a  mild  di
aphoretic  are  ̂ rst  admims 

tered,  and  then  the  nose  is  sprayed  with  iced  water  two 
 to  three  tunes  f  day 

or  th^  congestion  is  reUeved  by  pricking  the  f^^^^^^fZ^'^-Z^J^^^^^^
  ̂ ""^ 

10  per  cent,  cocaine  solution  may  also  be  apphed  
to  the  nasal  mucosa. 

VAN  DER  SCHEER'S  FEVER. 

DSrn~A7evtr^'us?any 'lasting  for  five  days,  and  associated  with  an 

eZS^oi  r^^^^^^  the  size  of  a  pin's  head,  occurring 

"^^Smrr-T^"^^^^^^^  van  der  Scheer  has  also  been 

backache,  the  temperature  rising  to         to  105    i'-  in  tne  ̂   s^^^^ 

ahmit  the  size  of  a  pin's  head  on  the  chest,  which  spreaa  to  ̂ ^n
?^^  , 

abdomen    After  five  days'  remittent  fever  th
e  crisis  comes  on  the  fixth  or 

seveSh  Aay  when  the  temperature  rapidly  falls  below  "^/.^^^J  .  ff^g^.^t 

accompanied  by  moderate  sweating.    In  
more  severe  cases  the  crisis  is  absent, 

and  ca?diac  failure  setting  in,  the  P^^ient  die^^^^^^^  associated 

'cSaSrs-y^-XTSS  li^XrpZ
  Xtfe  i  a  see  a.oa.,  and 

possible  attack  of  cardiac  f  ailur 

IM-PYENG. 



ARCHIBALD'S  FEVER 
log  1 

districts  from  February  or  March  to  July,  when  it  is  most  common  among 
the  poor,  but  afEects  all  classes  of  society.  It  would  appear  to  us  to  be 
allied  to  dengue  fever. 

etiology. — The  causation  is  unknown,  but  it  is  regarded  as  contagious  by 
the  inhabitants  of  Corea.  Matignon  considered  that  it  resembled  relapsing 
fever,  but  was  unable  to  find  a  Spiroschaudinnia  in  the  blood. 

Symptomatology. — The  disease  begins  with  headache,  backache,  or  vague 
pains,  which  may  become  violent,  while  the  temperature  may  rise  to  over 
104°  F.  in  the  evening,  but  remits  considerably  in  the  morning,  rising  again 
in  the  evening  to  about  102°  F.,  and  again  remitting  considerably  in  the  morn- ing, and  this  fever  may  be  accompanied  with  delirium.  The  fever  continues 
for  some  seven  to  ten  days,  but  usually  after  the  sixth  or  seventh  day  the 
fever  declmes,  and  reaches  normal  in  twenty-four  to  thirty-six  hours,  this decUne  being  associated  with  a  profuse  perspiration. 

Sequelae. —The  patient  is  left  with  both  general  and  cardiac  weakness  after an  attack. 

Treatment.— Quinine  sulphate  in  association  with  antipyrin  is  the  treatment usually  adopted. 

TIENTSIN  FEVER. 

A  somewhat  similar  fever  has  been  reported  by  A.  C.  Fox  from  Tientsin 
but  in  his  cases  the  fever  lasted  from  ten  to  fourteen  days.    He  thinks  it  may have  been  a  paratyphoid  infection. 

ENTERIC-LIKE  AND  UNCLASSIFIED  SEPTICEMIAS. 

General  Remarks.— Archibald,  Balfour,  CasteUani,  and  others 
have  from  time  to  time  differentiated  cases  of  fever  due  to  some 
but  shghtly  known  baciUus  which  they  have  obtained  from  the 

Sp  nroh'iKiT  ̂ ^^""^^"^f  °^  cultivation.  These  septicemias are  probably  to  be  found  m  all  tropical  countries. 
Dennition.— These  unclassified  septicaemias  may  be  defined  as 

Z!ZT,         or  less  resembling  enteric  fever,  but  differing  there- 
wS^h        A-"^.- ̂ ^'^h  other  m  the  nature  of  the  causal  organisms  of 
Jt  X  T,'  ̂ i^ti^F^'^  Pre^e^t  tli^e  two  principal  tvpes- 

the  cult  fr^l^r''"'.  ̂ r'''''  ̂ ^^'^^-^  Ca^stellaSf  igjftfor tne  cultural  characters  see  table  on  pp.  1380  and  1381). 

ARCHIBALD'S  FEVER. 

SiS  If  unclassified  septiccemia  found  in  the  Anglo-Egyptian 

Svn.J?P   !       has  entered  through  the  alimentary  canal  ̂  
Symptomatology.-As  a  rule  the  symptoms  presented  bv  the 

PwT'is'hi^hS'""'^  week^fTnteric  lever 

With  drowSss  a^d^^r^^^^^  to  103°  F.,  associated with  fiirS   1     .     perhaps  dehnum,  but  this  is  often  absent 
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or  instead,  the  fever  may  be  more  or 
 less  remittent  from  the  com- 

""'SS^^  in  the  form  of  pneumonia,  ab-  - 

scesses,  femoral  thrombosis,  etc.,  may 
 occur. 

BACILLUS  ASIATICUS  FEVER. 

This  fever  was  differentiated  by  Castel
lani  in  Ceylon  by  obtaining 

the  soedfic  bacillus  from  the  blood
  and  motions.  There  are  two 

vtieTes  of  th:  bacillus,  which  may  be  called  BJs^aHcus^o
s.  rj.^ 

o  ffor  the  s-oecific  characters  see. table  on 
 PP-  1309  I30ij- 

Culturallv  these  baciUi  are  identi
cal,  but  the  biological  reactions Culturally  tnese  uacm  r)ossibilitv  of  a  double  infection  of 

'one  of^heL  Si  or  ArcXdt  b
aSllus  with  those  of  enteric 

fever  Lust  no^^^^^^^^^  The  diagnosis
  wiU  then  depend  upon 

'''LmXoSlo?y"--B.  a^<^ous  No.  i  is  associated  with  a 
 long, 

nrSteTra?Sow  fever  of  mediu
m  severity,  which  shows  usually 

freiSttent  oVarint^^^  character  {.i^e Fig. 4
59)-  ̂ ^-^'1^^'^' 

No  f prodviceS  a  fever  resembU
ng  certain  types  of  protract

ed 

Fig.  459. 
Portion  of  Temperature  Char

t  of  a  Case  of  Bacillus 
ASIATICUS  No.  2  Fever. 

1 

enteric  fever,        —  ^^^^^^^^^ 

ra»ugr:
:t^  and  the  stools  never 

when  the  patients  got  rid  of  the  parasites.  •  ^arly} 

Diagnosis.-The  or^ly  poss^^^^^^^^      of  the  &  taken  asepti-i- 
bacteriological  examnation  of  5  to  10  cx^  01 1^^^^^^  ^^.^ 

caUy  from  the  median  ̂ ^sihc  vein,  and  e^an^^^^  ̂ ^.^ 

scribed  for  enteric  fever,  ̂ hile  an  attempt  m^^^^  ̂^.^ 

isolate  the  bacillus  from  
the  f^ces    The  specmc 

agglutinated  by  the  patient  f^^^^^,  ̂ n  ?he  ̂̂^^^^  already  laid 

^  ̂ ^ciX^-vM^d  
s;r;to.  Ja.?  over  and  th

e 
fever  is  of  very  low  type. 
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WHITMORE'S  FEVER. 

Captain  A.  Whitmore  has  described  several  cases  of  a  glanders-like  disease 
in  Rangoon,  characterized  by  intermittent  fever,  broncho-pneumonic  symp- 

toms, and  often  multiple  abscesses  in  various  parts  of  the  body.  The  bacillus 
isolated  seems  to  be  very  similar  to  B.  mallei. 

COSMOPOLITAN  FEVERS  IN  THE  TROPICS. 

Pyrexias  due  to  B.  coli  and  aUied  germs  are  very  common,  the 

starting-point  being  often  a  lesion  in  the  genito-urinal  tract ;  it  is 
common  in  women  after  childbirth. 

In  addition  to  the  fevers  peculiar  to,  or  commonly  found  in,  the 
Tropics,  many  cosmopolitan  fevers  occur. 

Influenza  might  really  be  considered  to  be  a  tropical  disease 
which  has  invaded  and  become  endemic  in  the  Temperate  Zone  ; 
for  most  epidemics  have  come  from  Asia,  where  it  is  endemic. 
Some  cases  of  enteric-like  fever  have  been  met  with  due  to 

B.  ceylonensis  CasteUani.  Cerebrospinal  meningitis  is  met  with  ap- 
parently throughout  the  Tropics,  for  it  is  known  on  the  West  Coast 

of  Africa  and  its  hinterland,  and  in  Asia.  Its  high  polynuclear 
leucocytosis  is  of  importance  in  its  recognition. 

Mumps  and  whooping-cough  are  met  with.  Diphtheria  is  more 
frequent  than  generally  stated,  but  is  apt  to  be  overlooked,  owing 

to  the  old  belief  that  it  does  not  occur  in  the  Tropics.  It  is  more  fre- 

quently observed  in  hill-stations  and  in  the  cooler  times  of  the  year. 

Pf^iff&r's  glandular  fever  is  known,  but  is  rare. 
Rheumatism  is  distinctly  uncommon.  Septic  infections  and  in- 

toxications as  primary  diseases,  due  to  pyogenic  organisms,  are  not 
uncommon.  Erysipelas  is  often  diagnosed,  but  the  symptoms  are 
usually  not  those  of  the  ordinary  disease  of  Europe,  being  probably 
due  to  filariasis  or  animal  stings. 

Certain  cosmopohtan  diseases — viz.,  typhus,  psittacosis  and  rat- 
bite  disease — may  be  mentioned  in  greater  detail,  as  may  the exanthemata. 

TYPHUS. 

.  Synonyms.— Spotted  fever,  Prison  fever,  Fleckfieber,  Typhus  Exanthema - 
tique,  Tifo  Esantematico,  El  Tarbardillo,  Vlekkoorts,  Homma  Typhuisa, bynochus  Putrida. 

Definition.— Typhus  is  an  acute  specific  fever  of  unknown  cause,  said  to 
be  very  mfectious,  but  in  what  manner  is  not  known,  and  chaiacterized  in  most 
cases  by  a  sudden  onset,  a  macular  petechial  eruption,  and  severe  toxaemia 
which  after  a  definite  course,  generally  ends  by  crisis. 

History.— The  early  history  of  typhus  is  wrapped  in  obscurity  by  reason  of 
Its  confusion  with  plague  ;  for  though  Hippocrates  mentions  the  word typhus,  he  applied  it  to  stuporous  and  delirious  conditions,  and  does  not 
appear  to  have  been  acquainted  with  the  fever  in  question.  This  confusion 
witn  plague  continued  until  Fracastorius,  in  the  sixteenth  century,  gave suca  an  account  as  enabled  them  to  be  separated  from  one  another,  though me  nomenclature  at  first  indicated  that  they  were  related,  and  it  was  not  until 
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1760  that  the  term  '  typhus  '  was  first  applied  to  the  disease  by  Boissier  de 
Sauvages.  , 

During  the  eighteenth  and  nineteenth  centuries  typhus  was  well  known 

in  Europe,  but  included  typhoid  and  relapsing  fevers,  from  the  former  of 

which  it  was  distinguished  by  a  long  series  of  researches,  beginning  with  those 
of  Strother,  Gilchrist,  and  Huxham  in  the  early  eighteenth  century,  and  endmg 

with  Still's  classical  work  in  1837,  while  the  history  of  the  differentiation  from 

the  latter  has  aheady  been  described  in  the  chapter  on  the  Relapsing  Fevers. 

For  a  long  time  the  disease  passed  unrecognized  in  the  tropics,  and,  indeed, 

in  the  Lancet  of  1871  it  is  even  debated  as  to  whether  it  could  exist  in  those 

regions  ;  but  though  it  is  impossible  to  deny  that  Lyell,  in  his  observations 

in  1852,  mistook  relapsing  fever  for  it,  and  that  Fairweather  m  1869  was 

confusing  it  with  typhoid,  it  would  appear  as  though  Lyons,  m  1869,  clearly 

recognized  the  disease  as  occurring  in  North-West  India,  where  it  is  now  well 
known  to  be  endemic,  and  it  has  since  been  reported  from  many  parts  of  the trooics 

Brill's  disease  appears  to  be  a  mild  form  of  typhus  fever,  attenuated,  perhaps, 

by  environment  and  improved  sanitation.  He  has  failed  to  produce  the 

disease  in  inoculated  monkeys.  An  interesting  liistorical  paper  by  Crawford 

has  shown  that  the  only  possible  explanation  of  some  of  the  old  outbreaks  
is 

by  means  of  some  personal  parasite,  such  as  a  louse. 

Climatology.— Typhus  is  essentially  a  disease  of  temperate  and  col
d  climates, 

and  therefore  is  well  known  to  occur  in  Europe  and  America. 

In  the  tropics  it  principally  appears  in  places  situated  at  high
  altitudes, 

or  where  there  are  cool  seasons,  in  which  case  it  disappears  in  a  mos
t  remark- 

able manner  as  soon  as  the  warm  season  sets  m.  ^o^of„11,r 

In  Africa  it  is  said  by  Hirsch  to  be  endemic  m  Nubia,  and  has  been
  careful  y 

studied  in  Egypt  by  Sandwith,  where  he  says  that  it 
 has  been  defimtdy 

recognized  since  1836,  and  where  a  few  cases  are  reported  ever
y  year  m  the 

spring  months.  It  is  also  reported  from  Tripoli  Tunis,  Alg
eria  (rarely)  and 

Morocco.  In  Asia  it  appears  to  occur  only  in  epidemic  form  m  f^^f^^^'^^^ 

Syria,  but  is  believed  to  be  endemic  in  Persia,  and  possibly  also  ̂ f ghamsta^^ 

bicause  it  is  said  to  be  regularly  imported  into  ̂ ^^V^^^y  °eS£ 
country.  In  India  an  endemic  area  exists  on  the  west  of 

 the  Indus,  stretctung 

from  Beloochistan  in  the  south  to  Yusufzai,  Hazara  and  
Kashmir  m  the  north 

and  then  passing  eastwards  along  the  ranges  of  the  Himalay
as  wheg  it  is 

especially  prevalent  at  Kulu,  and  also  passing 

Rawal  Pindi.    In  Ceylon  we  have  met  with  a  few  cases  EmoP^^^^ 

who  have,  however,  acquired  the  disease  elsewhere.   
 It  occurs  m  Indo 

China  ;  in  Northern  China,  where  it  is  endemic,  b
ecoming  epidennc  every 

spring  and  in  Japan,  where  it  occurs  yearly  in  the  prov
ince  of  H  ogo     It  does 

not  occur  in  Australasia  or  Oceania.     In  .tropical^  
America  it  is  endemic  m not  occur  m  Australasia  or  vjceama..  -^^  ."-^"^T  '  f  1  Tr,Ti»c  +Tip  Onianas 

Mexico,  rare  in  Central  America,  absent  m  the  West  fl'f'f-J^^^^^^^^,'; 

Colombia,  and  Venezuela,  and  is  rare  in  Brazil,  
though  it  is  common  in  i-eru 

^°iSoloev-Se  causation  of  typhus  remains  undiscovered,  
though  many 

resfa'  hefhav?b\fnrarfiJst^y  Hallier  who  in  ̂^^^8  f  sc"b^X^^^ 
a s  the  causal  agent ;  and  then  by  Klebs  who  found  bacmi  n  i    i  -       by  ̂^^^^^ 

and  Blore,  who  in  the  same  year  described  mmute  screw-1  ke  ̂ oj^^^  ̂g^^^^' 

as  present  in  the  blood  during  hfe   and  
micrococcal-hke  bodies  touna 

cells  between  the  muscular  fibres  of  the  heart  after  deatn.  „art  of  a 

In  isTi  Hlava  described  ovoid  bodies  which  he  Relieved
  ̂   be  part  o^^ 

streptobacillus  ;   in  1 892  Thoinot  and  Calmette  s
aw  flageUate^ 

1892  Lewaschew  found  a  motile  orgamsm  sometimes  like  a  Y^'TfJJ- J^^^^  .  m 

oval  and  flagellate  ;  in  1893  D^biefi  and  Bruhl
  describe^  a  diplococcus^ 

1899  Balfour  and  Porter  found  another  diplococcu^^^^^ 

described  a  Babesia  existing  m  ̂ on-motile  endocorpuscular^  a^ 

free  forms  in  cases  in  Egypt,  but  th^^^  P^^-^.^^^^^^y  ̂ j^^s  Sh  he  isolated degenerations  ;  and,  lastly,  Horiaclu  wS 
from  the  faeces  and  urine  of  Japanese  troops  which     "J^ J^^J  Goldzieher. 

suffered  from  a  disease  which  was  probably  
typhus.    Krompecner,  w)iu 
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and  Angvan  have  described  intracorptisciilaT  bodies  somewhat  resembling 
a  Babesia.  Yersin  and  Vassal,  in  1908,  succeeded  in  communicating  the 
disease  directly  from  one  man  to  another  by  inoculation,  but  failed  to  repro- 

duce it  in  rats,  guinea-pigs,  and  rabbits.  Their  experiments  tend  to  prove 
that  the  infective  agent  exists  in  the  blood  from  the  second  to  the  fifth  day 
of  the  disease.  Nicolle,  Anderson,  and  Goldbeiger  have  experimentally 
infected  monkeys  by  inoculation  of  blood  from  cases  of  typhus  fever.  Nicolle 
has  also  shown  that  the  virus  is  filterable. 

With  regard  to  the  spread  of  the  disease,  there  is  a  great  conflict  of  opinion 
as  to  whether  it  is  infectious  ;  most  certainly  it  does  not  cross  air-spaces, 
though  it  seems  to  be  associated  with  bedding,  fomites,  furniture,  and  dirt, 
which  causes  the  suspicion  that  the  agent  may  be  an  animal  parasite.  More- 

over, the  fact  that  it  only  appears  in  the  cool  season  of  the  tropics,  and  its 
rapid  disappearance  in  the  warm  season,  is  also  in  favour  of  its  transmission 
by  some  animal.  Therefore  suspicion  is  aroused  that  it  may  be  spread  by  a 
blood-sucking  parasite,  perhaps  an  insect. 

Patton  has  recently  shown  that  Clinocoris  lectularius  Linnaeus  1758  is  found 
along  the  north-west  frontier  of  India  ;  and  Husband  and  MacWalters  draw 
attention  to  the  fact  that  the  distribution  of  this  bug  curiously  coincides  with 
the  distribution  of  typhus  in  India. 

These  latter  observers  point  out  that  in  an  epidemic  occurring  in  a  gaol, 
the  hospital  was  found  infected  with  bugs,  which  occurred  nowhere  else. 
On  the  destruction  of  these  pests  the  epidemic  ceased.  Moreover,  they  draw 
attention  to  the  fact  that  predisposing  causes  of  typhus,  such  as  dirt,  over- 

crowding, and  the  way  in  which  the  infection  hangs  about  bedding,  buildings, 
and  furniture,  are  easily  explicable  on  the  bug  h5rpothesis.  Sambon,  in 
his  article  on  Rocky  Mountain  fever  in  Allbutt  and  Rolleston's  '  System,' 
advances  arguments  in  favour  of  the  identity  of  Rocky  Mountain  and  t5rphus 
fevers  ;  but  Husband  and  MacWalters'  researches  are' not  in  favour  of  a  tick being  the  carrier  of  the  disease.  It  may  be  that  typhus  and  Rocky  Mountain 
fevers  are  caused  by  allied  protozoan  parasites  spread  by  difEerent  blood- 

suckers. In  Glasgow  the  flea  was  suspected  to  be  the  cause  of  the  dissemina- 
tion of  the  disease.  Nicolle  suspects  Pediculus  vestimentorum,  and  this  has 

been  confirmed  on  epidemiological  grounds. 
Pathology. — The  cause  being  entirely  unknown,  the  pathology  can  be  but 

briefly  mentioned.  The  infective  agent  exists  in  the  peripheral  blood  from 
the  second  to  the  fifth  day,  and  probably  is  also  found  in  the  enlarged  and 
congested  spleen.  After  the  fifth  day  it  is  not  known  what  definitely  happens 
to  It,  but  the  eruption  appearing  about  that  date  leads  to  the  belief  that  it enters  the  skin. 

Morbid  Anatomy. — The  spleen  is  enlarged  and  engorged  if  the  post-mortem takes  place  up  to  the  middle  of  the  second  week,  but  not  later.  There  is 
oedema  of  the  lungs  and  hypostatic  pneumonia,  cloudy  swelling  and  fatty degeneration  of  the  heart,  cloudy  swelling  of  the  liver  and  kidneys,  and  hvper- semia  of  all  the  organs. 
Symptomatology.— The  incubation  period  of  the  naturally  acquired  infec- 

tion is  not  well  known  at  present,  varying  from  four  to  eighteen  days,  but more  probably  being  about  eight  to  twelve  days. 
Prodromal  symptoms  are  often  entirely  absent,  or  consist  of  vague  feelings of  fatigue,  giddiness,  and  headache. 
The  onset  is  sudden,  being  characterized  by  frontal  headache,  pains  in various  paits  of  the  body,  of  which  pain  in  the  chest,  giving  rise  to  the  sus- picion of  pneumonia,  is  important ;  marked  rise  of  temperature  from  101°  to 

104  i-  ;  quick  pulse  (100  to  120)  ;  flushed  face  and  suffused  eyes  ;  quickened 
Ha  vf+l  ̂ ^^^  sensation  of  great  weakness.  During  the  next  two  or  three 
aays  the  temperature  continues  to  rise  at  night,  with  remissions  in  the  morning 
whdrfi^"'!',?'  ̂ ^"""u  to  io5»  F.  on  the  second  to  fourth  days,  during 
dSoVi^  T^''^  becomes  dry,  swollen,  and  cracked,  with  a  thick  brown 
exKnr^H  h%  ^^'^^  ^id^--^  ̂ '•^  r^d:  nausea  may  be 
SSl  vomiting  is  rare,  and  the  bowels  are  either  constipated  or 
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The  nervous  system  is  earlv  affected,  the  patient  being  apathetic,  drowsy, 

with  a  dull  expression.    The  changes  in  the  blood  are  of  the  utmost  impor- 
tance, and  should  be  carefully  studied.    There  is  always  an  increase  in  the  red 

cells,  with  a  corresponding  increase  in  the  haemoglobin,  and  a  leucocytosis, 

which  is  usually  well  marked,  being  on  an  average  about  24,000  per  cubic 

millimetre,  but  varying  between  the  extremes  of  8,000  and  54.000.  The 

difEerential  leucocyte  count  is  also  of  importance,  for  in  cases  uncomplicated 

with  malaria  or  other  protozoal  infections  the  polymorphonuclear  mcrease 

is  a  characteristic  feature,  and  may  exceed  90  per  cent.  ;  wliile  the  mono- 

nuclears and  lymphocytes  mav  be  reduced,  especially  if  the  case  is  to  end 

fatally,  while  eosinophiles  are  often  entirely  absent— a  most  charactenstic 
feature  in  a  case  in  the  tropics,  where  worm-infection  is  common.  The 

mononuclear  decrease  is,  however,  not  evident  in  cases  about  to  recover,  nor 

is  it  present  in  natives  in  the  tropics,  who,  of  course,  are  liable  to  previous 

protozoal  infections,  and  this  may  lower  the  relative  polynuclear  count  in 
these  regions  to  60  per  cent,  or  less.  . 

Though  there  is  an  increase  in  the  red  and  white  corpuscles,  the  specifac 

gravity  is  said  to  be  lower  than  normal,  which  is  rather  extraordinary,  and
 

must  indicate,  if  true,  considerable  alterations  in  the  plasma.  As  the  disease
 

progresses,  the  rapidity  of  the  pulse  increases,  and  may  reach  140  per  minute,
 

and  is  usually  small  and  of  low  tension.  The  blood  pressure,  according 

to  Rizzuti  and  Scordo,  shows  nothing  characteristic.  The  respira
tions 

are  always  quickened,  and  there  are  generally  signs  of  pharyngitis, 
 bron- 

chitis, or  broncho-pneumonia,  while  delirium  is  not  uncommon,  especially 

""^Ab^ut  the  fourth  to  the  fifth  day  the  typical  rash  appears  which,  though 

easy  to  see  in  white  or  light-coloured  races,  is  very  difficult  to  discern  
m  dark- 

coloured  peoples.    There  are  generally  three  eruptions:  first,  
a  transient 

erythema  ;  secondly,  a  macular,  measly  eruption,  which  becomes  
more  or  less 

hemorrhagic  ;  and  thirdly,  the  petechial  eruption  ;  but  it  may  safely  
be  said 

that  the  first  will  only  be 'rarely  seen  in  native  races,  and  the  second  may
  also 

not  be  visible  if  poorly  marked,  wliile  the  third  is  known  to  be  ab
sent  m  mild 

cases,  and  therefore  in  the  tropics  there  may  be  cases  m  native  races  in  jhic^ 

no  eruption  is  recorded.    Thus,  Husband  and  MacWalters  fail
ed  to  find  it  n 

20  per  cent,  of  their  observations,  and  in  but  very  few  of  the  80  per  
centum 

which  some  rash  was  recorded  was  it  distinct,  and  therefore  could  easil^5^^ have
 

been  overlooked.    It  appears  first  on  the  abdomen  or  ̂ hest 
 and  quickly 

spreads  to  the  shoulders,  back,  and  extremities,  and  m  ̂
ell-marked  case 

^11  cover  the  whole  body,  except  the  face,  palms,  and  soles^  ̂ ^^^ 
rash  is  composed  of  macule,  but  slightly  raised,  which  <iisaPPf  ̂   °^  P/^^f^^^!; 

and  usually  become  haemorrhagic  after  a  couple  of  days.    
A  petechial  eruption 

may  also  Ippear  somewhat  later,  but  is  often  wanting,  and  ̂ l^e^^^^^^desp
read 

S  an  indication  of  a  bad  prognosis.    A  miliary  ̂ ^^^P^^^^.^^^^^San^ 
the  attack,  and  be  followed  by  a  desquamation,    ̂ ^t^,^  *^^^PP^f^^^ 

eruption  the  leucocytosis  becomes  more  marked,  as  do  
the  nervous  symptoms, 

the  patient  suffering  from  severe  delirium,  which  m
ay  become  quite  vioknt 

or  he  may  show  a  Stuporous  condition,  which  becomes
  a  semi-coma,  and  in 

fatal  cases  deepens  into  a  profound  comatose  condition. 

About  the  eighth  or  ninth  day  a  pseudo-crisis  may 
 be  not  ced,  and  later  m 

eruption  will  be  seen  to  fade  and  disappear,  when  the  ̂ gf  ̂,^1%^J^^^^^^^^^ 

normal,  and  the  leucocytosis  becoming  more  f^^^-^^J '  ̂̂ .'^^^^^^^^^ 

act  vigorously,  and  the  temperature  falls  by  crisis
  the  tenth  to  the  tv^e  tt 

day,  or  by  lysis  during  two  days,  to  norma
l,  and  convalescence  be  ins^ 

Usually  recovery  is  quick,  relapses  being  ext
remely  rare.  Death  ma>  take 

place  during  the  first  week  or  about  the  tenth  ̂ ay  from  toxemia^ 

Varieties.-All  cases  of  typhus  do  not  follow 
 the  tyP^cal  conrse  lor  muQ. 

ambulatory,  and  abortive  cases  are  recorded
,  as  are  also  malignant  attacRs causing  death  on  the  second  or  third  day.  +,^ii„«  fevers  are  bron- 

Complications.-The  most  usual  comp hcations  fJy^l'^l^Z  jrm-.U^^^^ 

chitis  and  broncho-pneumonia,  but  relapsing  fever,  
typhoid,  and  acute  m,  . 

tuberculosis  may  occur. 
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Diagnosis. — The  important  diagnostic  signs  of  typhus  fever  are  the  leuco- 
cytosis,  associated  with  the  rash,  and  the  extreme  nervous  prostration. 

Relapsing  fever  may  be  difEerentiated  by  finding  the  spirochsetes  in  the 
blood  and  by  the  relapse  ;  smallpox,  by  the  precursory  rashes,  the  fall  of 
temperature  when  the  true  rash  appears,  and  the  presence  of  the  eruption  on 

the  face  ;  measles,  by  Koplik's  spots,  the  coryza,  and  bronchitis  ;  cerebro- 
spinal meningitis,  by  the  retraction  of  the  head  and  Kernig's  sign  ;  pneumonia, 

by  the  rusty  sputum  and  the  physical  signs  ;  malaria,  by  the  presence  of  the 
typical  parasites  in  the  blood  ;  influenza,  by  the  catarrhal  symptoms  and  the 
absence  of  the  leucocytosis  ;  and  plague,  by  the  discovery  of  the  bacilli  in  the 
buboes  or  sputum. 

Prognosis. — The  case-mortality  is  variously  stated  as  being  from  10  to  50 
per  cent.  The  signs  indicative  of  serious  trouble  and  grave  prognosis  are  the 
absence  of  eosinophiles  in  the  blood,  decrease  in  the  number  of  the  mono- 

nuclears, slow  pulse,  severe  petechial  eruption  or  nervous  symptoms,  alco- 
holism, pulmonary  complaints,  meteorism,  gangrene,  and  cyanosis  of  the 

face. 

The  signs  indicative  of  a  hopeful  prognosis  are  an  increase  in  the  eosinophiles 
and  mononuclears,  and  the  absence  of  the  petechial  eruption  and  slight  nerve 
symptoms. 

Treatment. — The  patient  should  be  placed  in  an  airy,  well-lighted  room, 
sparsely  furnished,  and  placed  upon  a  diet  of  milk,  broths,  jellies,  etc.,  while 
plenty  of  water  is  allowed  to  be  drunk.  Careful  attention  and  nursing  are 
required,  especially  when  delirious.  The  temperature  should  be  controlled 
by  cool  sponging,  and  the  nervous  symptoms  by  ice  to  the  head,  hyoscin, 
bromides,  or  morphine,  while  the  heart  is  supported  by  hypodermic  injections 
of  strychnine,  digitalin,  etc.  Nicolle  finds  that  the  serum  of  convalescents 
cases  for  ten  to  twelve  days  after  the  temperature  has  fallen  to  normal  has 
prophylactive  and  curative  properties  when  given  in  doses  of  20  c.c.  ;  repeated 
if  necessary.  He  suggests  that  in  grave  cases  it  should  be  given  intra- 

venously. Salvarsan  and  neosalvarsan  have  been  tried  Without  any  great success. 

Prophylaxis. — The  disease  is  apparently  highly  contagious,  but  this  probably 
IS  due  not  to  direct,  but  indirect  action,  through  blood-sucking  insects  ;  hence 
fomites  are  dangerous,  as  are  bedding,  furniture,  etc.  All  rooms  should, 
therefore,  be  carefully  cleaned,  and  special  attention  be  taken  to  kill  all 
vermm,  but  especially  bugs  and  lice,  as  described  in  Chapter  XXIII. 

THE  MACULAR  FEVER  OF  TUNISIA. 

Synonym. — La  fievre  butonneuse  de  Tunisie. 
Definition. — An  acute  febrile  disorder  of  unknown  causation,  characterized 

by  a  peculiar  macular  eruption  on  the  abdomen,  palms  of  the  hands,  and 
soles  of  the  feet,  which  often  persists  for  several  days  after  the  temperature has  fallen  to  normal. 

.  Remarks.— This  fever  was  described  by  Conor,  Bruch  and  Hayat  in  loio m  Tunisia.  
j  y 

etiology.— The  causation  is  unknown,  and  inoculations  into  monkeys were  negative.  ^ 
Symptomatology,— The  onset  is  sudden  and  accompanied  by  rigors,  fever pains  in  the  joints,  injection  of  the  conjunctiva,  nausea,  vomiting,  constipa- tion, and  insomnia.  The  rash  appears  on  the  second  to  fourth  day  in  the lorm  of  rose-red  or  dark  red  spots  about  the  size  of  a  lentil,  which  disappear on  pressure.  The  blood  shows  a  lymphocytosis  of  about  35  per  cent.  These abdomen  and  the  palms  of  the  hands  and  feet.  After 

thl  r^!if  °  ̂̂ ^y^       temperature  falls  to  normal,  and  after  a  few  days me  rasii  dies  away  without  any  desquamation. ' 

■enS'^°^'^;T;'^'x''  '^'^ayacteristic  feature  of  this  fever  is  the  distribution  of  the eruption  and  the  fact  that  it  frequently  per.sists  for  several  days  after  a  normal 
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temperature  has  been  reached.    It  most  nearly  resembles  Brill's  disease- 
that  is  to  say,  a  mild  form  o{  typhus  fever— which,  indeed,  it  may  well  be. 

Prognosis. — This  is  good. 
Treatment. — The  treatment  is  purely  symptomatic. 

PSITTACOSIS. 

Dennition.— A  very  fatal  specific  epizootic  among  parrots,  which  is  capable 

of  spreading  to  man  and  causing  a  febrile  condition  resembling  typhoid  fever
 

in  its  characters,  and  which  is  very  liable  to  be  complicated  with 
 sever,- 

^"Historyl— Ritter,  in  1 879,  was  the  first  to  suspect  that  there  was  a  connecticm 
between  small  epidemics  of  pneumonia  limited  to  certain  houses  an

d  an  illne 

among  parrots  in  the  same  houses.    In  1880  Eberth  obtamed  
large  number^ 

of  micrococci  from  the  bodies  of  grey  parrots.    Ritter's  obs
ervations  were 

confirmed  by  Ost  of  Berne,  in  1882,  and  by  Wagner  of  Leipsic,  
m  188,. 

In  1802  coo  parrots  were  shipped  fiom  South  America  for  Pans,  but  no
  le^s 

than  300  died  en  route  from  enteritis.    On  arrival  in  Pans  the 
 surviving  birds 

were  divided  into  two  lots,  and  sold  to  various  people,  with  
a  result  that 

within  twenty-six  days  of  their  arrival  an  epidemic  of  psittaco
sis  broke  out, 

wS  resulted  in  forty-nine  cases,  with  sixteen  deaths.    The 
 epidemic  was 

TharacteSed  by  bein|  of  the  house  type,  by  which  is
  meant  that  several 

persons  in  the  same  house  were  attacked  by  the  complaint. 

P  Smaller  epidemics  occurred  in  1893  and  1894,  and  in  %e  sarne /ear  Bant  1 

Malenchini,  and  Palamidessi  reported  an  epidemic  m  Floren
ce.    In  1895 

there  were  outbreaks  at  Prato,  Cologne,  and  Paris  ;  m  1897     G
enoa  ;  in  1898 

at  Cologne  ;  in  1901  at  South  Elpidio  Ancona  and  
Hull ;  m  1904  at  Ne^^ 

Hampshire  one  of  the  Eastern  United  States  of  Americ
a 

S£gy'.-The  disease  is  apparently,  due  to  a  bacill
us  belonging  to  th 

Damcoli  group  first  isolated  from  the  wings  of  parrot
s  wh  ch  ̂ ad  died  from 

thrdiseafe  by  Nocard  in  1893,  and  subsequently  fo
und  by  Gilbert  and  Fourmer 

S  i  807  in  the  intestine  of  the  sick  birds  and  also  
in  the  heart-blood  of  a  man 

who  Med  from  the  disease.  The  bacillus  in  questi
on  appears  to  be  closely 

Te^ated  to  bTdistinct  from,  the  Bacillus  typhosus  
of  Eberth,  and  is  pathogenic 

S  mrrot's  and  otTer  birds  It  is  possible'^that  
this  bacillus  exists  normally 

n  pKs  and  only  becomes  pathogenic  under  cir
cumstances  of  bad  hygiene 

%''atSoTogy-In  parrots  the  disease  causes  a  very  f
atal  form  of  enteritis^ 

In  man  it  produces^a  septicaemia,  often  compli
cated  by  a  pneumoma.  brought 

a  rise  of  temperature  from  102°  io4  F.,  with  a^^^^  expectoration, 
minute,  quickened  respirations,  cough   and  P^^^^i^rged,  the  tongue 
Rales  may  be  heard  over  the  ̂ ^^^^^^^^^-^^^J^^^^^^^ 
dry  and  furred,  and  diarrhoea  or  constipation  may  be  present.^^^^  ̂ ^^^ 
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Diagnosis. — The  diagnosis  is  to  be  made  by  the  discovery  of  sick  parrots  in 
houses  in  which  people  are  suffering  from  typhoid-like  fevers  and  pneumonia. 
Bacteriologically,  attempts  may  be  made  to  obtain  cultures  of  the  bacilli 
from  the  blood. 

Prognosis. — The  prognosis  is  grave  in  old  people  and  when  pneumonia  sets 
in,  the  mortality  being  stated  to  be  about  35  to  40  per  cent. 

Treatment. — The  treatment  must  be  conducted  on  the  lines  usually  laid 
down  for  typhoid  fever  and  pneumonia. 

Prophylaxis. — The  infected  parrots  appear  always  to  come  from  South 
America  ;  therefore  care  should  be  taken  that  only  healthy  birds  are  allowed 
to  be  shipped,  and  that  these  are  kept  in  good  hygienic  conditions  during  the 
voyage.  On  arrival  at  their  destination,  they  should  be  quarantined  for 
about  a  couple  of  weeks,  and,  if  found  to  be  infected,  should  be  destroyed, 
and  their  dead  bodies  and  cages  burnt.  The  places  in  which  they  were  kept should  also  be  thoroughly  disinfected.  Parrots  should  not  be  allowed  to  take 
food  out  of  people's  mouths,  and  should  always  be  kept  in  good  hygienic conditions. 

RAT-BITE  FEVER. 

Definition.— An  acute  febrile  disorder  of  unknown  causation,  but 
probably  caused  by  some  protozoal  parasite  inoculated  by  a  rat's bite. 

History.— Rat-bite  fever  is  mentioned  in  Japanese  medical  books 
from  the  most  ancient  times,  but  it  was  not  until  Miyake  in  1901 reported  eleven  cases  that  any  interest  was  taken  in  the  disease, 
bince  then  some  twenty-one  Japanese  investigators,  according  to 
Mora,  have  reported  some  thirty  cases,  which  have  recently  been 
increased  to  forty-nme  cases.  It  has  also  been  recorded  by  Horder 
m  England,  by  Proescher  in  the  United  States,  and  by  Frugoni  in 
Italy,  who  has  given  a  very  good  general  account  of  the  malady. As  we  stated  under  this  heading  in  the  first  edition  of  this  book 
there  is  a  curious  behef  in  Ceylon  that  a  rat's  bite  is  a  serious 
injury,  and  is  apt  to  be  foUowed  by  a  chronic  disorder  which  is  popu- larly  called  leprosy,  but  which,  so  far,  we  have  never  been  able  to 
see.  In  Ceylon  the  behef  is  that  the  rat's  bite  is  only  pernicious  in the  breeding  season  And  in  Japan  Hora's  case  is  stated  to  have 
been  due  to  a  bite  of  a  female  rat  which  was  suckhng  its  young.  It IS  said  that  the  same  disease  may  follow  the  bite  of  a  weasel,  and 
It  IS  laiown  that  weasels  kiU  rats,  and  therefore  it  is  possible  that infection  may  come  in  this  manner  to  the  weasel 

hvni^''^-^°f.r^-~'^^^  post-mortem  changes  recorded  are 

c'eSl^Ld  fluid'."  ̂ P^^^        and  an  increase  in  the 

Ita?y!Tn?Am;;^S'  ̂ ""^'^  J^P""'  ̂ ^g^^^^' 

a  fnlriS;;^  n  unknown,  though  Horder  has  seen 

baciUus  ̂        ̂   sporozoan   parasite,   and  Proescher  a 

wetkf  dur7n1th?;~7^^'^'^^^^^°r.P'"°^  ̂ ^"^^  t°  three 
Tsudd  n  f  .  the  wound  from  the  bite  heals.  The  onset 
IS  sudden.    The  site  of  the  bite  becomes  red  and  swollen,  and  an 
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ulcer  forms,  while  the  regional  lymph-glands  become  enlarged.  The 

temperature  now  rises,  and  there  may  be  sensations  of  chilliness, 

while  an  eruption  of  purple  spots,  which  often  resembles  erythema 

polymorphic,  appears  on  the  body,  and  the  patient  feels  very  ill, 

with  pains  in  the  muscles  and  joints,  and  perhaps  delirium.  In  a 

few  days  the  temperature  declines  and  the  patient  feels  well.  After 

a  few  days  or  a  couple  of  weeks  of  apyrexia,  however,  the  attack 

is  repeated,  and  these  intervals  of  apyrexia  and  attacks  of  fever 

may  be  repeated  for  months  or  years.  Thus  Hora's  case  had  about 
ten  relapses  a  year  for  a  period  of  seventeen  years.  The  blood  may 
show  eosinophilia. 

Varieties— Three  different  types  of  the  disease  are  described  :  A 

febrile  type  with  a  marked  eruption,  a  febrile  type  with  nervous 

symptoms,  and  an  abortive  type  ;  but  the  first  is  most  common.
 

Fig.  460. — Rat-Bite  Fever. 

Fig.  461.— Rat-Bite  Fever. 

niasrnnsis  —The  history  of  a  relapsing  
fever  associated  with  a 

pur^irel  eruptio/ following 
'a  rat-bite  should  make  the 

■^'pSosb-This  is  good,  as  the  mortaUty  is  only  about  
10-5  per 

ceM    and  death  is  most  usually  
due  to  collapse  or  septicaim.c 

«narsy'^>"t
la?c  but  arsenical 
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THE  EXANTHEMATA. 

Scarlet  fever  has  often  been  introduced  into  tlie  Tropics,  but  it  does 
not  spread.  Thus  we  have  seen  cases  introduced  into  Colombo 
from  the  steamers,  but  there  has  never  been  an  epidemic  of  scarlet 
fever  in  that  town  to  our  knowledge,  nor  have  we  seen  an  indigenovis 
case. 

Measles  is  endemic  in  most  tropical  countries,  but  differs  in  no 
important  details  as  a  rule  from  the  same  disease  in  the  Temperate 
Zone,  except  that  when  first  introduced  into  Fiji  it  gave  rise  to  a 
severe  epidemic,  and  is  still  severe  in  Oceania. 

Chicken-pox  in  the  Tropics  is  very  often  a  disease  of  the  adult, 
being  most  common  in  India  in  February  to  March.  The  majority 
of  the  cases  are  mild,  but  some  are  severe,  and  there  may  be  great 

difficulty  in  diagnosing  chicken-pox  from  smallpox.  Varicella 

cannot  be  transmitted  to  man  very  readily  by  inoculation.  Rabbits' 
cornea  can  be  inoculated,  and  fine  granulations  have  been  described 

by  several  observers  in  the  epithelial  cells,  which  may  be  early  stages 
of  a  cj^oryctes  arrested  in  its  development,  which  would  support 
the  people  who  beheve  the  two  diseases  to  be  closely  allied. 

VARIOLA. 

Synonyms. — Smallpox.  French :  La  petite  verole.  German  : 
Blattem.    Italian  :  Vajuolo.    Spanish  :  Viruelas.    Arabic  :  Jadari. 

Definition. — ^Variola  is  an  acute  specific  fever  of  unknown  causa- 
tion spread  by  various  agencies,  but  especially  by  air,  and  charac- 

terized by  a  more  or  less  general  eruption  passing  through  the  stages 
of  papule,  vesicle,  pustule,  crust,  and  often  scar. 

History.— There  can  be  no  doubt  of  the  great  antiquity  of  the 
occurrence  of  smallpox  in  India  and  Africa,  but  whether  it  arose 
de  novo  in  these  two  centres  we  cannot  say,  but  there  is  a  suspicion 
that  there  are  two  varieties  of  the  disease — viz.,  the  ordinary  small- 

pox, which  may  have  had  its  origin  in  India  and  spread  to  Europe, 
and  so  to  America,  and  later  to  the  islands  of  Oceania;  and  an  African 
variety  variously  known  as  South  African  Amaas,  or  milk-pox,  which 
may  have  been  imported  by  the  negro  slaves  into  the  West  Indies, 

where  it  is  called  W.est  Indian  modified  smallpox.  Apart,  however' from  conjectures  of  this  nature,  there  are  the  facts  that  in  India  there 
was  a  special  worship  defined  in  the  Atharvaveda,  and  there  were 
special  prayers  to  be  said  by  the  Brahmins  when  performing  the 
operation  of  inoculation  of  smallpox  virus.  References  in  the  Cha- 
raka-Samhita  and  the  Susruta-Samhita  make  it  almost  certain  that the  disease  was  weU  known  when  they  were  written  It  would 
appear  that  the  disease  was  introduced  into  China,  perhaps  from India,  in  the  course  of  the  third  century  B,c. 
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Equally  ancient  is  the  evidence  of  the  existence  of  smaUpox  in 
Africa,  for  Riiffer  and  Ferguson  have  found  an  eruption  on  the  skin 

of  a  mummy  belonging  to  the  period  of  the  twenty-eighth  dynasty 
(1300-1100  B.C.),  which  they  believe  to  be  suggestive  of  smallpox, 

and  it  is  quite  possible  that  there  has  existed  from  time  im- 
memorable  an  endemic  focus  in  Africa,  perhaps  in  Central 
Africa. 

From  these  two  foci  in  Asia  and  Africa  it  would  appear  probable 

that  the  disease  has  spread  aU  over  the  world.  With  its  introduc- 
tion and  spread  in  Europe  we  are  not  concerned,  but  with  that  into 

America  a  few  remarks  must  be  made,  as  it  is  very  interesting.  It 

would  appear  not  to  have  been  known  in  America  until  after  the 

advent  of  the  Spaniards  ;  it  is  first  recorded  as  occurring  in  the 

West  Indies  in  the  year  1507,  when  it  was  introduced  from  Europe, 

as  has  happened  on  many  occasions  since — e.g.,  into  Chih  in  1554 — 
also  by  the  agency  of  the  Spaniards. 

More  interesting  than  this  is  the  fact  that  it  is  recorded  that 

importations  of  slaves  from  Africa  were  often  followed  by  the 

appearance  of  the  disease — as,  for  example,  in  Brazil — where, 

according  to  Piso,  it  appeared  in  1560,  being  introduced  in  this 
manner. 

With  regard  to  Oceania,  it  has  been  introduced  from  Asia  or 

America  at  various  times — as,  for  example,  Austraha  in  1838,  from 

China  to  Sydney  ;  the  Hawaiian  Islands  in  1853,  from  San  Francisco 

to  Honolulu ;  while  New  Caladonia  became  infected  in  1859,  and 

Marquesas  in  1863. 

To-day  the  disease  is  widespread  all  over  the  world,  but  is  espe- 

cially common  in  the  tropics,  where  institutes  for  the  preparation 

of  calf-lymph  are  urgently  required  in  order  that  efficient  vaccination, 

the  only  method  of  keeping  the  disease  in  check,  may  be  successfully 
carried  out. 

Climatology. — It  is  beheved  that  smaUpox  is  perhaps  most  active 

at  the  present  time  in  Central  Africa,  but  if  this  is  true  certainly 

some  portions  of  tropical  Asia  must  come  very  nearly  equal  m 

endemicity,  and  briefly  the  disease,  though  worldwide  in  its  dis- 
tribution, is  of  the  utmost  importance  in  the  tropics.  When  first 

introduced  among  peoples  previously  unaffected  with  the  disease, 

it  was  most  virulent— as,  for  example,  its  incidence  on  the  Mexicans 

and  the  North  American  Indians. 

■  etiology— The  causation  is  unknown,  but  various  protozoal 

bodies  have  been  described,  of  which  the  most  important  is  Cyto- 

ryctes  variolcB  Guarnieri  1893,  minute  spherical  homogeneous  bo
dies 

3  to  4  u  in  diameter,  and  staining  well  with  Romanowsky,  
when 

it  takes  on  a  chromatin  coloration,  while  Councilman  and
  his 

colleagues  have  described  a  complicated  life-history  (p.  440). 

Whatever  the  virus  may  be,  it  is  usually  spread  by  the  air,  an
d 

enters  the  body  by  means  of  the  respiratory  passages.  
Cases  are  on 

record  of  the  infection  being  probably  carried  by  cotton  from 
 Egypt 

to  England  and  there  starting  sporadic  outbreaks,  a
nd  this  is  possible 
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if  the  cotton  was  handled  by  an  infected  person.  Hence  tlie  request 
for  the  vaccination  and  revaccination  of  cotton-workers. 

Symptomatology. — This  is  described  in  all  boolcs  on  general  medi- 
cine, and  need  be  only  very  briefly  repeated  here. 

Briefly,  a  typical  attack  of  discrete  smallpox,  after  an  incubation 
of  nine  to  fifteen  days,  begins  with  a  chill  in  an  adult  and  a  convul- 

sion in  a  child,  and  continues  with  high  fever,  severe  headache, 
lumbar  pains,  and  vomiting,  with  or  without  a  scarlatiniform  or 
morbilliform  rash  on  the  second  day,  which  may  be  general  or  local  ; 
or  hasmorrhagic  rashes,  which  are  either  petechial  or  petechio-ery- 
thematous,  which  appear  from  the  first  to  the  third  day.  If  these 
latter  rashes  are  associated  with  haemorrhages  from  the  internal 
organs,  they  indicate  the  onset  of  hasmorrhagic  smallpox.  Gener- 

ally the  initial  stage  of  the  disease  lasts  two  days,  but  it  may  be 
shorter  and  milder  than  that  recorded  above,  or  more  severe.  The 
pecuhar  odour  of  a  smallpox  case  may  be  noted  in  these  early 
stages. 

The  typical  rash  appears  on  the  second,  third,  or  fourth  day  as 
papules  on  the  face,  arms,  back  of  the  wrists  and  hands,  and,  later, 
on  the  trunk  and  limbs  ;  and  at  the  same  time  on  the  mucosa  of  the 
mouth,  nose,  and  throat,  and  more  rarely  on  the  vulva,  vagina,  and 
rectum.  Generally  it  is  more  marked  on  the  extensor  surfaces  of 
the  limbs  than  on  the  flexor  surfaces,  and  is  often  most  marked  in 
areas  where  there  has  been  pressure.  The  papules  are  bright  red 
in  colour,  but  this  may  not  be  very  evident  in  the  dark  skin,  2  to  3 
milhmetres  in  diameter,  and  have  a  hard,  shotty  feehng.  As  the 
rash  comes  out,  the  temperature  falls,  and  the  initial  symptoms 
improve.  On  the  fifth  to  sixth  day  the  papules  become  umbilicated 
vesicles,  which  turn  into  pustules  when  the  umbilication  disappears 
and  a  surrounding  areola  of  injection  appears.  During  the  matura- 

tion of  the  pustules  the  secondary  fever  appears,  and  the  eyehds 
become  swollen  and  closed.  In  the  discrete  form  the  fever  dis- 

appears by  the  tenth  to  eleventh  day,  and  convalescence  sets  in. 
The  confluent  type  of  smallpox  is  more  severe  than  in  the  above 

and  presents  much  less  difficulty  in  its  recognition,  and  need  not  be described. 

Varieties.— There  are,  however,  two  varieties  which  are  of  im- 
portance in  the  tropics— viz.,  variola  haemorrhagica  and  varioloid 

—and  these  must  be  mentioned  at  greater  length Variola  Haemorrhagica.— Haemorrhagic  smaUpox  is  or  was  bv 
no  means  rare  in  Africa,  and  is  met  with  in  Asia,  though  bv  no means  so  frequently.  ^ 

V  J^^'"''/''!  varieties  :  Purpura  variolosa  and  Variola  hcemor- rnagica  pusUilosa. 

Purpura  Variolosa.— This  variety  commences  with  the  same 
symptoms  as  ordinary  smallpox,  but  they  are  much  more  severe The  fever  IS  not  considerable,  and  may  be  below  100°  F   but  the 
pams  m  the  body,  especially  the  backache,  is  very  severe'  and  t  e 
vomitmg  may  be  very  persistent  and  associated  with  seve  ̂^epi 
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gastric  pain.  The  pulse  and  tlie  respirations  are  botli  much  in- 

creased in  frequency.  At  the  end  of  the  second,  or  tlie  beginning 

of  the  third,  day  an  erythematous  rash  appears  in[^some  part  of  tiie  ' 
body,  very  often  in  the  groins  and  flexure  of  the  joints,  but  it  may 

be  absent,  or  it  may  extend  and  become  general.  At  the  same 

time  and  in  the  same  places  appear  red  and  purple  petechia;,  and 

about  the  same  time  subconjunctival  haemorrhages  in  one  or  both 

eyes,  while  purple  spots  appear  on  the  forehead,  eyelids,  and  face, 

.  and  ecchymotic  areas  in  various  parts  of  the  skin,  and  also  on  the 

tongue  and  pharynx.  The  patient  now  becomes  pale  and  anaemic, 

except  where  the  blotches  are  situate,  and  bleeding  occurs  from 

the  mucous  membranes  and  internal  organs,  of  which  the  most 

common  are  oozing  from  the  gums  and  hsematuria,  but  epistaxis, 

haematemesis,  haemoptysis,  melaena,  and  metrorrhagia,  may  one  or 

all  be  present.    Even  retinal  haemorrhages  may  occur. 

The  temperature  is  now  below  normal,  the  patient  is  restless, 

with  often  a  sensation  of  weight  hi  the  praecordium.  The  pulse  is 

now  soft  and  compressible.  Sordes  form  on  the  gums,  and  the 

patient  dies  on  the  third  to  sixth  day,  with  a  clear  mind  and  often 

without  any  sign  of  the  typical  smallpox  eruption. 

Purpura  variolosa  fulminans— Very  rarely  the  disease  is  more 

severe  with  a  temperature  of  105°  F.  or  more,  associated  with
 

delirium,  coma,  and  coUapse,  and  followed  by  death  in  a  few  hours
 

without  any  signs  of  external  haemorrhage. 

Variola  hsemorrhagica  pustulosa.— In  this  variety  the  
mitial 

symptoms  are  severe,  and  dehrium  sets  in  early.  Haemor
rhages 

appear  from  and  under  the  mucous  membranes  and  under  
the  skin, 

and  at  the  same  time  the  typical  smaUpox  eruption  appears  mto
 

which  blood  also  passes.  The  symptoms  resemble  those  of
  confluent 

smallpox,  with  the  addition  of  haemorrhages. 

A  milder  form  is  when  the  haemorrhage  occurs  only  into  th
e 

eruption,  and  may  or  may  not  be  associated  with  
hematuria  and 

some  bleedmg  from  the  mouth. 

Varioloid— Repeated  vaccination  is  an  exceUent  protec
tive  against 

smallpox  but  if  the  disease  does  appear  in  a  person
  who  has  been 

several  times  vaccmated,  it  is  remarkably  modif
ied  and  is  most 

difficult  to  recognize.  Epidemics  have  been  kno
wn  to  show  such  a 

mild  tvpe  that  the  disease  was  mistaken  for  a 
 length  of  time  tor 

chicked  pox,  and  have  also  been  considered  
to  be  due  to  a  new 

form  of  disease,  to  which  such  names  a
s  Cuban  itch  and 

'  Philippine  itch  '  have  been  given.  Indeed,  such  epid
emics  have  m 

some  ?ases  not  been  recognized  until  a  
fatal  case  has  occurred 

and  Osier  and  McCrae  have  recorded  a  smaU  
outbreak  m  one  of  their 

wards  for  coloured  patients  in  which  the  d
isease  was  at  first  mistaKen 

for  chicken-pox.  ^  , 

The  varieties  of  '  Varioloid  are  numerous.  In  the  ̂ ^st  p  ace^ 

there  may  be  no  eruption,  and  the  usual  
initial  symptoms  may  be 

slight  or  they  may  be  severe  and  accompam
ed  by  an  erythema,  but 

alfsymptoms  disappear  by  the  third  
or  fourth  day. 
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In  other  cases  the  disease  begins  with  the  usual  symptoms,  but 
at  the  end  of  tlie  first  day  a  few  maculae  appear,  which  become 

vesicles  in  another  twenty-four  hours,  when  the  constitutional 
symptoms  begin  to  abate,  and  are  full  grown  in  about  three  to  four 
days,  when  they  are  seen  to  be  conical  vessels,  often  without  any 
depression,  surrounded  by  a  very  faint  red  hne.  On  the  tliird  to 
fourth  day  they  become  somewhat  opaque,  and  then  shrink  and 
desiccate,  forming  small  dry  prominences  on  the  skin,  which  finally 
desquamate,  and  the  patient  is  convalescent.  In  other  cases  a  few 
vesicles  may  become  pustules  by  the  sixth  day  of  the  eruption, 
which  dry  up  and  cast  off  their  crusts  in  about  a  week. 

Diagnosis. — The  headache,  the  severe  backache,  the  epigastric 
pain,  the  vomiting,  the  high  temperature,  and  the  rapid  pulse, 
associated  with  an  erythematous  or  petechial  eruption  on  the 

abdomino-crural  region,  are  important  factors.  The  erythema,  how- 
ever, is  apt  to  be  irregularly  distributed  in  blotches,  but  it  does  not 

affect  the  face.  The  petechial  eruption  is  usually  found  about  the 
flexures  of  the  joints  as  small  bright  red  petechise.  Any  acute 
febrile  disorder  associated  with  purpura  should  be  suspected  as 
being  probably  variola. 

The  typical  eruption  comes  out  on  the  second  or  tliird  day  of  the 
illness  as  hard  shotty  papules  on  the  forehead,  face,  arms,  and  legs, 
which  have  become  papulo-vesicles  and  pustular,  presenting  um- 
bilication,  and  not  flattening  on  pricking. 
From  Varicella. — The  first  point  in  the  differential  diagnosis 

between  smallpox  and  chicken-pox  is  to  remember  that  it  is  very 
dif&cult,  and  that  the  most  distinguished  physicians  have  owned  to 
not  one  mistake,  but  a  series.  No  one  point  of  absolute  diagnostic 
value  can  be  given,  but  the  following  table  will  indicate  some  of  the 
points  : 

Sign  or  Symptom. Chicken-pox. Smallpox. 

Initial  symptoms 

Temperature 

Situation  of  rash 

Vesicles    . . 

Absent  as  a  rule,  but  may 
resemble  smallpox. 

Does  not  fall  with  the 
appearance  of  the  rash. 

Most    marked    on  the 
trunk. 

Develop  in  twelve  to 
twenty-four  hours ;  are 
rarely  umbilicated ;  col- 

lapse on  pricking  ;  all 
stages,  papules,  vesicles, 
and  flattened  scabbing, 
puckered  pocks,  appear 
together. 

Usually  weir  marked,  but 
may  be  absent. 

Falls  with  the  appearance 
of  the  rash. 

Most  marked  on  the  face 
and  limbs. 

Papules  hard  and  shotty ; 
are  slow  in  developing  ; 
vesico-pustules  are  more 
commonly  umbilicated ; 
eruption  more  uniform, 
and  the  scabbing  margin 
is  not  puckered. 

70 
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From  Measles.—-The  diagnosis  from  measles  may  be  made  as 

follows  : — 

Sign  or  Symplom. Measles. Smallpox. 

Catarrhal 
toms symp- 

Filatow    or  Kop- 
lik's  spots 

Eruption  .  . 

Temperature 

Lachrymation,  coryza, 

cough  present  from  the 
beginning  and  marked. 

Usually  present. 

^  Appears  on  the  third  to 
fourth  day  as  minute 

pink  papules  beliind 
the  ears,  on  the  fore- 

head, chin,  cheeks, 
neck,  limbs,  and  chest. 

Papules  not  hard  or shotty. 

Reaches  its  height  with 

the  appearance  of  the rash. 

Usually  absent,  but  there  { 

may  be  some  conjunc- ' tival  effusion. 
Absent. 

Initial  measly  eruption  on  j 
the  first  or  second  day- 
on  face,  trunk,  and, 
limbs  simultaneously,  j 

If  partial,  appears  ini 
the  abdomino  -  crural , 
area.  Papules  hard  and  : 
shotty. 

Falls  with  the  appearance 
!     of  the  rash. 

From  Influenza,  etc.— In  German  measles  the
  mitial  _  severe 

symptoms  are  absent,  and  in  the  fomlh  disea
se  the  face  is  free, 

while  in  influenza  the  typical  eruption  fails  to  appear. 

From  Typhus.— The  diagnostic  features
  are  :— 

sign  or  Symplom. 
Typhus. 

  , 

Smallpox. 

Erythema 

Typical  eruption . . 

Appears  on  the  third  to 
fourth  day  of  the  illness. 

Petechial.  Appears  on  the 
fourth  or  fifth  day,  and 

is  rarely  seen  on  the face. 

Appears  on  the  first  or 
second  day  of  the  illness. 

Papulo-pustular.  Appears 
on  the  third  or  fourth 

day,  and  is  common  on the  face. 

From  Hcemorrhagic  Diseases. -Any  c^se  of  high  f^^ei  of  a^i  acu^ 

nature  associated  with  purpura  may  be  smallpox.  1/  /^^^f/^^ 

difficult  to  separate  ha=morrhagic  measle
s  and  scailet  fever  f  «m 

SLmorrhagic  smaUpox,  but  in  the  former  ̂ ^^^^^^^^^^^^^^^ 

much  bleeding  from  the  mucous  membr
anes.  The  iso/.^tion  loi 

SSeen  days  aid  vaccination  of  all  c
ontacts,  and  the  isolation  of  the 

sick  are  the  most  important.  .  tronical 

Prophylaxis.-As  smallpox  is  endemic  m  
neaily  ̂ 11  op'C^^^^ 

countries  it  is  important  that  the 
 natives  should  be  taught  con 

cZSgt  and  hefect  that  vaccination  is  an  exceUent
  Fopl^^^^'^^^J 

measure  and  this  should  be  done
  by  verbal  instruction  and  by 

vernacula'^^^^  Voss^le  il
lustrated  ;  m  this  way  the  naUve 

prejudices,  which  are  usually  no
t  strong,  mii  be  ov  icon^ 

Secondly,  vaccination  should  be  ma
de  compulsoiy  by  la^^  , 
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thirdly,  a  vaccine  service  should  beestablished.  This  vaccine  service 

should  consist  of  an  institute  for  the  preparation  of  lymph,  with  a 
reHable  man  to  make  the  lymph,  an  inspector  of  vaccination,  or  more 
according  to  the  needs  of  the  country,  and  a  series  of  native 
vaccinators. 

Vaccination. — Vaccination  from  arm  to  arm  is  very  dangerous  in 
the  tropics,  as  syphilis,  yaws,  relapsing  fever,  sleeping  sickness,  etc., 
may  be  inoculated.  It  should  therefore  only  be  performed  when 
calf-lymph  is  not  available,  and  only  by  means  of  children  under 
eight  years  of  age  who  are  found  to  be  healthy.  These  vaccinifers 
can  be  sent  to  suitable  districts  if  necessary  ;  and  if  the  amount  of 
lymph  required  is  considerable,  two  or  three  drops  of  glycerine  may 
be  placed  on  the  vesicles,  which  are  then  punctured  in  several  places, 
and  the  mixture  used  for  immediate  vaccination.  With  regard  to 
the  systematic  work,  lanolated  seed-lymph  can  be  obtained  from 
many  institutes  at  present  ;  for  example,  from  the  Lister  Institute in  London. 

Preparation  of  Lymph. — The  vaccine  institute  requires  an  inocu- 
lating-room,  a  preparation-room  for  the  lymph,  an  ofhce,  a  store- room, a  good  stable  for  the  calves— all  of  which  should  be  rendered 
flyproof,  and  should  have  cement  floors  and  be  as  cool  as  possible, 
.and  have  a  good  supply  of  water.  The  special  apparatus  required 
are  means  for  sterihzation,  Dornig's  hand  roller  machine  for  tritura- 

tion, and  Entrican's  machine,  fitted  with  a  small  Geryk  pump  for filHng  the  tubes,  as  well  as  the  ordinary  glass  and  other  materials of  a  laboratory. 

The  lymph  should  be  obtamed  as  lanolated  seed-lymph  from  a 
rehable  mstitute,  and  should  be  inoculated  into  fair-skinned  heifers 
not  mto  black-skinned  heifers,  which  should  be  specially  fed  during 
and  after  moculation.  r        j  t, 

When  tubes  of  calf-lymph  cannot  be  obtained,  monkeys  may  be 
directly  moculated  from  cases  of  variola,  and  the  calves  may  then, be  submoculated  from  the  monkeys,  and  if  calves  cannot  be  obtained rabbits  may  be  used. 
AH  animals  should  be  carefuUy  isolated  and  watched  for  some aays  before  being  used  for  inoculation. 
When  lymph  first  arrives  in  a  tropical  country  from  the  temperate 

K^^""'""'  ̂ ""^      acdimatized-that  is  to  say,  its  virulence 
imp  n+i    '"^'^^^'.^d  by  passing  it  tlirough  about  three  calves  before otherwise  failures  may  occur, 

fhe  calves  are  vaccinated  on  the  shaved  and  cleaned  abdomen 

gen  W^rnK^f       ̂ ^"""^  ̂   ̂""^  ̂P^^*'         ̂ ^'""^  the  lymph  is gently  rubbed  and  a  sterile  cloth  tied  over  the  vaccinated  area 
No  traw  should  be  given  for  bedding,  but  a  wooden  grating  should 
nr.v  ̂ff^.*.^"  calf's  head  should  be  secured  by  two  tie-fopes  to 

a  te?o6  io       h  ̂  the  moculated  area.    The  lymp^  may  be  coTct  d 

The  lymph  is  now  weighed  and  mixed  with  an  equal  weight  of 
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stei-ile  distilled  water,  and  after  being  worked  into  a  paste  is  tri- 

turated until  it  is  in  an  extremely  fine  condition,  and  if  urgently 

required  is  treated  with  a  stream  of  chloroform  vapour  for  fifteen 

to  thirty  minutes,  after  which  sterile  air  is  bubbled  through  until
 

no  chloroform  remains,  and  another  part  of  sterile  water  and  2  parts 

of  sterile  glycerine,  or  3  to  5  parts  of  anhydrous  lanoline  are  a
dded. 

The  lymph  is  now  filtered  through  a  special  fine  sieve  i
nto  test- 

tubes  till  nearly  filled,  and  stored  in  cold  climates  for  four  to 
 five 

weeks  at  a  temperature  of  15°  to  20°  C,  when  the  number  
of  micro- 

organisms is  found  to  have  decreased  considerably.    The  chloro- 

form method  of  purifying  the  lymph  is  to  be  preferred  in  the  tropi
cs, 

as  it  is  much  quicker.   The  technique  is  found  m  any
  modern 

work  on  the  preparation  of  lymph. 

A  bacteriological  examination  is  always  necessary,  espe
cially  to 

discover  whether  tetanus  bacilli  are  present,  and  i
f  these  are  found 

the  lymph  must  be  rejected.  The  lymph  mus
t  be  stored  at  tem- 

peratures at  5°  to  10°  C. ;  if  this  precaution  is  not  used  the  ly
mph 

becomes  inert  very  quickly  in  tropical  countri
es. 

The  capillary  tubes  are  filled  in  a  vacuum  m
  the  Entncan  hllmg- 

L^aiolated  lymph  not  being  sterile  is  more  apt  to  con
tain  a  large 

number  of  micro-organisms.  ,     ,  ̂  ,         1  1 

In  vaccinating  natives  the  left  arm  should 
 be  used  about  the 

middle,  and  not  near  the  shoulder. 

ALASTRIM. 

Svnonvms.— /I /nc«w;  Varioloid  varic
ella,  Amaas,  Kafiir  milk- 

pox^  ̂m.nc«n  .•  West  Indian  modified  sma
llpox.  Epidemic  vario- 

Detomon^An  acute  specific  fever  resem
bling  in  all  its  symptoms 

and  pathological  appearances  a  mild
  form  of  variola. 

History  -As  akeady  stated  in  the  histo
ry  of  smallpox,  theie  is  a 

poSty  that  there  were  original
ly  two  distinct  endemic  foci  0 

variola-viz.,  Asia  and  Africa-and  the
refore,  bearing  m  mmd 

diCent  vadeties  of  relapsing  fever,
  it  is  hardly  surpnsmg  that 

theieTl  ould  be  at  least  two  varietie
s  of  smallpox  even  though  the 

chni^al  sym^^^^^      are  similar,  a
nd  G^^^^'s  bodies  are  found  

in 

bX  Moreover,  the  disease  is  known
  in  Africa  and  Anierica,  and  there 

is  no  reaSn  why  it  should  not  occur  a
lso  in  Asia  when  the  conf  erable 

intercommunication  between  In
dia,  Ceylon,  and  China  with  Afr

ica 

is  consXed    One  of  the  earhest
  descriptions  is  by  Anderson 

X866  3  an  e^^^^       in  x865  in  Jarnaica  and  there  wa
s  ano^^^^^^ 

epidemic  described  by  Dickson  
and  Lasselle  m  .^QOS-  while  Korie

 

gve  an  account  of  a'maas,  or  Kaffir  milk-pox^  m  ̂
 

Welch  and  Schamberg  gave  an  account  of  _^^;
n  heii  work  .  ̂ 

Contagious  Diseases,'  in  ̂ 908  ̂ S!^!,^^^  -f,^^^^^ 

Trinidad  from  1902  to  1904,  while  
Grant  in  1910  desciioes 
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as  seen  in  South  Africa,  and  in  the  same  year  Ribas  describes  it  as 

seen  in  Brazil  in  1909,  and  Carini  as  seen  in  the  vStates  of  St.  Paul, 
Minas,  and  Parang. 

JEtiology. — ^The  causation  would  appear  to  be  the  same  as 

ordinary  smallpox,  as  it  is  generally  agreed  that  Jenner's  vaccination 
is  protective,  and  Guarnieri  bodies  have  been  found,  and  the  classi- 

cal reaction  in  the  inoculated  cornea  of  the  rabbit  has  been  pro- 
duced ;  after  sixty  hours  the  Guarnieri  bodies  have  been  recovered 

from  the  cornea,  but  it  would  appear  to  be  due  to  an  attenuated 
virus. 

Fig.  462— Alastrim.    (After  Ribas.) 

The  question  which  has  been  much  debated  is  whether  it  is  small- 

pox, chicken-pox,  or  a  new  disease  halfway  between  the  two.  In 
the  first  place,  there  are  still  some  persons  who  disbelieve  in  the 
difference  between  variola  and  varicella,  but  their  objection  is 
usually  disregarded.  In  the  second  place,  alastrim  differs  from varicella  because  of — 

1.  Confluence  of  the  vesicles  in  certain  cases. 
2.  Its  frequency  among  adults. 

3.  The  partial  protection  by  Jenner's  vaccine. 
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It  differs  from  variola  vera  by- — 
1.  Its  low  mortality  (i  to  2  per  cent.). 
2.  Because  it  is  less  severe  in  children  than  in  adults,  and  is  often 

found  among  babies,  in  whom  the  vesicles  are  often  small. 
3.  There  is  no  secondary  fever  in  children. 

4.  Though  Jenner's  vaccine  is  in  some  degree  protective,  the disease  can  occur  after  recent  successful  vaccination. 

5.  Jenner's  vaccination  can  be  successfully  carried  out  shortly after  an  attack  of  alastrim. 

6.  According  to  some  authorities,  an  attack  of  smallpox  does  give 
a  lasting  immunity  to  alastrim. 

Provisionally  we  may  conclude  that  it  is  probably  a  slightly 
different  form  of  disease  from  true  variola. 

Symptomatology. — It  begins  with  high  fever,  severe  pains,  and 
vomiting,  with  very  often  delirium.  The  rash  comes  out  on  the 

third  day,  when  the  temperature  descends,  the  symptoms  dis- 
appear, and  the  patient  feels  so  well  that  he  may  resume  his  ordinary 

avocations.  Secondary  fever  is  usually  absent,  especially  in 
children,  but  may  occur  about  the  eighth  day.  Papules  become 
pustules  and  scabs,  and  these  drop  off,  leaving  little  scarring,  but 

only  pigmentation. 
Complications. — Haemorrhagic  cases  are  unknown. 
Mortality. — ^The  death-rate  is  remarkably  low,  about  i  to  2  per 

cent. 

Prophylaxis. — ^The  usual  isolation,  quarantine,  and  vaccination  of 
contacts  and  cases  must  be  adopted. 

VESICULAR  FEVER. 

Definition. — A  febrile  disorder  associated  with  acute  pain  in 

some  region  of  the  body,  followed  by  the  appearance  of  a  vesicular 

eruption  which  becomes  general. 
Remarks. — This  is  a  fever  which  at  its  commencement  resembles 

an  attack  of  chicken-pox,  and  when  it  is  fully  developed  closely 

resembles  modified  smallpox.  We  have  seen  several  such  cases  in 

Ceylon  during  the  last  ten  years. 

JEtiology. — The  causation  is  unknown. 

Symptomatology.— At  no  stage  of  the  illness  is  the  patient  severely 

ill,  but  the  commencement  is  ushered  in  with  sometimes  pain  in 

some  part  of  the  body,  followed  in  a  day  by  a  rise  of  temperature 

to  about  101°  F.  and  a  quick  pulse.  The  eruption  may  appear  at 

first  in  the  region  of  the  pain,  or  may  be  general  from  the  com- 

mencement, which,  however,  is  not  relieved,  and  may,  on  the  con- 

trary, have  extended  to  other  regions  of  the  body.  The  pam 

gradually  disappears,  a  scattered  general  eruption  of  vesicles  
appears, 

and  the  temperature  becomes  normal,  while  the  patient  feels 
 better. 

The  vesicles  are  discrete,  dome-hke,  or  flattened  ;  later,  a  few  ma> 

become  umbilicated.  The  size  is  generally  much  less  than 
 those 

of  chicken-pox,  and  a  few  may  become  umbilicated.   The
re  is  little 
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or  no  inflammation  of  the  base.  The  contents  are  at  first  clear  and 

then  purulent.  Superficial  scabbing  may  occur,  and,  as  a  rule,  no 

scars  are  left,  though  rarely  some  scars  may  be  found. 

Diagnosis. — The  diagnosis  is  based  upon  the  characters  of  the 

eruption,  there  being  no  true  pustulation,  with  scabbing  and  scars, 

as  in  smallpox,  and  by  the  fact  that  during  convalescence  Jenner's vaccination  is  generally  successful. 

In  chicken-pox  the  vesicles  are  generally  larger,  and  often  leave 
thick  crusts. 

In  alastrim  the  eruption  is  often  confluent,  pustular,  and  clinically 
almost  identical  with  smallpox. 

Prognosis. — This  is  good. 
Treatment. — The  treatment  is  purely  symptomatic. 

PAPULAR  FEVER. 

Definition. — A  slight  febrile  disorder  of  tmloiown  causation, 

characterized  by  a  maculo-papular  eruption  and  rheumatoid  pains. 
Remarks. — We  have  seen  an  epidemic  of  this  peculiar  fever  in 

Ceylon ;  it  resembled  measles  in  the  appearance  of  the  rash,  but 
was  without  any  catarrhal  symptoms. 

etiology. — This  is  quite  unknown. 
Symptomatology. — The  disease  begins  with  a  prodromal  period, 

during  which  the  patient  suffers  from  malaise,  depression,  and 
rheumatoid  pains,  especially  in  the  back,  which  are  associated  with 
chilliness.  After  three  or  four  days  the  rash  comes  out  suddenly  all 
over  the  body,  but  most  marked  on  the  arms,  trunk,  and  legs,  the 

face  being  least  affected.  The  eruption  is  morbilliform,  being  com- 
posed of  bright  red  pin-head  papules  and  red  maculse.  It  is,  as 

already  stated,  visible  on  the  arms,  legs,  and  chest ;  while  there  may 
be  a  few  maculse  on  the  palms  of  the  hands  and  soles  of  the  feet. 

The  face  is  not  much  affected,  and  there  the  eruption  is  rather  more 

macular  than  papular.  Filatow's  papules  in  the  mouth  are  absent. 
There  is  generally  sHght  fever  lasting  for  a  day  or  two.  There  are 

no  catarrhal  symptoms  of  the  eyes,  nose,  or  throat,  no  enlargement 
of  the  lymphatic  glands.  The  eruption  generally  lasts  between  two 
to  five  days,  and  then  fades  without  any  desquamation  and  without 
leaving  any  marks.  In  most  cases  the  eruption  is  associated  with 
itching,  especially  on  the  arms,  and  in  a  few  cases  there  is  no  fever. 

Diagnosis. — It  is  to  be  distinguished  from  measles  by  the  absence 

of  the  catarrhal  S5rmptoms,  absence  of  Filatow's  and  Koplik's  signs, 
and  from  German  measles  by  its  longer  duration  and  the  diffuse 
type  of  the  eruption,  and  from  toxic  rashes  of  intestinal  origin  by 
the  absence  of  any  intestinal  symptoms. 

Prognosis. — This  is  good. 

Treatment. — The  treatment  is  symptomatic,  small  doses  of  aspirin 
or  pyramidon  being  given  to  relieve  the  pains,  and  calamine  lotion  to alleviate  the  rash, 
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h;emorrhagic  febrile  gastro-enteritis  of children. 

Synonym. — Fievre  a  Vomissements  noirs  des  Enfants.  ^ 

Definition.— An  endemic  fever  limited  to  '  Grande  ter
re  m 

Guadeloupe,  and  characterized  by  black  vomit  and  by  o
ccurrmg 

only  in  children.  n  ^ 

Remarks.— This  disease,  which  closely  resembles  yell
ow  lever, 

was  first  described  by  Dr.  Guesde  in  1891.  ,  .   ̂   t 

Climatology.— It  is  only  Imown  in  '  Grande  terre
  m  Guadeloupe. 

Symptomatology.- The  disease  begins  sudden
ly  with  an  attack 

of  vomiting  and  is  followed  by  an  attack  of  febr
ile  bihous  vomitmg 

The  child  then  becomes  very  ill,  with  remittent
  fever,  slight  icterus, 

obstinate  constipation,  and  later  black  vomit
.  After  lasting  from 

two  to  five  days  the  symptoms  may  improv
e,  sleep  returns,  the 

fever  disappears,  and  the  child  gradually  
recovers  ;  on  the  othei 

hand  the  symptoms  may  become  worse,  
and  the  child  die.  Lonva- 

m^noslSelisease  seems  to  us  to 
 be  indistinguishable  from 

yellow  fever. 

Prognosis.— The  prognosis  is  always  grave. 

Treatment.— This  is  symptomatic. 
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SECTION  B 

GENERAL  DISEASES 

CHAPTER  XLI 

PARAGONIMIASIS,  KATAYAMA  DISEASE, 

AND  POROCEPHALOSIS 

Paragonimiasis — Katayama  disease — Porocephalosis — References. 

PARAGONIMIASIS. 

Synonyms— Parasitic  haemoptysis,  Pulmonary  distomatosis.  En- 

demic haemoptysis.- 

Definition— Paragonimiasis  is  a  chronic  or  subacute  general  or 

local  infection  of  man  by  means  of  Paragonimus  westermani  Kerbert, 

which  produces  cystic  lesions,  containing  a  thick,  opaque,  reddish 

fluid,  in  which  are  found  at  times  the  parasite  or  its  eggs. 

History— The  history  of  the  discovery  of  the  parasite  m  the 

tiger  and  man  has  already  been  given  (p.  477) .  Its  connection  with 

disease  in  man  has  been  worked  out  by  Suga,  Baelz,  Manson,  Miura, 

Katsurada,  and  Musgrave,  the  last  observer  giving  the  most  co
m- 

plete account  of  the  disease  up  to  date.  ■  nu- 

Climatology. — Paragonimiasis  is  found  principally  m  China,  
Corea, 

Japan,  Formosa,  the  Philippine  Islands,  and  Sumat
ra. 

iEtiolcgy. — Paragonimus  westermani  occurs  in  the  cat,  the
  dog, 

and  the  pig,  but  how  it  infects  man  is  quite  unknown.  T
he  path  of 

entry  into  the  human  body  is  beheved  to  be  through  th
e  ahmentary 

canal  in  food  or  drink,  and  thence  to  different  parts  of  the  bo
dy  by 

means  of  the  lymphatics  ;  but  this  has  not  been  p
roved,  and  other 

routes  are  therefore  by  no  means  impossible.  It  appear
s  to  be  more 

common  in  males  than  in  females. 

Pathology.-The  pathology  of  the  disease  is  ̂y^''y}''^^''lf^Z' 

and  how  the  various  pathological  changes  
are  evolved  is  unkno^^^^. 

Musgrave  has  classified  the  lesions  into  : — 

1.  The  non-suppurating  lesion. 

2.  The  tubercle-hke  lesion. 

3.  The  suppurating  lesion. 

4.  The  ulcerative  lesion — 

1114 
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[a)  in  the  skin  ; 

[b)  in  the  bronchial  mucosa  ; 

[c)  in  the  intestinal  mucosa  ; 

[d)  in  the  bile-duct. 

The  simplest  lesion  appears  to  be  an  infiltration  of  the  connective 

tissue  of  an  organ  with  eggs,  without  any  histological  changes  at 

first,  but  later  with  a  prohferation  of  the  connective  tissue  and  the 

formation  of  a  cirrhosis  or  a  round-celled  infiltration,  with  some- 

times many  eosinophiles,  which  may  lead  to  abscess-formation,  and 

finally  to  ulceration.  The  abscess-formation  may  at  times  produce 
caseous  material,  giving  a  tubercular  appearance. 

The  non-suppurating  lesion  may  therefore  be  simple  infiltration 

of  the  tissue  by  eggs,  with  or  without  inflammation.  On  the  other 

hand,  cirrhotic  changes  may  be  seen,  especially  in  the  liver.  In 
serous  membranes  an  adhesive  inflammation  is  often  produced, 

associated  with  the  presence  of  eggs  in  brown  patches  at  the  points 
of  contact. 

The  inflammation  of  the  organ  may,  however,  proceed  to  pus- 
formation,  resulting  in  a  typical  abscess.  On  the  other  hand,  the 
tissues  generally  attempt  to  circumscribe  this  abscess  by  a  fibrous 
wall,  and  thus  produce  what  is  called  the  typical  lesion  of  the 
disease.  In  the  centre  of  the  abscess  will  be  seen  degenerated  cells, 

blood,  eggs,  and  perhaps  a  parasite.  Then  comes  a  capsular  wall 

of  fibrous  connective  tissue,  smooth  towards  the  centre,  and  join- 
ing the  rest  of  the  organ  externally.  Around  this  wall  the  connec- 
tive tissue  of  the  organ  is  proliferating  and  congested.  In  this  way 

the  typical  little  cysts,  with  dull  blue-grey  walls,  smooth  internally, 
and  containing  a  thick,  reddish  fluid,  with  or  without  eggs  or  a 
parasite,  are  formed.  These  lesions  may  work  their  way  to  a 
cutaneous  or  mucous  surface,  and  so  open  into  a  bronchus,  or  into 

the  intestine,  or  the  bile-duct,  or  on  to  the  skin,  thus  giving  rise 
to  ulcers  in  those  regions.  The  intestinal  ulcers  closely  resemble 
dysenteric  ulcers,  and,  indeed,  may  become  secondarily  infected 
with  amoebce  or  bacteria. 

In  course  of  time  these  lesions  may  show  some  attempt  at  healing 

and  scar-formation,  but  generally  this  is  not  very  successful. 
Morbid  Anatomy. — The  body  may  be  well  nourished,  but  more 

usually  is  emaciated  and  ansemic.  Ulcers  can  be  seen  at  times  in 

the  axillae  and  groin,  leading  into  diseased  glands.  The  muscles 
may  contain  abscesses.  The  pleura,  pericardium,  peritoneum,  and, 
more  rarely,  the  meninges,  show  the  chronic  inflammations  and  the 
non -suppurative  lesions  mentioned  above.  The  lesions  found  in 
the  lungs  are  diffuse  cirrhosis,  bronchiectatic  cavities,  pneumonia, 
and  caseous  abscesses,  while  those  of  the  liver  are  cirrhosis,  peri- 

hepatitis, and  abscess-formation.  The  typical  lesions  mentioned 
above  may  be  found  in  the  spleen,  pancreas,  small  and  large  intes- 

tines, kidneys,  bladder,  epididymis,  prostate,  and  in  the  choroid 
plexus  of  the  brain. 
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Symptomatology. — As  the  invasion  of  the  body  is  so  generalized, 

the  symptoms  are  very  varied.     Musgrave  differentiates  for  . 

varieties — the  generalized,  the  thoracic,  abdominal,  and  cerebral ; 

but  there  is  nothing  very  characteristic  about  any  of  these  types. 

In  ihe  generalized  type  there  may  be  fever,  enlarged  lymphatic 

glands,  general  muscular  pains,  and  ulceration  of  the  skin. 

In  ihe  thoracic  type  there  will  be  cough,  with  the  expectoration 

of  purulent  or,  more  generally,  blood-stained  sputum,  in  which  the 

eggs  may  be  best  seen  by  the  addition  of  a  Uttle  o-i  per  cent,  solu- 

tion of  sulphuric  acid.  More  rarely  an  adult  parasite  appears  in 

the  sputum,  which  also  may  contain  Charcot-Leyden  and  creatinin 

crystals.  The  patient  generally  complains  of  pain  in  some  part  of 

the  chest.  The  physical  signs  may  indicate  broncho-pneumonia  or 

pleural  effusion,  which  may  be. serous  or  purulent. 

In  ihe  abdominal  form  of  the  disease  there  are  only  the  vaguest 

symptoms  of  dull,  aching  pains  and  tenderness,  while  diarrhoea, 

appendicitis,  epididymitis,  or  cirrhosis  of  the  Hver,  may  be  demo
n- 

strated by  the  usual  physical  signs  and  symptoms.  When  diarrhoea 

occurs,  the  eggs  may  be  found  in  the  faeces. 

The  cerebral  type  is  associated  with  epilepsy,  which  may  be 

Jacksonian  in  character,  while  neuritis  or  paralysis  may  also  be 

^The  blood  and  urine  have  not  yet  been  fully  examined.  Though 

generally  chronic,  the  course  may  be  acute  if  compUcated  by  sept
ic 

or  other  diseases.  . 

Complications.— The  most  usual  complications  are  
tuberculosis 

and  entamoebic  dysentery.  . 

Diagnosis.— With  the  above  symptomatology,  it  wiU
  be  obvious 

that  the  diagnosis  depends  entirely  upon  finding  the  eg
gs  of  the 

parasite  in  the  sputum,  the  faeces,  the  scrapings  f
rom  the  ulcers, 

or  the  fluids  obtained  by  puncture  of  a  hydro-
  or  pyothorax. 

Suspicions  as  to  the  presence  of  the  disease  wiU  b
e  strongest  when 

cases  showing  any  of  the  above  signs  occur  m  
the  endemic  area. 

Treatment.— The  treatment  must  be  devote
d  to  relievmg  indi- 

vidual symptoms,  but  Musgrave  recommends  treat
ment  by  iodide 

of  potash.    Removal  from  the  endemic  area  
is,  of  course,  indicated. 

Prophylaxis.-Beyond  general  hygienic  ad
vice,  it  is  impossible  to 

indicate  prophylactic  measures,  when  so 
 little  is  known  about  the 

life-history  of  the  parasite. 

KATAYAMA  DISEASE. 

Definition.-Katayama  disease  is  caused  by  Schistosoma  l^po^^^^ 

Katsurada  1904,  and  is  characterized  by  diarrhoea  ̂ ^Jy^^^l^'';^ 
symptoms,  painful  enlargement  of  the  hver  and  spl^^^.^^^^^^^^^^^^ 

without  feVer,  dropsy,  progressive  
anaemia,  and  sometimes  pulmo- 

nary and  brain  symptoms.  _  ,  r 

History -In  1887  Mazimi  drew  atten
tion  to  a  pecu  har  form  of 

cirrhosL  of  the  liver  which  was  found  
in  certain  districts  m  Japan. 
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and  was  caused  by  the  ova  of  some  unknown  parasite.  His  dis- 
covery was  contirmed,  and  the  ova  were  found  in  other  organs 

l)esides  the  liver  ;  and  the  disease,  which  became  well  known  among 

fapanese  medical  men,  was  named  '  Katayama  disease,'  from  a 
Lown  in  Bingo,  one  of  the  districts  in  which  it  is  common.  In  1904 
Katsurada,  who  was  resident  in  the  infected  area,  discovered  that 
the  ova  were  those  of  a  Schistosoma,  and,  further,  found  the 

adults  in  the  portal  vein  of  a  cat.  He  therefore  named  the  parasite 
Schistosoma  japonic  urn.  In  the  same  year  Fujinami  discovered  a 
female  worm  in  a  human  being.  Meanwhile  Catto  found  the  same 
parasite  in  a  Chinaman  from  Fukien,  and  described  it  in  1905,  and 
in  the  same  year  Stiles  and  Looss  gave  accounts  of  the  disease.  In 

1906  VVooUey,  in  a  most  excellent  paper,  described  its  occurrence 
in  the  Philippine  Islands.  Logan  has  found  it  in  a  Chinaman  from 
Hunan,  and  in  1909  Peake  recorded  three  cases  from  a  small  town 

on  the  Siang  River,  in  the  Hunan  province 
of  Central  China.  In  1911  Houghton, 
Logan,  and  Lambert,  drew  attention  to 
cases  of  fever  with  urticaria,  and  eosino- 
philia  connected  with  infections  with 
S.  japonicim. 

Climatology. — It  occurs  in  Japan,  China, 
and  the  Philippine  Islands  :  in  the  first  in 

the  provinces  of  Bingo,  Yamanashi,  Hiro- 
shima, and  Saga  ;  in  the  second  it  is  re- 
ported up  to  date  from  Hunan,  Honan, 

Hupeh,  Kiangsi,  and  Anhui  provinces, 
and  from  Fukien.  In  Wuhu  8  per  cent, 
of  all  male  cases  entering  the  General 
Hospital  show  either  latent,  active,  or 

overwhelming  infection.  In  China  only 

the  low-lying  lands  appear  to  be  infected ; 
no  cases  from  the  hills  or  mountains  are 

known.  Fig.  463. — Schistosoma 

.ffitiology.— The  cause  of  the  disease  is  japonicum. 

S.  japonicum  [vide  p.  486),  which  is  prob-         (After  Manson.) 
ably  introduced  into   the    body,  either 
through  the  skin  or  by  the  mouth,  in  water  polluted  by  human 
f^cal  matter.  Several  observers  favour  the  idea  of  entry  through 
the  skin  of  the  legs  while  standing  in  stagnant  water,  but  nothing 
is  definitely  known.  A  very  common  viviparous  snail  found  in 
large  numbers  in  the  flood  basins  of  the  Yang-tsze-kiang  River  is 
considered  by  Lambert  to  be  a  possible  intermediate  host. 

The  youngest  age  at  which  infection  is  believed  to  occur  is  between 
seven  and  eight  years,  and  the  oldest  patient  was  fifty-four  years  of 
age.    So  far  it  is  only  known  in  males. 

The  persons  most  affected  are  farmers  and  boatmen. 

Pathology.— By  some  observers  the  parasites  arc  supposed  to Iced  on  the  blood,  and  by  others  to  produce  toxins  which  cause  the 
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progressive  aiia;mia.  The  eggs  apparently  are  spread  through  the 
body  by  the  blood  stream,  and  lodge  as  emboli  in  the  organs,  more  , 

especially  in  the  alimentary  canal  and  liver,  where  they  give  rise 
to  a  round-celled  infiltration  and  connective-tissue  formation  resem- 

bling bilharziosis,  and  cause  hainiorrhagic  enteritis  and  cirrhosis  of 
the  liver  and  spleen. 

Morbid  Anatomy. — On  opening  the  abdomen,  signs  of  old  peri- 
tonitis may  be  seen,  the  appendices  epiploicae  being  matted  together, 

and  at  times  there  are  also  signs  of  old  pelvic  peritonitis.  The 
liver  is  cirrhotic  and  less  than  its  normal  size,  and  its  surface  is 

studded  by  nodules,'  usually  larger  than  those  of  alcoholic  atrophic 

cirrhosis.  Ghsson's  capsule  is  thickened,  and  shows  much  connec- 
tive tissue  with  round-celled  infiltration,  in  which  lie  the  ova  of 

the  worm . 

The  small  and  large  intestines  and  appendix  may  be  thickened, 

and  their  mucosa  is  swollen  and  hypersmic,  and  shows  patches  of 

ulceration  and  necrosis,  and,  in  addition,  papillomata,  resembling 

those  of  bilharziosis.  The  eggs  may  also  be  found  in  the  mesen- 

tery and  in  the  mesenteric  glands,  the  wall  of  the  gall-bladder,  the 

pancreas,  the  walls  of  the  mesenteric  vessels,  and  the  pylorus.  The 

adult  worms  may  be  found  in  some  of  the  veins  of  the  portal  system, 

especially  at  the  bifurcations  of  the  smaller  mesenteric  vessels. 

In  addition,  the  eggs  may  be  found  in  fibrous  and  round-celled 

infiltrations  in  the  lungs  and  in  the  brain.  This  infiltration  often 
takes  the  form  of  nodules. 

Symptomatology.— The  early  symptoms  of  the  disease  may  be 

slight,  or  perhaps  it  may  begin  with  attacks  of  fever,  with  urticarial
 

rashes,  in  which  there  is  marked  eosinophiha,  and  this  may  be 

associated  with  cough,  scanty  expectoration,  some  impairment  of 

resonance  over  the  bases  or  other  parts  of  the  lungs,  with  fine 

crepitant  rales  on  deep  inspiration,  and  a  diminution  of  the  
breath- 

sounds.  . 

About  two  years  later  there  are  diarrhoeic  or  dysenteric  symp- 

toms, with  or  without  fever,  and  the  presence  of  the  ova  m  the 

fffices  Associated  with  these  symptoms  are  abdominal  pains,
  en- 

largement and  tenderness  of  the  liver,  the  hypogastrium  shrinking, 

and  the  epigastrium  enlarging  and  giving  rise  to  a
  characteristic 

abdominal  appearance.  At  the  same  time  the  dysenteri
c  symp- 

toms cease,  and  an  irregular  chronic  diarrhoea  sets  m,  with  
motion^ 

containing  much  undigested  food,  and  associated  with  d
yspepsia. 

In  course  of  time  the  prehminary  enlargement  of  the  
liver  ma\ 

cease,  and  the  organ  may  begin  to  shrink,  but  in  any
  case  the  spleen 

becomes  tender  and  enlarges,  ascites  appears,  a
nd  the  patient 

becomes  steadily  weaker,  more  and  more  anee
mic,  emaciated  ana 

incapable  of  mental  or  physical  work.  The  
average  of  three  ditter- 

ential  blood-counts  by  Peake  is  as  follows  :
  Polymorphonuclears 

<^6-=i  per  cent.  ;  mononuclears,  13-2  per  cent. ;  lymphocytes,  iS'i^  per 

?ent.  ;  eosinophiles,  14-1  per  cent.,  but  the  eo^^f^P^^'^^f JJlfJJJ'S 

50  per  cent.    Attacks  of  fever  may  occ
ur  nightly,  otherwise  the 
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temperature  may  be  subnormal.  The  vascular,  respiratory,  nervous, 

and  urinary  systems  are  usually  normal.  If,  however,  the  ova  affect 

the  lungs,  there  may  be  signs  of  bronchitis,  broncho-pneumonia, 
and  ftbrosis  ;  and  if  the  brain,  those  of  Jacksonian  epilepsy.  In 
children  the  development  is  stunted.  Death  may  result  directly 
from  the  action  of  the  parasite,  or  be  due  to  some  intercurrent 
disease. 

Varieties. — Houghton  recognizes  the  following  types  of  the 
disease  ;  {a)  Typical  cases,  with  enlarged  liver  and  spleen,  ascites, 
and  blood  in  the  motions  ;  (b)  cases  with  only  splenic  enlargement, 
and  with  or  without  blood  in 

the  motions  ;  (c)  cases  with 
cerebral  symptoms  and  marked 
eosinophilia,  to  which  may  be 

added  —  {d)  urticarial  fever, 
with  marked  eosinophilia  in 

the  early  stages  ;  (e)  cases  only 
showing  eosinophiha,  often 
associated  with  some  other 

concurrent  disorder;  (/)  latent 
cases  showing  ova  in  the 

motions,  but  no  bodily  dis- 
turbance. 

The  splenic  type,  when 
present  without  blood  in  the 

motions,  may  give  rise  to  diffi- 
culties of  diagnosis,  which  may 

be  cleared  up  by  an  exami- 
nation of  the  blood  and  faeces. 

The  eosinophilia  in  these  cases 
is  from  25  to  51  per  cent. 

The  cerebral  type  is  exemplified  by  partial  hemiplegia  and  slight 
disturbance  of  speech  after  high  fever,  and  associated  with  an 

eosinophiha  of  about  50  per  cent.  Jacksonian  epilepsy  has  also 
been  reported  as  due  to  this  parasite. 

The  urticarial  fever  is  characterized  by  a  remittent  type  of  fever, 

usually  ranging  at  first  from  99°  to  100°  F.  in  the  morning  to  103° 

to  103°  F.  in  the  evening,  and  after  a  time  from  normal  to  about 
100°  F.,  associated  with  marked  urticaria,  followed  by  pale  raised 
blotches  on  the  arms,  trunk,  and  legs,  and  associated  with  a  marked 
urticarial  rash.  The  fever  lasts  some  weeks,  and  very  closely 
resembles  malaria  at  first,  because  the  daily  fall  of  temperature  is 
associated  with  sweating. 

Complications.— The  infection  is  generally  complicated  by  the 
presence  of  Trichuris  trichiura,  Agchylostoma  duodenale  or  Necalor 
amencanus,  and  Ascaris  lumbricoides.  Dysentery  is  a  complication 
which  may  occur  and  prove  fatal  to  the  patient. 

Diagnosis.— -The  characteristic  signs  are  chronic  painful  enlarge- 
ment of  the  liver  and  spleen,  associated  with  ascites  and  chronic 

Fig.  464. — Egg  of  Schistosoma 
japonicum. 

(From  a  microphotograph  by  J.  J.  Bell.) 
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irregular  diarrhoea,  and  marked  eosinophiiia  (lo  to  50  per  cent.). 

A  definite  diagnosis  is  to  be  effected  by  finding  the  ova  m  the  faec
es. 

These  ova  are  large  (o-i  by  0-07  millimetre),  oval,  non-op
erculated,  • 

laterally  spined  (75  per  cent.),  smooth,  and  trans
parent  with  a 

double  contour  sometimes  showing  a  Miractdium,  and  when  
kept 

in  water  for  a  short  time  give  rise  to  a  free-swimmmg  ci
liated  Mtra- 

cidium.  These  ova  are  apt  to  be  mistaken  for  Ascans  l
umbncoides, 

or  less  Ukely  for  an  Agchylostoma  ovum.  The  ova  requir
e  to  be 

looked  for  carefully.  .  . 

Other  points  which  assist  in  the  diagnosis  are  the  g
reatly  exag- 

gerated knee-jerks,  the  pecuHar  muddy  complexion  sugges
tive  ot 

anaemia,  the  lack  of  leucocytosis  (the  counts  in  u
ncomphcated  cases 

being  about  2,000  to  8,500  per  cubic  milhmetre),
  and  the  emaciation 

without  obvious  cause.  j- 

Prognosis.— The  prognosis  is  very  bad,  as
  the  parasite  directly 

or  indirectly  leads  to  the  death  of  the  patient  The 
 n^o^t^hty  is 

not  known,  but  Katsurada  met  with  betw
een  thirty  to  fifty-four 

cases  every  year  for  five  years  in  the  infe
cted  area  in  Japan,  and 

saw  three  to^five  deaths  per  annum,  which 
 he  considered  directly 

due  to  the  parasite-i.e.,  a  mortality  of
  about  10  per  cent  -but 

he  thinks  that  the  indirect  mortality  wou
ld  raise  the  percentage 

'TrlttSeS.-The  only  treatment  that  can  be
  suggested  is  to 

follow  the  example  of  the  treatment  
in  bilharziosis  and  mtestmal 

schistosomiasis,  and  administer  Filix  m
as  and  treat  the  dysenteric 

''vm^^s^'-^^Sn^e  method  of  invasion  of  the  parasite  is 

^^^J2  noM  can  be  said  under  tMs  heading  except  to  avo^^ 

contaminated  water  in  drinking  and  bat
hlng-^...  to  use  txnl^d 

water  in  infected  areas  for  both  purposes.
  It  would  appear  as 

Though  wSing  in  swamps,  lakes,  etc
.,  is  very  dangerous,  and  may 

be  a  method  of  infection. 

POROCEPHALOSIS. 

&rn'Po?oZ^^^^^^  the  invasion  of  the  bod
y  by  the 

J:iTZ'^lTalu7a^^^^^  Wyman  1848,  an
d  P.  -^o.nl^.^^ 

DWne  i8?6  aSd  possibly  other  
forms,  which  become  encysted  m 

fhe  ivir  aid  togs,  and  \iltimately  d
evelop  into  nymphs  w^h 

may!  by  their  wanderings,  caus
e  inflammation  of  organs  an

d  serous 

"msYory -P.  -rmUlatus  was  first  fo
und  in  man  by  Pruner  in  1846. 

mm^mm 
i860,  or  p.  croadune  Parona  18

90,  louna  m  i^i}  m  a 
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Crocidura  fnliginosa  ;  and  that  Flint's  case  in  America  may  have been  an  infection  with  P.  crotali  Humboldt  1808,  but  for  details 

with  regard  to  these  parasites,  see  pp.  623  and  623. 
Climatology. — P.  armillatus  is  confined  to  Africa,  being  met  with 

in  negroes  resident,  or  who  have  resided,  therein.  It  has  been  re- 
ported from  Egypt  and  various  parts  of  the  West  Coast  of  Africa, 

but  especially  from  the  Congo. 

With  regard  to  P.  moniliformis,  it  occurs  in  Java  and  the  Philip- 
pine Islands.  Welch  described  a  peculiar  parasite  as  occurring  in 

the  mucosa  of  the  intestine  of  a  man  in  India  which  he  considered 

to  be  an  Echinorhynchus,  but  which,  judging  from  the  drawing, 
might  weU  be  a  Porocephalus. 

Etiology. — The  adults  of  both  P.  armillatus  and  P.  moniliformis 
live  in  the  nasal  cavities  and  lungs  of  pythons  and  snakes,  and 

though  the  life-history  is  as  yet  unknown, 

it  is  quite  possible  that  Sambon's  suggestion  /f^^^^"^^.,^ 
that  the  ova  pass  into  the  drinking-  £  ""i^^, 
water,  and  so  •  to  man,   may  be  correct.   ̂ <  '  h 

It  is  possible  that  the  eggs  hatch  in  the   fr^       *  ■'^ 
alimentary  canal,  and  that  the  larvje  then 
pass  into  the  organs. 

Pathology.  —  The  larvae  are  found  lying 

coiled  in  cysts  in  the  liver  and  lungs.    In    """"  • 
due  course  these  larvae  become  nymphje,  Fig.  465.  —  Porocepha- 

which  leave  the  cysts  and  wander  through  ̂ ^s.^^Zl^^lTn. 
the  body,  appearmg  m  the  lungs  and  bronchi,  ,        sambon  from  our 
causmg  bronchitis  and  broncho-pneumonia  ;      West  African  case.) in  the  peritoneal  cavity,  causing  peritonitis ; 

in  the  bowels,  causing  irritation.  Perhaps  they  leave  the  body 
by  the  fseces  ;  perhaps,  also,  by  the  sputum  ;  but  in  any  case 
they  cause  serious  illness  in,  and  death  of,  the  victim. 

Morbid  Anatomy. — In  opening  the  abdomen,  the  nymphs  may 
be  found  quite  free  in  the  peritoneal  cavity,  and  may  crawl  up  the 
hands  and  arms  of  the  pathologist.  They  may  also  be  found  in 
the  lumen  of  the  alimentary  canal,  in  the  mucosa,  and  thickness  of 
the  wall  of  the  bowel.  The  larvae  may  be  seen  encysted  in  the  liver 
and  lungs. 

In  the  cysts  they  he  in  a  curved  position,  with  the  ventral  surface 
on  the  outer  aspect  of  the  curve.  The  lungs  show  signs  of  bron- 

chitis and  pneumonia,  and  the  peritoneum  is  usually  chronically 
inflamed,  but  not  always. 

Symptomatology. — The  symptoms  of  the  early  stages  of  the 
disease  are  at  present  quite  unknown,  but  the  terminal  symptoms 
are  emaciation  and  weakness,  associated  with  attacks  of  bronchitis, 
pleurisy,  or  other  respiratory  symptoms.  There  may  be  cavities 
in  the  lungs,  and  the  sputum  may  be  offensive  and  may  contain 
the  parasites,  of  which  as  many  as  75  to  100  have  been  recorded 
as  being  expectorated  by  a  single  patient.  The  liver  is  usually considerably  enlarged. 
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Diagnosis  —The  disease  has  often  been  mistaken  for 
 phthisis ; 

therefore  any  patient  in  tlie  tropics  suffering  from  th
e  usual  symp- 

toms of  phthisis  associated  with  enlargement  of  the  liver  may
  be 

suspected,  and  the  sputum  and  fseces  carefully  
watched  for  the 

possible  appearance  of  the  parasites.  When  a  pa
rasite  is  founcl,  it 

may  not  necessarily  be  either  P.  armillalus  or  P.  mo
mhfornns,  but 

is  more  likely  to  be  some  form  found  in  some  anima
l  which  lives  m 

the  region  where  the  patient  resides  or  works. 

Prognosis— The  disease  is  generally  chronic.   
 The  prognosis 

is  serious. 

Treatment.— There  is  no  known  treatment
. 

Prophylaxis.— If  the  drinking-water  is  boi
led  or  filtered,  there 

ought  to  be  no  danger  of  infection. 
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CHAPTER  XLII 

THE  FILARIASES 

Synonyms — Definition — Filariasis  caused  by  Filana  bancrofii  Cobbcld  1877 — 
History —  Climatology — ^Etiology —  Pathology —  Clinical  description — 
Filarial  lymphangitis — Filarial  orchitis  and  hydrocele — Lymphatic 
varix — Varicose  lymphatic  glands — Chylous  effusions — Elephantiasis — 
Rarer  affections — Filariasis  caused  by  other  Filaridse — References. 

Synonyms. — Filarial  disease.  French:  Filariose,  Maladies  Filari- 
ennes.    German  :  Filaria  Krankheit.    Italian  :  Filariasi. 

Definition. — Filariasis  is  a  term  denoting  the  infection  of  man 
or  animals  by  any  species  of  Filaria— e.g.,  Filaria  bancrofii  Cobbold 
1877,  and  some  others. 

FILARIASIS  CAUSED  BY  FILARIA  BANCROFTl  Cobbold  1877 

The  diseases  produced  in  man  by  F.  bancrofii  Cobbold  1877 
mclude  lymphangitis,  orchitis,  varix  in  lymphatics  and  lymphatic 
glands,  chylous  and  lymphatic  extravasations,  and  elephantiasis. 

History.— The  appearance  of  the  huge  leg  of  elephantiasis  is  so  striking that  It  was  early  noticed  by  ancient  Indian  writers,  who  give  descriptions  of diseases  wliich  cleariy  refer  to  elephantiasis  of  the  leg  and  of  the  scrotum 
and  also  less  cleariy  to  lymph  scrotum.    Further,  they  appear  to  have  known that  elephantiasis  could  affect  the  hands  and  other  parts  of  the  body 

ihe  word  'elephantiasis'  was  first  used  by  Celsus  to  indicate  leprosy and  m  this  he  was  followed  by  most  writers  until  Galen,  who  included  true 
elephantiasis  under  the  same  term,  an  error  which  became  firmly  established as  tirne  passed.  In  the  ninth  and  tenth  centuries  Rhazes  and  Avicenna 
and  other  Arabian  physicians,  described  true  elephantiasis  of  the  leg  under 
the  term  da-fil '  or  '  dau-ool-fil,'  or  elephantine  disease,  which,  however only  served  to  make  the  confusion  between  the  two  diseases  more  com- ^  seventeenth  century  Leonicenus  and  Varandajus  pointed  out 
tnat  they  were  two  distinct  clinical  entities,  and  in  1709  Clarke  described 
fn^^^.'^^T'  Malabar  coast  of  India,  under  the  term  '  Cochin  £  ■ 
in  1712  Kaempfer  described  endemic  hydrocele,  under  the  term  '  andrum'' 
on  fhTr'^'f         l^'l'  ̂ ""^  ̂ ^^"S  associated  with  erysipelatous  eruptions on  the  scrotum,  which  recurred  at  the  time  of  the  nevv  nioon     He  also  do 
l"mM.V'''^',  foot  under  the  term  '  perical,'  but  his  descript^n  agrees  mo  e 
Sut^n^  hn/rV*^''"  elephantiasis,  though  it  is  probable  that  he  wis contusing  both  diseases  under  the  same  term.  In  17C0  HiUarv  a  most 
evoS Lro/^?'?  observer,  gave  the  first  full  and  accuStc  account  otic 
from  /     ,  ̂  ̂ ^"^  «^  elephantiasis,  which  he  clearly  differentiates 
from  true  leprosy,  describing  the  successive  attacks  of  fever,  the  fymphSis 

1123  °  ' 
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Sagat fsM^^^vTolJ^LreS^^^^^^
^  o^tL  efephantias. 

8^:??hapotin  was  the  first  to  descri^^^^^^^^^^ 
he  was  followed  by  Salese  -  ̂ ^832  whose  gper  a  o^^^^  ^^^^  ̂  
in  Biazil,  where  the  disease  had  for  l^^S  "^^^^  Jf^  ̂j^er  which  there  were 
conference  on  the  subject  ̂ ^s  he  dm  Rio  j^JJ^^^^^'^j^^,^  Rayer  in  1838, 
many  investigations,  among  which  may  in  1858,  the  last-named 

Quevenne  in  1839.  Siguad     1844.  and  Mozae  Azema  m     5 
 -  ̂ ^^^ 

Observer  reporting  it      ..^l^™- ^  ^^^as  to  pioXce  a  ̂   °^  °Pi"^«5 
scrotum.  The  result  of  all  t^,^^^"^!^/^' ^an^^^^  ha^matochyluria  and 

among  Brazihan,  French  IfLl^t  TsplZ  o^^^^^  disease,  and  at  the elephantiasis  were  merely  diffexeirt  aspects^^^^^^        Boeckin  1848  on  leprosy, 

hydrocele  in  a  person  ̂ ^^^^^.^^''^ll^^  by  the  discovery  of 
unnoticed  at  the  time.    In  ̂ 866  Wuc^herer.  s^^^^    ̂ ^^^^y^  Microfilaria  m 
Schistosoma  hamaiobium  m  ̂.-^^f  ̂"Jt:  \ut°at  first  thought  it  to  be  of  no 
the  urine  of  a  case  of  l^a^inatuna  ?f ̂̂ '^^Sufwork.  he  re|ularly  found  the 
importance  ;  but  when  after  ̂ ^/^^'^''^J'^^^^^^^^  from  h^matochyluria,  he 
same  small  worm  m  the  urme  °^^^,™\°n\vln 
published  his  discovery  ini868,  in  the  same  5  c  ,    j       in  India.  Lewis 
found  the  same  parasite  in  the  ̂ ™  lymph  of  persons  suilering 

also  found  the  same  small  ̂ ^/^^^^^^^^^^Sd  ̂ Lt  it  ̂ va   the  cause  of  the 
from  elephantiasis  of  the  leg,  f " 

chyluria  and  the  elephantiasis.  
In  1 87(5  v\  mcicei  10 

in  the  fluid  from  a  case  of  chylous  ascites  ^  lymphatic  abscess 

In  1876-77  Bancroft  discovered  adult  female  wor  
^^^^^ 

in  the  arm'^and  in  a  Y'^'^^t^l^e  n^me  iZr^^^  bancrofti.  About  the 
scribed  by  Cobbold,  who  gave  t^^m  the  name  enlarged 

fariie  tim'L  Manson  found  ̂ he  M^cro^/jn^  in  ̂^^^ 
lymphatics  of  \ly°^P^^,f^°J^,7arial  ofchftis  must  be  of  filarial  ongm.  He 
suspected  that  the  so-called  malarial  or cmtis  .^^-^  ̂ f  the  scrotum 
also  obtained  a  female  worm  from  ̂   case  01  e^        ̂ ^^^    ̂ ^^^^  ^888 
and  in  1879  Lewis  found  pieces  of  male        lem  ^^^^  ̂   p 

|?bthorpe  obtained  Perfect  specimens  of  a  xna
le  and  ^^^^^ 

SrSieSlS^^SS?^^  S 

^?^S^ngl^f^|^S^  W-^^      a  form  Of  lym- 

fc?hetSn«idV»^^  of  the  mos- 

Tn  the  meanwhile  the  epoch-rnalang  discovery 
 ottne    ̂   ^g^g_ 

qu  to'n  the  dissemination  fPf^^roS^^^^  Spear  i is  well  as  the  periodicity  of  the  ^  ̂covered  that  they  retire  to  the 

in  kirge  numbers  at  mght,  and  m  ̂ 899  h^  ̂ ^^^^  ̂o  this  periodicity  Bahr  has 
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mosquito.  Thorpe's  view  with  regard  to  the  diurnal  and  nocturnal  periodicity 
is  that  it  is  caused  by  the  irregular  habits  of  the  human  hosts,  but  this  latter 

theory  has  not  been  supported  by  Fulleborn's  observations  on  Samoan natives.  Low,  Grassi,  Noe,  and  Fiilleborn,  have  supplied  the  information  as  to 
the  method  by  which  the  Filaria  escapes  from  the  mosquito  and  enters  man 
during  the  act  of  biting.  While,  therefore,  much  has  been  done  to  elucidate 
the  nature  of  the  lesions  due  to  the  worm,  researches  are  still  required  with 
regard  to  the  method  by  which  the  worms  produce  the  various  pathological 
phenomena  attributed  to  them,  especially  elephantiasis,  and  the  role  of  a 
secondary  bacteiial  infection  in  the  production  of  the  lymphangitis,  abscesses, 
and  elephantiasis. 

The  morbid  anatomy  has  been  investigated  by  but  few  observers,  notably 
by  Mackenzie,  Manson,  Low,  Young,  and  Bahr. 

Climatology. — ^The  fact  that  ancient  Indian  writers  were  ac- 
quainted with  elephantiasis  of  the  leg  and  scrotum,  while  Celsus 

does  not  appear  to  have  known  the  disease,  and  the  further  fact, 
mentioned  by  both  Hillary  and  Hendy,  that  elephantiasis  Was  rare 

in  Barbados  at  the  beginning  of  the  eighteenth  century,  together 

with  Hillary's  views  that  the  disease  was  introduced  into  that 
island  by  negro  slaves  from  Africa,  awaken  suspicions  that  the 
endemic  home  of  filariasis  is  Asia,  and  that  it  has  spread  from  thence 

to  Africa,  and  from  Africa  to  America.  If  this  gradual  dissemina- 
tion of  filariasis  is  correct,  it  may  explain  many  features  of  the 

epidemiology  which  are  difficult  at  the  present  time  to  comprehend. 
Be  this  as  it  may,  filariasis  is  now  widely  distributed  throughout 

the  tropics  and  the  subtropics,  extending  from  about  41°  N.  to 
about  28°  S.  in  the  Eastern  Hemisphere,  and  from  about  31°  N.  to 
about  23°  S.  in  the  Western  Hemisphere. 

In  Asia  it  is  known  in  Arabia,  India,  Ceylon,  Burma,  Indo-China, 
the  Philippine  Islands,  Guam,  China,  and  Japan. 

It  is  known  in  Australasia,  especially  in  Queensland,  and  in 
Oceania,  especially  in  Fiji,  in  Samoa  and  the  Friendly  Islands, 
but  is  absent  in  the  Sandwich  Islands.  It  is  also  known  in  New 
Guinea. 

In  America  it  occurs  in  the  Southern  United  States,  in  Central 
America,  the  West  Indies,  in  Guiana,  Venezuela,  Brazil,  Peru,  and Columbia. 

In  Africa  it  is  common  on  the  West  Coast,  in  South  Africa,  East 
Africa,  Madagascar,  Reimion,  Mauritius,  Morocco,  and  Egvpt  and Northern  Africa. 

In  Europe  it  is  said  to  exist  near  Barcelona  and  in  Turkey. 
In  these  countries  its  distribution  is  unequal,  being  in  general 

more  common  along  sea-coasts  and  the  banks  of  large  rivers,  but 
presenting  pecuhar  circumscribed  endemic  areas.  Thus  Daniels 
points  out  that  in  the  Shire  Highlands  filariasis  and  elephantiasis 
are  only  found  in  immigrants,  while  along  the  lower  Shire  River both  are  common. 

Still  more  interesting  is  his  observation  that  at  the  southern  end 
ot  Lake  Nyassa  there  was  only  one  case  of  filariasis  met  with  and 
none  of  elephantiasis,  while  at  the  northern  extremity  both  'were frequently  seen,  / 
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The  distribution  must  depend  tipon  tlie  presence  or  absence  of 

mosquitoes  capable  of  disseminating  the  worm,  but  this  aspect  of 

the  epidemiology  still  requires  a  considerable  amount  of  research 
 ; 

further,  the  distribution  of  the  suitable  mosquitoes  must  depend 

vrpon  many  factors  concerning  which  we  are  quite  ignorant.  Wh
en 

these  conditions  are  better  understood,  the  climatology  will  be 

rendered  more  explicable. 

Two  atmospheric  conditions— viz.,  high  air-temperature 
 and  con- 

siderable atmospheric  humidity  —  have  long  been  known  _  to  be 

associated  with  the  prevalence  of  filariasis  and  elephan
tiasis,  and 

the  reason  of  this  has  recently  been  explained  by  Full
eborn  s  ex- 

periments on  Dirofdaria  immitis.  This  observer  found,  as  the  
result 

of  most  careful  experiments,  that  the  Dirofdaria  develo
ped  better  m 

mosquitoes  if  the  air-temperature  was  high,  and  m 
 that  respect 

resembled  the  malarial  parasite  ;  and,  further,  that  a
t  high  tempera- 

tures theDirofdaricB  are  able  to  leave  the  proboscis  more  e
asily,  and 

to  penetrate  the  sldn  more  quickly  than  at  a  low
  temperature 

Further  the  moisture  in  the  air  is  of  importance,  as  th
e  Dirofdaria 

passes  from  the  proboscis  on  to  the  sldn,  and
  either  makes  its 

own  way  through  this  into  the  tissues,  or  ent
ers  the  aperture  ot 

the  mosquito's  bite  after  it  has  withdrawn  its  
stilertes,  and,  there- 

fore has  to  be  for  some  time  in  contact  with  the  skin,  whi
ch,  if  dry, 

will'have  a  harmful  effect  upon  it,  but  if  moist,  will 
 not  bemiurious 

^''with  reference  to  Fiji,  Bahr  concludes  that  it  is  possible  that  at 

one  time  or  another  nearly  every  Fijian  is  the  
subject  of  h  ariasis^ 

because  27-i  per  cent,  were  found  to  harbo
ur  Microfdanca  m  their 

b  ooTand^  adSlt  worms  could  be  found  in  the  ̂ Y^V^-'^l^^^^^^, 

tissues,  and  others  (25-4  per  cent.)  were  found  to  suff
er  f  fi^^J^^^ 

disease  when  no  Microfilarice  could  be  found 
 m  the  blood  and^ 

lastly  in  patients  while  still  under  
observation  the  Microfilariae 

have  disappeared  from  the  blood.  .1  i    •    1  ̂^.^r^r^rr^f^T^» 

^tiology.-The  causation  of  the  vari
ous  pathological  phenomena 

mentioned  above  is  F.  bancrofti  Cobbo
ld  1877-  introduced  into  the 

bodv  by  the  bite  of  a  mosquito.  ,    -ru       i^  o-r*.  r^ijhr 

The  known  earners  of  the  worm,  as  
given  by  Theobald  are  ode, 

fatigans  Wiedemann  1828,  ̂ ^^^^^/^  ,^^^>^^^',,,T^  t  ̂e^  ̂66 

M    Pseudotitillans  Theobald,   Pyretophorus  ̂
«^^«^''^^^^^oew  ibbb. 

MyzLia  rossii  Giles  1899,  Myzorhynchus  n^gerr^nms  f^^^^ 

miutus  Theobald  1903,  Cdlia  albtmana  Wiedemann  i82i.  S^^^^^^^^^ 
peudo-scutellaris  Theobald  1910  while  the  ^1^^^,  Xr 

Lpable  of  undergoing  a  part 
 of  its  development  m  certain 

-^hT^so^  AX^^^^^^^^ 

Tfirdlt^TpLnfm  tTt^        muscles
  of  the  rnosquH^^^^ 

embryo  passes  into  the  labium,  and  when  .^S^^^.^^Sage 
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and  moist  conditions  of  tlie  sldn.  Arrived  on  the  skin,  it  may  work 

its  own  way  into  the  body  through  the  skin  like  an  Agchylostoma 

embryo  ;  or  it  may  enter  through  the  aperture  of  the  mosquito-bite 
when  the  stilettes  have  been  removed,  for  before  this  takes  place 

it  is  impossible  for  it  to  pass  tln'ough  this  aperture,  which  is  com- 
pletely filled  by  these  appendages. 

Its  further  history  and  wanderings  in  the  body  are  quite  unlcnown 
until  the  adult  condition  is  reached.  The  adults  (males  and 

females)  are  generally  found  lying  together,  though  the  females 
appear  to  be  in  preponderant  numbers  in  lymphatic  vessels,  but 
they  can  also  be  found  in  the  Ijnnphatic  glands  ;  while  dead  and 
calcified  worms  have  been  found  not  merely  in  Ijonphatic  glands, 
but  also  in  the  testes,  epididjnnis,  spermatic  cord,  and  tunica 
vaginalis.  Here  the  female  produces  the  thin  Microfilarice,  which 
pass  through  the  lymphatic  glands  and  thoracic  duct  into  the  blood 
stream,  in  which  they  are  found  in  large  numbers  at  night,  retiring 

in  the  day-time  mostly  into  the  bloodvessels  of  the  limgs. 

When  taken  into  the  mosquito's  stomach  they  escape  from  their 
enclosing  egg-shell,  and,  entering  the  thoracic  muscles,  complete  the 
cycle  of  development. 

It  is  interesting  to  note  that  in  various  paits  of  the  tropics  natives  believe 
that  elephantiasis  and  other  filarial  diseases  may  be  transmitted  through 
sexual  intercourse. 

The  adults  Ijdng  in  the  lymphatic  vessels  may  mechanically  cause 
obstruction  to  the  flow  of  lymph,  and  thus  produce  varices,  inflam- 

mation of  vessels  and  glands,  and  if  the  varicose  vessels  rupture, 
extravasation  of  lymph  or  chyle. 

While  this  aetiological  relationsliip  of  the  worm  to  the  lymphan- 
gitis and  l5rmphatic  abscesses,  to  the  varices  in  lymphatics  and 

lymphatic  glands,  to  haemato-chyluria  and  chylous  extravasations, 
is  admitted  by  all  observers,  there  are  those  who  doubt  this  relation- 

ship with  regard  to  elephantiasis.  These  authors  base  their  objec- 
tions upon  the  facts  that  the  worm  and  its  larvae  may  be  absent  in 

well-developed  cases,  and  that  the  disease  can  occur  in  countries 
in  which  filariasis  is  beheved  not  to  be  present,  both  of  which  are 
qiute  true,  but  are  capable  of  explanation.  There  is  a,n  undoubted 
general  relationship  between  the  number  of  cases  of  filariasis  and  of 
elephantiasis  in  a  district.  Where  there  is  no  filariasis,  elephantiasis 
is  either  extremely  rare  or  unknown  ;  where  there  is  abundant 
filariasis,  there  are  also  many  cases  of  elephantiasis. 

In  investigating  this  point  in  a  locality  care  must  be  taken  to 
exclude  immigrant  cases  of  both  filariasis  and  elephantiasis.  Thus, 
Low  failed  to  find  either  condition  in  the  inhabitants  of  the  forests 
of  British  Guiana  and  in  the  Wagandas,  natives  of  Uganda,  though immigrant  cases  were  met  with. 

The  adult  Filaria  has  been  found  in  the  tissues  removed  by 
operation  from  a  case  of  elephantiasis  of  the  scrotum  ;  and,  further, 
the  condition  of  elephantiasis  is  produced  as  a  rule  by  a  series  of 
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attacks  of  lymphangitis,  which  in  every  particular  resem
ble  un- 

doubted filarial  lymphangitis. 

It  is  true  that  a  secondary  bacterial  infection  may  possibly  assist 

the  development  of  the  disease,  for  a  diplococcus  has  been  found 
 by 

Dufoger6  which  he  calls  the  '  lymphococcus,'  and  his  finding
s  have 

been  confirmed  by  Foulerton.  Le  Dantec  describes  
a  similar 

organism  which  he  calls  the  '  dermatococcus  but  the  mam
  cause 

of  elephantiasis  in  the  tropics  is  Filaria  bancrofti,  though  it  is  qu
ite_ 

possible  that,  exceptionaUy,  other  causes  may  lead
  to  occlusion  of 

lymphatics  and  the  formation  of  elephantiasis.  ,  •  ,  ̂, 

Pathology.— If  the  parent-worms  hve  in  positions  m 
 which  they 

do  not  obstruct  the  flow  of  the  lymph,  and  if  they
  are  not  acci- 

dentally injured,  no  patliological  effects  will  be  produce
d  on  the 

host  -  and  our  observations  support  Manson  s  theory  th
at  the 

presence  of  the  worms  mav  produce  no  ill-effec
t  upon  the  host, 

for  we  Imow  of  a  case  where  for  years  they  hav
e  produced  no 

^■^StT^the  parent-worms  obstruct  the  circulation  of  the  lymph 

mechanically— for  example,  when  three  or  
four  come  together  m 

Si  important  main  lymphatic  trunk-then  
the  retained  lymph  is 

cei-taTn  by  mechanical  pressure  to  damage  
the  tributary  channels. 

Further  if  any  accidental  injury  is  inflicted  
upon  the  female  parent- 

wX  this  miy  cause  abortion,  and  a
s  a  result  the  production  of 

^vT^ggs  instead  of  elongated  embryos  (Fig.  
i95  -  and  hese^  as 

will  be  explained  below,  Ire  hable  to  bl
ock  up  the  smaU  lymph 

channels  of  the  sldn  or  of  a  lymphatic  gland^   ̂ ^'ffnot  en^^elv 

nuite  correct  in  his  statement  that  
'the  Ftlana  is  not  entuely 

ctm^atTble  with  health,'  for  very  slight  ca-es  will  produce^d^^^^^^^^ 
Tn  pf^rtain  districts  from  ̂   to  27  per  cent,  of  the  population  is 

J^^Sl^^X^s,  and  t\erefJre'if  there  a- many  mos^^^^^^^^^ 
capable  of  carrying  the  worm,  there  ought  to  be  multiple  infec^^^^^^

 

of  the  individual  host  ;  and  one  would 
 also  assume  that  the  heavier 

the  infection,  the  greater  the  hability  to  ̂ ^vious  disease^  Mu^^^^^^ 

infection  would  be  more  hable  to  occur
  m  natives  than  m  Europeans 

A  a  matTer  of  fact,  heavy  infections  ̂ vith  the  Pa[^ent-worms  ha^^^ 

not  vet  been  described,  though  it  ̂^'^^l^^^^^''^^^^^ 

post:mortem  examinations  are  on  record  ;  and,  
mo  eover^  as^uue 

bnrn  has  shown  it  is  at  times  by  
no  means  easy,  even  vnin  tne 

utmost  care  To  find  the  adult  worms,  
though  they  may  be  found 

evr  n       numbers  after  considerable  
search  m  those  parts  of  t  e 

l^^phatic  system  which  appear  to  be  least  
afiec  ed^  \J  hen  th^^ 

Sseis  one  of  varicose  lymphatics,  or  ly^Pjf  J^J^^^^ 

lymph,  the  obstruction  must  be  looked  f  .^^e^ow  tlie  ̂ ^^^^^ 

the  lacteals  with  the  receptaculum  ̂ l\yl\'         ™  ̂e^^^^^^^  this 

milky,  it  is  obvious  that  the  
obstruction  must  be  beyona 

cause  of  the  obstruction  may  be  a 

■  es.   Young  found  six  females  and  one  male 
 m  such  a  buna^^^^ 

they  may  be  discovered  
behind  ci  valve  or  m  a  dfl

ated  sinus. 
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single  female  worm  may,  however,  be  found  lying  in  a  dilated 

lymphatic,  the  draining  gland  being  probably  blocked  by  the 
aborted  ova.  The  irritation  caused  by  the  worms  may  lead  to  a 

permanent  blocking  of  a  main  lymph  channel,  which  will  persist 

even  after  the  irritating  worms  have  died  and  disappeared,  as  has 

been  observed  by  Mackenzie  ;  or,  again,  the  thoracic  duct  may  be 
found  dilated  in  part  of  its  course,  but  quite  patent  throughout, 

though  associated  with  enormous  varicose  glands  and  vessels  and  a 

complete  absence  of  worms,  which  simply  means  that  the  parasites 
having  caused  the  lesions  have  died  and  disappeared. 
Bahr  has  shown  that  the  worms  lead  to  great  fibrosis  in  the 

glands,  and  that  lymphocjrtes  are  collected  in  clusters  between  the 
strands  of  this  tissue.  This  fibrosis  is  associated  with  an  excessive 

number  of  eosinophile  cells  in  the  glandular  substance. 
In  chylous  extravasations  the  blocking  of  the  thoracic  duct  leads 

to  engorgement  of  the  renal,  the  lumbar,  and  the  pelvic  lymphatic 
channels  with  lymph,  as  Well  as  that  of  engorgement  and  dilatation 
of  the  lacteal  vessels  themselves. 

If  the  Ijonphatic  vessels  of  the  bladder  or  other  parts  of  the 
urinary  tract  rupture  as  a  consequence  of  this  pressure,  the  result 
will  be  chyluria,  and  if,  as  often  happens,  some  bloodvessels  also 

rupture,  there  will  be  h?Emato-chyluria.  Wise  states  that  in  chyluria 
the  milky  opacity  is  due  to  a  large  amount  of  proteid,  and  not  to 
fat,  and  this  observation  has  been  confirmed  by  Low,  who  in  one 
case  found  the  lacteals  normal,  and  showed  that  the  milky  fluid 
was  l5aTiph  proceeding  from  dilated  l5niiphatics  in  the  kidneys, 
ureter,  and  bladder.  If  the  abdominal  lymphatics  rupture,  there 
will  be  chylous  ascites  ;  if  those  of  the  tunica  vaginalis,  there  will 
be  chylocele. 

If,  on  the  other  hand,  the  obstruction  is  posterior  to  the  junction 

of  the  lacteals  with  the  receptaculum  chyli,  then  ordinary  ascites, 
hydrocele,  and  varicose  lymphatics  of  the  scrotum  (lymph  scrotum), 
of  the  leg,  and  varicose  groin  glands,  will  result.  More  rarely  the 
lymphatics  of  the  arm  may  be  affected  in  the  same  manner. 
The  lowered  resistance  of  the  tissues  engorged  with  lymph 

renders  them  specially  liable  to  inflammation,  which  may  at  times 
go  on  to  abscess-formation,  and  which,  if  often  repeated,  will  end 
in  elephantiasis. 

Manson  beUeves  that  elephantiasis  arises  by  a  damage  to  the 
female  worm,  causing  her  to  produce  immature  embryos,  which  lie 
coiled  up  in  the  egg-shell,  instead  of  stretching  it  considerably. 
The  immature  egg  is  50  in  length  by  34  in  breadth,  while  the 
fully-developed  Micwfilana  is  250  to  300  in  length  by  7  to  8  ̂  
m  breadth  ;  therefore  it  is  not  difficult  to  imagine  that  a  lymphatic, 
along  which  the  shm  Microfilaria  passes  with  ease,  might  be  quite 
blocked  by  the  immature  egg,  and  that  if  sufficient  channels  in  the 
skin  or  in  the  lymphatic  glands  were  blocked,  lymph  stasis  would 
occur,  and,  as  a  result,  the  connective  tissues  would  become  inflamed 
and  hypertrophied,  which,  together  with  the  excess  of  lymph, 
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would  increase  the  size  of  tlie  part.  Manson  bases  tliis  theory  on 

his  observation  of  eggs  escaping  from  the  ruptured  vesicles  of  a 
lymph  scrotum.  Bahr  is  of  the  opinion  that  tropical  elephantiasis 
can  best  be  explained  by  the  blockage  of  the  lymphatic  channels 

of  the  diseased  area  by  the  frequent  and  long-continued  invasion  of 
the  adult  Filarice.  He  finds  that  the  Microfdarice  may  not  reach 

the  blood,  but  die  in  the  gland  or  organ  in  which  they  are  lying. 
He  also  finds  that  the  periodical  discharge  of  these  Microfilaria; 

may  be  a  factor  in  the  production  of  lymphangitis,  orchitis,  and 

funiculitis,  and  that  the  parent-worm  may  die  after  these  inflam- 
matory attacks. 

It  is  believed  that  the  smooth  elephantiasis  (elephantiasis  glabra), 

in  which  the  skin  is  smooth,  is  due  to  blocking  of  the  channels  in 

the  groin  glands,  and  rough  elephantiasis  (elephantiasis  verrucosa) , 

in  which  the  skin  is  very  nodular,  is  due  to  blocking  of  the  small 

skin  capillaries,  but  we  are  not  acquainted  with  definite  proofs  of 
this  theory. 

The  Blood.— The  blood  in  filariasis  does  not  exhibit  anaemia  unless 

there  is  hcemato-chyluria  or  diaiThoea  ;  the  number  of  leucocytes  is 

normal,  but  there  may  be  leucocytosis  during  the  attacks  of  fever. 

The  eosinophiles  are  at  times  increased. 

Morbid  Anatomy— The  morbid  anatomy  naturally  varies  with 

the  variety  of  the  pathological  lesion  produced. 

In  lymphangitis  the  lymphatic  vessels  will  be  found  enlarged  and 

inflamed,  and  abscesses  of  varying  size  may  at  times  be  found  con- 

taining the  dead  worms,  which  are  apt  to  become  calcified  by  the 

deposition  of  lamellar  plates  of  calcium  carbonate  in  the  interior 

of  the  worm.  The  calcified  worms  were  first  described  by  Wise  as 

small  yellow  bodies,  with  the  shape  and  structure  of  Filarice,  which 

he  found  in  the  pelvis  of  the  kidney.  Bahr  states  that  at  a  later 

stage  the  calcareous  deposit  may  be  gradually  absorbed  until  only 

minute  yellow  spicules  are  left.  The  calcified  (and  also  the  living) 

worms  are  surrounded  by  eosinophil  cells  in  large  numbers.  B
ahr 

has  found  filarial  abscesses  to  be  of  common  occuiTence  amongst 

the  Fijians  in  the  substance  of  the  gastrocnemius,  the  popliteal  space, 

the  groin,  and  in  the  quadriceps  extensor  in  the  leg,  and  ov
er  the 

internal  condyle,  in  the  axilla,  in  the  latissimus  dorsi  and 
 serratus 

magnus  muscles  in  the  arm.  In  these  abscesses  the  dead  
worm  was 

found  associated  with  Staphylococcus  pyogenes  aureus  and 
 Strepto- 

coccus pyogenes.  ^  ,     .      r  ,1         ■   •      4.1  + 

With  regard  to  the  lymphatic  vessel,  Bahr  is  of  the 
 opinion  that 

the  worm,  both  during  its  lifetime  as  well  as  after  i
ts  death,  exerts 

an  influence  on  the  vessel  wall,  leading  to  prohferatio
n  of  the  endo- 

thelium and  to  an  invasion  of  the  vessel  wall  with  fibrous 
 tissue. 

In  this  manner  the  lymphatic  becomes  thickened,
  but  shows  also 

numerous  cyst-like  dilatations  in  which  the  dead  wor
njs  may  be 

found. 

°The  fugitive  swellings  found  in  filariasis  have  been  pro
ved  by 

Young  to  be  composed  of  dilated  lymphatic  
tissue.  Inflammatory 
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masses  adherent  to  the  skin  in  various  parts  of  the  body  have  been 
found  to  contain  the  adult  worm. 

In  lymphatic  varix  or  varicose  lymphatic  glands  the  obvious 

lesions  may,  and  generally  do,  form  part  of  a  much  larger  dilatation 

of  the  pelvic  and  lumbar  lymph  vessels  and  glands.  The  vessels 
are  fotmd  enormously  dilated  with  thickened  walls,  while  the 

glands  are  riddled  with  dilated  channels.  At  first  the  appearance 
of  the  gland  may  not  be  much  altered,  and  on  section  it  may  show 
the  appearance  of  a  sieve  riddled  with  holes,  but  in  more  advanced 

cases  all  appearance  of  a  lymphatic  gland  disappears,  and  it  is 
transformed  into  a  large  sac  divided  by  fibrous  tissue,  septated  into 
numerous  compartments. 

In  chylous  extravasations  the  thoracic  duct  may  or  may  not  be 
found  impervious,  but  in  any  case  the  lacteals,  the  lumbar,  pelvic, 
pudendal,  and  crural  lymph  vessels  wiU  be  found  enormously 
dilated,  and  the  lumbar  lymph  glands  converted  into  septated  sacs. 
The  site  of  the  ruptured  lymphatics  is,  however,  by  no  means  easy 
to  find. 

In  elephantiasis  the  lymphatic  vessels  will  be  found  dilated  and 

thickened,  and  in  early  cases  a  round-celled  infiltration  may  be 
seen  in  the  connective  tissue  of  the  part  ;  but  in  later  cases  this  has 
led  to  a  hypertrophy  of  the  connective  tissues  of  the  skin  and  the 
fasciae,  including  those  around  the  muscles,  the  vessels,  and  nerves, 

while  all  the  tissues  are  sodden  with  retained  lymph.  The  muscles 
of  the  affected  regions  are  found  to  be  in  a  state  of  fatty  degeneration  ; 
the  bones  may  be  thickened  and  covered  with  osteophytes,  or  more 
rarely  atrophied,  and  still  more  rarely  invaded  by  caseous  abscesses. 

Microscopically  the  epidermis  may  be  normal,  or  thickened  with 

atrophied  or  elongated  papillae  ;  the  sweat  glands  and  hair-foUicles 
may  or  may  not  be  degenerate. 

In  cutting  into  the  tissue  of  a  region  affected  with  elephantiasis 
the  sldn  may  be  noted  to  be  thickened,  and  below  it  there  will  be 
found  dense  fibrous  trabeculse,  with  the  spaces  filled  with  yellow, 
oily,  fatty  substance,  which  exudes  lymph,  while  the  vessels  and 
nerves  will  be  found  much  increased  in  size. 

The  Clinical  Description— The  clinical  description  of  the  various 
lesions  will  be  arranged  under  the  headings  Filarial  Fever,  Filarial 
Lymphangitis,  Orchitis,  Lymphangiectasis,  Phlebectasis,  Varicose 
Lymphatic  Glands,  Chylous  Effusions,  and  Elephantiasis  of  various 
parts  of  the  body— e.^.,  scrotum,  leg,  etc.— and,  finally,  a  few 
remarks  will  be  made  with  regard  to  rarer  lesions. 

FILARIAL  LYMPHANGITIS. 

Synonyms.— Elephantoid  fever,  LiHwa  (Fijian  term  for  a  rigor) 
fever  and  ague  (Barbadoes). 

Definition.— Filarial  lymphangitis  is  an  inflammarion  of  lymphatic 
vessels  m  any  part  of  the  body  caused  by  Filaria  bancrofti. 
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Remarks.— Attacks  of  lymphangitis,  associated  with  an  erysipe- 
latous eruption  of  the  skin,  are  extremely  common  in  the  tropics,  i 

and  are  often  of  a  filarial  nature,  and  by  their  repeated  recurrences 

produce  elephantiasis. 

Symptomatology. — The  attack  often  begins  with  a  shivering  fit, 

and  a  rise  of  temperature  to  any  degree  from  ioi°  to  104°  F.,  with 
vomiting  and  headache.  In  some  cases  there  is  no  pain  in  the 
affected  area,  but  a  careful  examination,  or  the  sensation  of  pain  on 

the  part  of  the  patient,  will  lead  to  the  discovery  of  a  red  oedema- 
tous  area  of  skin,  from  which  the  inflamed  lymphatic  may  be  noted 

extending  towards  the  nearest  lymphatic  glands,  which  may  or  may 
not  be  inflamed  and  painful.  Usually  the  temperature  falls  quickly 
in  a  couple  of  days  to  normal,  and  does  not  rise  again,  though  it 
may  be  several  days  before  the  erysipelatous  rash  disappears  and 
the  lymphatics  return  to  normal. 

Fig.  466.— Temperature  Chart  of  a  Case  of  Elephantiasis  of  the  Leg 
DURING  AN  Attack  of  Filarial  Fever. 

Complications.— Rarely  does  this  condition  go  on  to  abscess, 

which  may  be  caused  by  a  dead  filarial  worm  or  a  secondary  infection. 

Sequelae.- Sometimes,  after  the  acute  inflammation  has  subsided, 

a  lymphatic  can  be  felt  as  a  hardened  cord,  which,  if  excised,  will 
be  found  to  contain  adult  Filarice. 

Diagnosis. — The  only  condition  which  could  reasonably  be  mis- 

taken for  this  affection  is  a  caterpillar  sting,  which  closely  resembles 

it  in  all  details.    The  history  of  the  case  will  indicate  the  correct 
diagnosis.  .  . 

Treatment.— The  treatment  consists  of  rest  m  bed.  a  mild  Purga
- 

tive, and  a  little  phenacetin  and  caffeine  to  reheve  the  headac
he, 

while  some  of  the  old  authors  advise  arsenic  or  tmctura  
fern  per- 

chloridi  111  x.-xx.,  given  three  times  a  day,  well  dilute
d.  Locally, 

at  first  lead  and  opium  lotion,  and  later  an  ointment,  
composed  ol 

ichthyol  and  lanohne,  gives  relief.  If  an  abscess 
 forms,  it  must 

be  evacuated  and  treated  on  ordinary  principles. 
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FILARIAL  ORCHITIS  AND  HYDROCELE. 

This  complaint  begins  witli  pains  in  the  testicle,  fever,  and  at 

times  rigor,  pains  in  the  back  and  lower  part  of  the  abdomen  and 

groins,  and  bilious  vomiting.  The  testicle  enlarges,  and  is  tender 
and  painful,  while  an  effusion  forms  in  the  tunica  vaginalis  of  either 
lymph  or  chyle.  The  lymph  thrown  out  is  at  first  inflammatory, 

and  may  coagulate,  and  is  usually  absorbed  after  the  fever  sub- 
sides, but  may  persist  and  form  a  filarial  hydrocele.  The  effusion 

of  chyle  is,  however,  more  usually  permanent,  and  forms  one  of  the 
varieties  of  chylocele  to  be  mentioned  later. 

Treatment. — The  treatment  consists  of  rest  in  bed  and  the  applica- 
tion of  lead  and  opium  lotion,  and  cool  applications,  together  with 

fairl}'  vigorous  purgation  of  the  bowels. 

FILARIAL  LYMPH  ANGIECTASIS. 

Synonyms. — Lymphatic  varix,  Lymph  scrotum. 
Definition. — Filarial  lymphangiectasis  is  the  dilatation  of  lymph 

vessels  brought  about  by  obstruction  to  the  flow  of  lymph,  due  to 
the  presence  of  Filaria  bancrofti. 

Remarks. — Filarial  lymphangiectasis  can,  of  course,  take  place 
in  any  part  of  the  body,  but  the  most  common  situations  are  in  the 

Fig.  467. — Filarial  Lymphangiectasis. 

scrotum,  where  it  is  called  '  lymph  scrotum,'  in  the  spermatic  cord, m  the  leg,  and  in  the  arm. 

Symptomatology.— In  the  scrotum  the  affection  begins  with  an 
attack  of  fever,  associated  with  redness,  swelling,  and  pain  in  that 
region.  When  the  fever  has  subsided,  the  whole  scrotum  is  found 
swollen  and  elastic.  It  may  be  smooth  or  rugose,  and  on  inspection 
the  skin  shows  a  number  of  small  clear  vesicles,  which,  if  ruptured 
discharge  either  lymph  or  chyle  containing  filarial  embryos  or  much more  rarely,  eggs. 
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If  the  vesicles  are  ruptured,  the  discharge  of  lymph  may  l^e  quite 
considerable  in  the  twenty-four  hours,  and  may  produce  such 
marked  exhaustion  in  the  patient  as  to  necessitate  an  operation. 

In  the  spermatic  cord  the  disease  begins  with  pain  and  swelling 
in  the  testicle,  cord,  and  lower  part  of  the  abdomen,  associated  at 
times  with  fever.  When  the  acute  symptoms  have  subsided,  a 
swelling  like  a  varicocele,  which  disappears  in  the  prone  position 
and  reappears  when  standing  erect,  will  be  noticed  along  the  cord, 
but  the  vessels  constituting  the  swelling  will  be  noted  to  be  softer, 
less  tortuous,  and  more  like  a  series  of  pouches  than  a  true  varicocele. 

In  lymphangitis  of  the  leg  there  is  the  same  fever,  with  swehing 
of  the  glands,  leaving  a  soft  swelling  in  the  groin,  which  disappears 

Fig.  468.— Filarial  Lymphangiectasis. 

on  lying  down  and  reappears  on  standing  up,  and  which  has  no 
impulse  on  coughing. 

Treatment. — As  the  local  condition  is  simply  part  of  a  much  more  j 
generalized  varicosity  of  the  lymphatic  vessels,  it  is  best  to  treat  it 

symptomatically  with  antiseptic  dusting-powders,  such  as  boracic 
acid,  zinc  oxide,  and  dermatol,  etc. 

If,  however,  lymphorrhagia  is  taking  place  and  the  patient  is 
becoming  exhausted,  it  is  necessary  to  remove  some  of  the  diseased 

tissue  and  to  ligate  the  dilated  vessels,  but  in  so  doing  it  is  as  well 
to  warn  the  patient  that  this  will  not  cure  the  disease,  and,  indeed, 
may  be  followed  by  elephantiasis  or  even  chyluria. 

FILARIAL  ABSCESSES. 

Manson,  Low,  Wise,  Bahr  and  others  have  called  attention  to 

the  frequency  of  filarial  abscesses  in  various  parts  of  the  body. 

The  most  important  are  those  found  in  the  thorax  and  in  the  retro- 
peritoneal tissues.  In  the  latter  situation  the  symptoms  may  be 

those  of  peritonitis. 
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I'lc;.  469.  —  Filarial  Phlebectasis    simulating    Varicose  Lymphatic 
Glands,  and  Varicocele  :  Patient  in  the  Upright  Position. 

Fig.  470. — Filarial  Phlebectasis  :  Same  Patient  Lying  Down. 

(Photograph  taken  from  above.    Note  the  disappearance  of  the  swellings.) 

FILARIAL  PHLEBECTASIS  (Filarial  varix). 

At  times  persons  suffering  from  filariasis  exhibit,  as  observed  by 
us,  rnarkecl  varicose  conditions  of  various  veins.  Occasionally  in 
association  with  enlarged  superficial  veins  large  masses  are  to  be 
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seen  in  the  axilla,  groins,  and  other  regions,  which  on  superficial 
examination  might  be  taken  for  enlarged  glands,  but  on  palpation 
it  can  be  ascertained  that  they  are  composed  of  veins,  the  same 

sensation  being  obtained  as  that  experienced  when  palpating  a 
varicocele.  When  these  masses  occur  in  the  groins  they  disappear 
when  the  patient  lies  down. 

VARICOSE  LYMPHATIC  GLANDS. 

Synonyms. — Helminthoma  elastica,  Adenolymphoceles. 
Definition. — Varicose  lymphatic  glands  are  glands  enlarged,  some- 

times to  an  enormous  extent,  by  dilatation  of  their  lymph  paths, 
brought  about  by  obstruction  to  the  flow  of  lymph. 

Remarks. — The  glands  most  commonly  found  enlarged  in  patients 
are  the  groin  glands,  less  frequently  those  of  the  axillae,  while  even 
the  parotid  lymphatic  gland  has  been  recorded  to  have  been 

affected.  In  post-mortems,  as  already  noted,  the  lumbar  glands 
may  be  found  converted  into  septated  sacs. 

Symptomatology. — The  glands  enlarge  after  attacks  of  fever,  and 
are  usually  found  as  soft,  elastic  swellings,  which  are  easily  movable 
when  small,  and  are  covered  with  normal  skin.  They  are  found 

in  the  groin,  inguinal  or  femoral  regions,  and  in  the  axiUa.  If 
punctured  with  a  hypodermic  needle,  lymph  or  chyle  can  be 
obtained  at  times  containing  Microfilarice.  Usually  small,  they 

may  assume  enormous  proportions,  reaching  below  the  knee,  and 
seriously  impeding  locomotion. 

Treatment.— They  may  be  removed  if  necessary,  but  this  should 
not  be  done  without  due  cause,  as  they  are  only  part  of  a  more 

widespread  disorder.  Radium  treatment  has  been  advised  by 
Sir  Havelock  Charles. 

FILARIAL  LYMPH  AND  CHYLOUS  EXTRAVASATIONS. 

Lymph  and  chylous  extravasations  are  due  to  the  rupture  of 

dilated  lymph  or  lacteal  vessels  into  the  urinary  passages,  the  bowel, 
the  tunica  vaginalis,  or  peritoneum. 

They  may,  therefore,  be  considered  under  the  headings  of 

Chyluria  and  Lymphuria,  Chylous  and  Lymphatic  Diarrhoea, 

Chylocele,  and  Chylous  Ascites.  Perhaps  further  investigations 

will  show  that  Wise  and  Low  are  correct,  and  that  in  addition  to 

heemato-chyluria  and  other  chylous  conditions  there  may  also  be  a 

pure  hffimato-lymphuria,  lymphatic  diarrhoea,  lymphocele,  and 

lymphatic  ascites. 

Chyluria  and  Lymphuria. 

Definition.— Chyluria  is  the  passage  of  chyle  with  the  urine,  and 

is  due  to  the  rupture  of  dilated  chyle-containing  lymphatic  vessels  : 

when  mixed  with  blood  it  is  known  as  h^emato-chyluria.  When 

lymph  only  is  passed  the  term  lymphuria,  suggested  by  Low,  
should 

be  adopted,  and  if  mixed  with  blood,  haemato-lymphuna. 
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Pathology. — This  has  been  worked  out  principaUy  by  Mackenzie 
and  Manson,  and  more  recently  by  Low  and  Wise.  The  presence 

of  chyle  in  the  urine  is  due  to  the  rupture  of  dilated  chyle-containing 
lymphatic  vessels.  Owing  to  some  obstruction  in  the  thoracic  duct 
with  varicosity  of  lymphatics  below  the  seat  of  obstruction,  the 
lymphatics  in  the  bladder  walls  become  dilated  and  rupture,  and  so 

the  chyle  passes  into  the  bladder. 

Low  has  demonstrated  that  lymphyuria  takes  place  when  the  blockage 

of  the  lymphatics  is  below  the  thoracic  duct  and  receptaculum  chyli.  Chemi- 
cally the  only  difference  between  lymph  and  mesenteric  lymph  or  chyle  is 

that  the  latter  contains  a  much  larger  amount  of  fat,  which  is  derived  from 
the  lacteals  of  the  intestine.  According  to  Delamere,  the  fat  contained  in 
lymph  does  not  exceed  35  per  cent.,  while  in  chyle  it  may  be  as  much  as 
65  per  cent. 

Symptomatology. — The  onset  of  the  attack  is  usually  abrupt, 
without  marked  symptoms,  though  vague  pains  may  be  felt,  and 
at  times  there  may  be  fever,  pains  in  back,  perinseum,  and  thighs. 
Usually,  however,  the  patient  simply  asks  advice  because  he  is 

passing  milky  or  bloody  urine. 
As  a  rule  the  urine  clears  in  the  course  of  time,  but  it  is  merely  an 

intermission,  and  the  symptoms  will  in  due  course  recur,  and  inter- 
missions and  attacks  will  follow  each  other  for  years  ;  on  the  other 

hand,  however,  it  may  be  continuous,  and  not  intermittent.  The 

duration  of  the  intermissions  may  be  days,  months,  or  years,  while 
the  attacks  may  be  attributed  to  exertion  or  emotion.  After  con- 

tinuing for  some  time  it  may  lead  to  exhaustion,  neuralgic  pains  in 
different  parts  of  the  body,  disordered  bowels,  coated  tongue,  dry, 
harsh  skin,  and  a  state  of  cachexia. 

If  the  urine  clots  in  the  bladder,  there  may  be  severe  pain  and 
strangury.  The  urine  generally  presents  the  appearance  of  milk, 
but  may  be  pinkish  in  colour  from  admixture  with  blood,  and  a 

large  portion  may  clot  into  a  semitransparent  gelatinous  mass.  It 
is  usually  passed  in  fair  quantity,  and  it  will  be  noticed  that  the 

morning  urine  is  usually  very  clear,  while  that  at  night  is  much 
more  milky  or  red.  On  standing,  in  true  chyluria,  the  fat  accumu- 

lates on  the  surface,  giving  rise  to  a  cream-like  appearance.  Under 
the  microscope,  as  a  rule,  no  fatty  globules,  however  minute,  are 
observed,  but  white  corpuscles,  especially  lymphocytes,  and  red 
corpuscles,  and  at  times  Microfilarice  and  crystals  of  calcium  oxalate 
may  be  seen.  The  specific  gravity  is  low,  varying  from  1015  to  1020. 
The  reaction  is  usually  acid.  On  shaking  the  urine  with  ether,  the 
fat  can  be  removed  and  estimated,  when  it  will  be  found  to  vary 
from  0-6  to  3-3  per  cent.  After  the  removal  of  the  fat,  the  urine 
can  be  tested  for  albumin,  which  is  always  present,  and  which 
usually  persists  for  some  time  after  the  fat  has  disappeared.  The 
quantity  of  albumin  varies  from  0-6  to  o-g  per  cent.  Albumoses  and sugars  are  absent. 

When  the  urine  does  not  contain  any  distinct  amount  of  fat  one 
speaks  of  lymphuria,  and  if  blood  is  present  haemato-lymphuria.  The 

72 
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same  patient  may  have  at  times  attacks  of  chyluria
  and  hamato- 

cliyluria,  and  at  other  times  attacks  of  lymphuna  
and  hsemato- 

lymphuria.  ,        .  , 

Treatment.— The  treatment  is  purely  symptomatic, 
 and  consists 

of  rest  in  bed,  lying  as  mvich  as  possible  in  the  pron
e  position,  while 

in  some  cases  methylene  blue  may  be  given  in  2-grain 
 doses,  together 

with  salol,  5  grains,  or  urotropine  in  5-grain  cachets.
  1  he  diet  must  t:e 

bland,  non-irritating.  Astringent  injections  into
  the  bladder  have 

been  used,  and  gaUic  acid,  nitrate  of  silver,  acet
ate  of  lead  iodide 

of  potassium,  and  thymol  have  been  administe
red  internally,  but 

have  not  been  found  to  be  efhcacious.  Indeed, 
 there  is  no  justifica- 

tion for  their  use.  Administration  of  quinine, 
 cxmibmed  with- 

exposure  to  X  rays,  has  been  recommended 
 by  Musgrave  and 

^"l^the  urine  clots  in  the  bladder,  it  must  be  washed  out  u
nder 

chloroform  by  means  of  an  aspirator,  and  
if  this  is  not  successful, 

the  bladder  may  have  to  be  opened  and  dr
ained. 

Chylous  and  Lymph  Diarrhoea. 

Diarrhoea  with  chyle  or  lymph  and  blood 
 in  the  motions  has  been 

recorded,  but  is  rare. 

Chylocele  or  Lymphocele. 

This  may  develop  gradually,  the  tunica
  vaginalis  Ming  up  with 

an  opaqu^^fluid,  wh^ic'h  on  ta/ping  is  found  to  be  ̂^J^^^^' -^^^^^ 
con&xn  MicrofdancB.  It  may,  howeve

r  be  preceded  by  an  attack 

of  fever  and  orchitis.    It  is  said  that  t
he  sac  is  less  tense  m  the 

-^^Z^lt^ylo^^^^  not  grow  to  any  large  size,  and 

only  requires  occasional  tapping. 

Chylous  Ascites. 

Chylous  ascites  is  rarely  met  with  in  human  beings,  tj^^^^gh^^^/^^j;^ 

seen  two  cases.    It  is  common  in  
animals  as  the  result  of  filarial 

infection. 

ELEPHANTIASIS. 

Spargosis  Fibroareolaris,  Pachydermia,  Hernia  C»™osa^  ̂'^^^^^^^^ 

^Sn^a^tShantiasis  is  a  f  cn^^—a .^^^^^^^^^^^^ 
Of  the  fibrous  connective  tissue  

of  a  region  of  the  boay  mu 
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lymph  stasis,  and  resulting  in  a  considerable  hypertrophy  of  the 
skin  and  subcutaneous  tissues. 

Varieties. — The  most  common  varieties  of  elephantiasis  are  the 
affection  of  the  leg,  scrotum,  vulva,  arm,  and  breast,  while  other 
regions  are  much  more  rarely  affected.  The  different  varieties 
must  now  be  briefly  described. 

-  1 

\ 

I 

Fig.  471. — Elephantiasis  of  the  Legs. 

Elephantiasis  of  the  Leg. 

During  attacks  of  filarial  lymphangitis  of  the  leg  it  is  noticed  that 
tne  limb  becomes  swollen,  and  though  after  the  first  attack  it  may 
resume  its  normal  size,  this  does  not  happen  after  repeated  suc- attacks,  and  gradually  the  hmb  becomes  more  and  more 
swollen,  while  the  natural  folds,  especially  the  ankle  fold,  become 
much  exaggerated  by  the  swelling  on  either  side,  so  that  deep  sulci 
die  termed.    The  dorsum  of  the  foot  becomes  swollen  and  puffy 



I T40 Tirn  FILARTASES 

and  is  separated  by  the  deep  ankle  snlcns  from  the
  swollen  lower 

part  of  the  leg.  In  these  sulci  the  debris  of  the  cast
-off  epithehuni, 

together  with  the  excretions  of  the  skin,  accumulate  
and  give  rise 

to  a  foul-smelling  discharge,  and  ulcers  may  form. 
 At  first  the 

skin  is  smooth  and  soft,  forming  the  smooth  variety
  of  the  com- 

plaint which  may  persist,  or  it  may  become  dark,  hard,  t
hick,  and 

Fig.  472. — Elephantiasis  of  the  Legs
. 

rough  being  elevated  into  bosses  or  
warty  elevations,  forming  the 

verrlcose  viriety .    The  appendages  now  atrophy  ^^^^ 

the  hairs  may  drop  off,  and  the  nails
  become  rough  and  thickened, 

while  the  skin  perspires  less,  and  the  sensibility  is  di^^^^^^^^ 

Ulcers  may  now  form  on  almost  any  part
  of  the  foot    1  he  sweUing 

S  r^orrcoUmonly  met  with  below'
 the  knee,  but  the  whole  thigh 

"lfl5tTnra?ed,^t  size  of  the  l
eg  gradually  increases  with 

I 
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repeated  attacks  of  fever,  and  may  reach  considerable  dimensions. 
After  some  years  the  attacks  of  fever  may  cease  altogether,  though 
the  condition  of  the  leg  usually  remains  unchanged.  In  some 
rare  cases  elephantiasis  may  develop  without  the  patient  ever  having 
an  attack  of  fever. 

Treatment. — radical  method  of  treatment  has  yet  to  be  found. 
Of  the  various  paUiative  ones  the  most  satisfactory  is  perhaps  that 
introduced  by  Castellani,  which  consists  in  keeping  the  patient  at 
complete  rest  in  bed,  with  thiosinnamin  or  fibrolysin  injections  and 
methodical  bandaging.  The  details  of  the  treatment  are  as  follows  : 

The  patient  is  kept  in  bed  and  an  injection  of  2  to  4  c.c.  of  fibrolysin 

Fig.  473-— Elephantiasis  of  the  Leg:  Before  Treatment. 

Merk  (which  consists  of  thiosinnamin  and  salicylic  acid  dissolved 
in  water)  is  given  daily  for  three  to  six  months,  the  injections  being 
interrupted  for  a  few  days  from  time  to  time.  The  injections  may 
De  made  m  the  affected  parts,  or  deeply  into  the  gluteal  region, '^^''f^  ̂ ""^^  ̂ ^^s  P^i"-  After  each  injection  the  v/hole 
umb  IS  tightly  bandaged  with  flannel  bandages,  which  are  kept  in 

^^.^^  ""'S^*-  ^^^^^  ̂ ^bbe^  bandages  may  be  used 
berpifr^.i  advantage,  especiaUy  in  cases  of  verrucose  elephantiasis, 
oecause  they  render  the  skin  much  smoother.  Unfortunately 
Sirf  ̂ ''S  '^^"^  bandaging.    To  increase,  the 
pressure  on  the  hardest  parts  pads  of  inelastic  material  may  be 
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applied  before  bandaging,  and  for  this  purpose  small  cy
lindrical 

gauze  bags  filled  with  ordinary  small  lead  shot  are  found  esp
ecially 

useful  In  some  cases  massage  of  the  whole  limb  before  bandagi
ng 

is  useful  It  is  of  the  utmost  importance  that  the  pressure  on 
 the 

whole  limb  should  be  well  distributed,  otherwise  the  parts 
 on 

which  insufficient  pressure  has  been  made  will  be  found  t
o  become 

swollen  It  is  also  useful  to  keep  the  affected  limb  cont
inually 

elevated  by  means  of  pillows,  etc.  In  cases  of  verru
cose  elephan- 

tiasis in  which  the  skin  is  covered  with  numerous  horny  masses,  
a 

spirit  lotion  of  resorcin  and  sahcyhc  acid  (ac.  sahcyhci,
  resorcm, 

ai  gr  XXX  ■  sp.  rect.,  5iv.)  is  useful  in  removing  these  h
orny  masses. 

Fig  474.-THE  Same  Case  as  in  Fig.  473  :  After  T:^^^J'^}'JJJ
J^'^^°' 

i  VsiN  AND  Bandaging,  and  without  
any  Operative  Measures. 

In  successful  cases  after  three  to  six  months 
 of  this  treatm^ 

affected  parts  are  of  much  smaller  size,  the  ̂^^'^l^l'^'f^^^^^^^^ 

elastic  and  can  be  pinched  into  folds.   
 Long  elhptical  strips  of  tne 

?  dundant  skin  and  subcutaneous  tis
sue  may  then  be  removed  th 

margins  of  the  wound  being  stitched  
together.   Th  s  would  not  dc 

Skable  before  the  medical  tre
atment,  as  the  skm  being  enor- 

LSsry  tWcken^^^^       inelastic,  the  
coaptation  of  the  opposed  sur- faces  could  not  be  obtained.  n  difrht  and 

In  our  experience  this  treatment  has  gen
erally  on  y  ̂   ^^gM  an 

temporary  effect  in  recent  cases 
 when  the  disease  is  m  the  acut 
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stage  with  frequent  attacks  of  filarial  fever.  On  the  other  hand, 

the  treatment  gives  much  better  and  more  lasting  results  in  old- 

standing  cases,  especially  in  those  of  the  verrucose  type,  charac- 
terized by  the  enormous  new  formation  of  fibrous  tissue  and  absence 

of  fever.  After  treatment  the  patient  should  wear  puttees  or  elastic 
stockings,  and  the  rubber  bandage  should  be  applied  from  time  to 
time. 

Handley  has  treated  cases  by  first  preparing  a  vaccine  from  the  diplococcus 
which  he  found  in  the  blood,  and  administering  this  until  the  blood  and 
lymph  become  sterile,  and  then  perform- 

ing his  operation  of  '  lymphangioplasty,' 
by  silk  introduced  by  means  of  long  probes, 
which  are  pushed  along  the  subcutaneous 
tissues,  through  small  incisions,  until  a  path 
is  made  from  the  affected  region  to  one 
with  a  normal  lymph  circulation.  In  the 
cases  so  far  reported  there  was  marked 
improvement  at  first  after  operation,  but 
this  did  not  last  long.  Madden  and 
Ferguson  report  unfavourably  on  lymphan- 

gioplasty as  a  treatment  for  elephantiasis 
of  the  legs,  as  they  find  the  temporary 
improvement  not  maintained,  because  the 
reactive  changes  in  the  tissues  immediately 
around  the  thread  eventually  obliterate  the new  vessels. 

Other  methods  of  treatment  con- 

sist in  bandaging,  massage,  tapping 
with  Southey  tubes,  and  even  ampu- 

tation, but  none  of  these  are  satis- 
factory. 

Elephantiasis  of  the  Scrotum. 

The  disease  may  begin  as  a  lymph 
scrotum,  or  with  recurring  erysipe- 

latous attacks,  with  a  red  inflam- 
matory blush  on  the  skin,  and  fever. 

After  each  attack  the  scrotum  is 
larger  than  it  was  before,  and  it  goes 
on  growing,  if  left  alone,  until  it  may 
reach  the  weight  of  224  pounds,  as 
mentioned  by  Chevers,  which  is  prob- 

ably the  largest  ever  described.  When  well  developed  it  forms  a  tri- 
angular-shaped mass  hanging  down  between  the  legs,  with  the  base downwards  and  the  apex  upwards  towards  the  pubcs.  On  its anterior  and  upper  aspect  there  is  an  aperture  which  leads  into  a canal  formed  by  the  inverted  prepuce,  at  the  bottom  of  which  is the  g  ans  penis.   The  penis  itself  is  buried  in  the  tumour.  The 

arl  nif  T  '  ''^^'^'i  ̂ \  ̂ PP^^  ̂ ""^  back  part  of  the  tumour,  and are  usuaUy  surrounded  by  hydroceles. 
It  large,  the  base  of  the  tumour  is  frequently  ulcerated. 

Fig.  475. — Elephantiasis  of 
THE  Scrotum. 
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Treatment.— 1  liu  treatment  is  removal,  which  is  a  very  easy 

operation,  and  very  successful.  Manson  says  that  the  mortality 
need  not  exceed  5  per  cent. 

The  most  important  feature  of  the  whole  operation  is  to  have 

the  skin  perfectly  clean  and  aseptic,  and  to  carefuhy  choose  the 

parts  of  the  skin  which  are  to  be  used  as  flaps. 

An  elastic  tourniquet  in  a  figure  of  eight  is  applied  round  the 

pelvis  and  the  neck  of  the  tumour.  The  skin  flaps  are  now  ma
rked 

out  and  deepened,  the  vessels  being  carefully  ligatured  as  they  a
re 

CXDOSCQ. . 

The  testicles  are  then  dissected  by  perpendicular  cuts,  an
d  the 

penis  is  set  free  by  dissection,  after  cutting  down  the  
canal  already 

mentioned  as  formed  by  the  prepuce .    This  is  best  done  with  a  pair 
of  scissors.  ,  j  n 

The  general  mass  of  elephantoid  tissue  is  now  cut  away,  
graduaUy 

ligaturing  the  vessels  as  the  cutting  process  goes  on,  th
is  preventing 

the  omission  of  any  of  the  vessels.  The  tourniquet 
 is  now  loosened, 

and  any  bleeding  spot  secured.  a 

If  there  are  hydroceles  present,  these  are  opened
,  and  the  sac 

turned  inside  out,  and  after  any  redundancy  has 
 been  removed,  it 

is  stitched  around  the  testicle  in  the  inverted  co
ndition  The  flaps 

are  now  brought  together  and  stitched  over  the  
testes,  a  dram  of  some 

description  being  introduced  at  the  lower  p
ortion  of  the  wound  if 

this  is^onsidered  to  be  necessary.  Skin  fla
ps  should  if  possible 

be  made  for  the  penis  ;  faihng  this,  the  r
aw  area  must  be  covered 

with  protective,  and  allowed  to  granulate.  The  
whole  wo^^^d  ".ust 

now  be  antiseptically  dressed,  and  usually 
 heals  without  difficulty. 

Elephantiasis  of  the  Vulva. 

This  arises  in  the  same  manner  as  ele
phantiasis  of  scrotum, 

and  may  affect  the  labia  ma pra  or  the 
 chtoris.    It  is,  hoye^^er 

very  rare.    The  tumour,  according  to  M
anson,  may  weigh  8  .0 

10  pounds,  or  more.    The  treatment
  is  removal. 

Elephantiasis  of  the  Breast. 

Elephantiasis  of  the  breast  is  very  rare,  but  do
es  occur^^J^^^he 

enlarged  breast  may  reach  to  the  pu
bes  or  the  knee.  It  may  affect 

one  or  both  breasts.   The  treatment  
is  removal. 

Elephantiasis  of  the  Arm. 

This  is  rare  but  may  arise  in  the
  same  manner  as  in  the  leg. 

comparison  with  natives  of  othe
r  regions,  peculiarly  liable  to  tn

u 
form  of  elephantiasis. 
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Fig.  476. — Elephantiasis  of  the  Labium. 

Elephantiasis  of  the  Scalp. 

Rarely  the  whole  scalp  is  enormously  thickened,  and  presents 
deep  furrows. 

Circumscribed  Elephantiasis. 

Large  pendulous  tumours  of  filarial  origin,  one  to  several,  may 
be  found. 

RARER  AFFECTIONS. 

Lewis  has  recorded  a  case  of  filariasis  in  which  chyle  containing 
Micro filarice  was  discharged  from  both  conjunctivae,  while  Maitland 
has  described  cases  of  acute  synovitis  of  the  knee  associated  with 
filariasis  as  being  of  too  frequent  occurrence  to  be  looked  upon  as 
merely  coincidences. 
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CHAPTER  XLIII 

LEPROSY 

Synonyms— Definition— History— Climatology— etiology— Symptomatology 
— Diagnosis — Prognosis — Treatment — Prophylaxis — References. 

Synonyms. — Elephantiasis Grsecorum.  French:  LaLepre.  German: 
Aussatz.    Italian:  Lebbra.    Norwegian:  Spedalskhed. 

Definition. — Leprosy  is  a  chronic  general  disease,  caused  by  the 
Bacillus  leprcB  Hansen,  which  produces  characteristic  lesions  in 
the  skin,  mucosae,  and  nerves.  The  method  of  infection  is  un- 
loiown. 

History. — Even  at  the  present  time  there  is  occasionally  much 
difficulty  with  regard  to  the  diagnosis  of  leprosy  from  allied 
diseases,  and  therefore  in  ancient  times  and  in  the  Middle  Ages 
syphilis  and  skin  diseases  without  doubt  were  confused  with  it. 

Hence  the  history  is  not  easy  to  write.  Nevertheless,  such  a  re- 
pulsive and  striking  disease  must  have  been  noticed  by  the  ancients, 

and  therefore  it  is  possible  that  the  references  in  the  Ebers  Papyrus, 
and  in  the  English  Bible,  the  Rig  Veda,  and  ancient  Japanese 
books,  actually  refer  to  what  we  call  leprosy,  together  with  other 
diseases.  If  this  is  so,  leprosy  is  indeed  ancient  and  widespread. 
It  is  probable  that  it  passed  from  Egypt  to  Greece,  and  later  to 

Italy,  by  means  of  Pompey's  troops,  and  that  it  was  disseminated 
throughout  Europe  by  the  Roman  legions,  by  traders,  and  later, 
perhaps,  by  the  Crusaders  returning  from  the  East.  In  any  case, 

leprosy  gradually  increased  in  Europe  from  the  days  of  Pompey  till, 
in  the  thirteenth  century,  it  existed  to  such  an  extent  as  to  move 
Church  and  State  alike  to  combat  its  ravages.  Stern  measures  were 
enforced,  and  the  lepers  were  isolated  in  lazarettos.  They  were  com- 

pelled to  wear  a  special  dress,  to  use  a  clapper  when  passing  along 
the  roads,  to  only  indicate  with  a  stick  the  articles  they  desired  to 
buy  in  a  market  ;  while  they  were  forbidden  to  drink  from  public 
fountains,  to  touch  children,  to  speak  to  a  healthy  person  in  a  loud 
voice,  or  to  eat  with  any  person  other  than  a  leper.  Further,  the 
Church  performed  the  Burial  Service  over  a  person  who  was  diag- 

nosed to  be  a  leper,  and  therefore  officially  he  was  dead.  The  result 
of  this  appears  to  have  been  beneficial,  as  the  number  of  lepers 
diminished  rapidly  in  the  fourteenth  and  fifteenth  centuries,  since 
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when  the  disease  has  almost  disappeared  from  many  parts  of 
Europe. 

But  while  abating  in  Europe,  it  appears  to  have  been  intro- 
duced into  Madeira  and  the  Canary  Islands  about  the  end  of  the 

fifteenth  century,  and  perhaps  also  into  America  by  the  Spaniards. 
The  infection  of  the  West  Indies  would  appear,  however,  to  have 

been  mainly  due  to  the  negro  slaves  brought  from  Africa  about 

the  middle  of  the  sixteenth  century,  after  which  the  disease  became 

common.  There  is  great  doubt  as  to  whether  it  did  not  exist  in 

South  America  in  ancient  times,  but  no  clear  evidence  is  forth- 

coming at  present. 

In  India,  Japan,  and  probably  China,  leprosy  is  most  ancient, 

while  it  is  very  common  in  South  China.  During  recent  years  the 

Chinese  have  been  moving  about  the  world,  and  are  accredited 

with  introducing  the  disease  into  Kamschatka,  the  Sandwiclj 

Islands,  Polynesia,  Columbia,  Cahfornia,  Austraha,  New  Zealand, 
and  also  into  Indo-China. 

'  Though  very  common  in  North  and  Tropical  Africa,  it  appears 
to  have  been  unknown  in  South  Africa  until  introduced  in  1756 

by  the  Dutch  from  Java,  who  carried  it  through  Cape  Colony  and 

the  Orange  Free  State  into  the  Transvaal.  It  must,  however,  be 

stated  that  some  people  think  it  has  existed  for  a  long  time  m 
SoTitTi  .A.friCct 

It  is  said  that  the  numbers  of  lepers  have  markedly  increased  in 

South  Africa  since  the  advent  of  the  East  Indian  troops  m  the 

middle  of  last  century. 

As  regards  medical  literature,  Hippocrates  says  but  little  aboiit  t
he 

disease,  and  perhaps  really  refers  to  psoriasis.  While  Aristot
le  defines 

it  better.  It  is  not,  however,  until  the  first  century  that  Are
tseus 

of  Cappadocia  gives  a  clear  description  of  the  disease,  
and  not  till 

1847  that  the  first  modern  chnical  account  by  Danie
lssen  and 

Boeck  appeared.  The  pathology  of  the  disease  has  
been  carefully 

studied  by  Virchow,  Vandyke  Carter,  Leloir,  Babes, 
 Unna,  Zam- 

baco,  Innes,  Campana,  De  Amicis,  Phihpson,  Mante
gazza,  and 

Bergmann.  In  1871  Hansen  discovered  the  bacillus,  and
  m  1677 

definitely  associated  it  with  the  causation  of  leprous  le
sions,  and  it 

has  subsequently  been  studied  by  Neisser  in  1879,  an
d  rnany  others. 

Many  attempts  have  been  made  to  cultivate  this
  bacillus,  notably 

by  the  Indian  Commission,  van  Houten  and 
 Rost  and  more 

recently  by  Keebrowsky,  Clegg,  Bayon,  and 
 Duval  In  1903 

Stephansk/  and  Dean,  and  later  Rabmowit
sch  and  TidsweU,  dis- 

covered a  pecuhar  leprosy-hke  disease  in  rats,  the  le
sions  of  which 

contain  bacilh  closely  resembhng  Hansen  s  ba
ciUus  m  appeaiance, 

and  not  capable  of  cultivation.  A  diphtheroid
  bacillus  has^  how- 

ever, been  Cultivated  by  Dean  from  two  cases,  and 
 is  said  by  hun 

to  be  capable  of  being  agglutinated  by  hum
an  leprous  seium^ 

There  is  probably  no  connection  between  
the  human  and  the  rat 

d  ease,  though  some  authorities  admit  
it.  The  condition  has  been 

recently  investigated  by  Marchoux  and 
 Sorel,  Bayon,  and  others. 
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The  method  of  infection  is  at  present  unknown,  though  there  are 

various  theories,  more  or  less  ably  defended,  which  will  be  men- 
tioned later.  Marchoux  and  Bourret  consider  that  they  have 

successfully  inoculated  a  chimpanzee,  and  NicoUe  and  Blaizot  have 

produced  lesions  resembling  leprosy  in  lower  monkeys.  The  con- 
dition of  the  eye  has  been  much  neglected  until  recent  years,  when 

the  researches  begun  by  Bull  and  Hansen  as  far  back  as  1873  have 
been  extended  by  Grossman  in  igo6,  de  Silva  in  1907,  but  most 
importantly  by  Borthen  in  i8gg. 
Deycke  and  Reschad  inoculated  the  surface  cream  of  sterihzed 

unsldmmed  milk  with  material  obtained  from  the  under  aspect 
of  leprotic  tubercles  by  throwing  back  a  flap  of  skin.  Incubated 

at  30°  C.  a  growth  forms  in  fourteen  days,  which  is  characterized 
by  its  bright  orange  tint.    This  organism  they  called  Streptothrix 

leproides,  and  from  this  they  obtain  a  neutral  fat,  '  nastin,'  which 

is  similar  to  a  fat  found  in  Hansen's  bacillus,  and  this  Deycke 
considered  to  be  the  agent  which  produced  favourable  symptoms 
when  cultures  of  Streptothrix  leproides  were  injected  into  patients. 
Later  he  noticed  that  these  favourable  conditions  were  associated 
with  a  leucocytosis,  and  therefore  used  nastin  mixed  with  cinnamic 
acid,  which  is  excreted  as  hippuric  acid,  the  two  acids  being  connected 
by  benzoic  acid  as  an  intermediate  product.    He  therefore  used 

benzoyl  chloride  to  extract  the  '  nastin,'  and  injected  the  '  benzoyl 
nastin  '  into  patients,  producing  a  reaction.    Deycke  believes  that the  nastin  is  only  a  carrier  of  the  benzoyl  chloride  to  the  bacilli, 
which  it  deprives  of  their  fat,  and  so  allows  the  phagocytes  to  attack 
theni.    Four  solutions  were  prepared  :  Nastin  B  o,  Nastin  B  i, 
Nastm  B  2,  and  K.,  this  last  being  only  benzoyl  chloride,  and  being 
used  to  shorten  and  reduce  the  severity  of  the  reaction  if  required. 
The  others  represent  nastin  in  varying  degrees  of  strength 
Nastm  B  2  containing  an  excess  of  nastin,  while  Nastin  B  i  is  tha^ 
usually  employed.    Unfortunately  no  general  success  has  foUowed this  line  of  treatment. 

Climatology.— At  the  present  time  there  is  but  little  leprosy 
m  many  parts  of  Europe,  but  it  is  still  common  in  Iceland  while 
It  IS  found  m  Spain,  Italy,  the  Balkans,  Turkey,  Crete,  and  Cyprus, it  is  less  frequent  than  formerly  in  Norway,  Sweden,  Greece,  and 
some  of  the  Mediterranean  islands,  rare  in  France  and  Germany 

and  England'*'"''^ Denmark,  Belgium,  Holland,  Austria-Hungary^ 
It  is  very  common  throughout  the  whole  of  Asia.  In  Ceylon 

there  are  numerous  lepers,  many  of  whom  are  treated  in  a  leper asylum  at  Hendela,  near  Colombo,  which  is  beHeved  to  be  one  of the  best  m  the  world. 

New  Wl^  w""  1*^'^  "^'TT  ̂ r''  P""^ipally  in  Queensland  and Wew  South  Wales,  and  also  m  Victoria  ;  while  in  New  Zealand  it  is 

a':;nheSiciris£r- It  IS  spread  sporadically  over  the  United  States,  but  is  rare  in 
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Canada  while  it  is  well  known  in  Mexico  
and  Central  America, 

and  common  in  the  West  Indies.  In  South  America jt  appe^^^^^^^ 

be  common  in  Colombia,  Venezuela,  the  
Guianas,  and  Brazil,  but 

whether  it  is  rare  or  simply-  not  recogniz
ed  in  other  countries  is 

it  appears  to  be  spread  all  through  Afr
ica,  but  is  certamly  rare 

in  We?t  Africa  more  common  in  Centr
al  and  East  Africa,  and 

decidedly  rno^e  common  in  North  and  i
n  South  Africa,  where  there 

Ts  the  ceibrated  Robbin  Island  Leper  Asy
lum.  There  are  peopk 

who  beheve  Egypt  to  be  the  origin
al  home  of  the  disease,  from 

whence  it  spread  to  Asia  and  Europe.  i  ̂^;n„c  whirb 

Miologv  — The  disease  is  caused  b
y  Hansen  s  bacillus  which 

nioTphologically  has  the  greatest
  resemblance  to  the  tubercular 

baciUus,  and  is  stained  by  the  same  method
s^ 

With  regard  to  the  cultivation  o
f  the  bacillus  there  are  tnree 

views  : —  , 

I  That  it  has  never  been  cultivated. 

I'  That  it  can  be  cultivated  as  a  streptothrix  
or  nocardia. 

3.  That  it  can  be  cultivated  as  
a  bacilKis. 

I  Thai  it  has  never  been  cultivate
d. -Thi^  till  recently  was  the 

"^l^'rZTclTllll^^^  as  a  S..e^.o..n..-This  is  the  view 

n  cuWes'  becomes  a' filament
ary  branching  non-acid-resistmg

 

whitish  mass.  ihe^^^^^^^^JJ"  Bavon  to  leprosydike  lesions, 

tion,  are  rather  in  °'Ss  ̂ ^068  iri  leprotic  patients 

!r^aS^:ith^:vrc
ol;a:ab^^^^^^^^

^^^ 

by  Clegg,  Duval,  and  othe.s.    Clegg  ^"^^^^^  ,hrcmo- 
bacillus  in  symbiosis  with  'll-^'^^^^^'ay  does  not  produce 

genie    The  ."oculation  of  this  g«^-  =W-<=;^  {  non-ehromogenic 

b^^illufhe^as^KLr^
n  a";o?;rrphic  organis

m,  sonietunes 
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diphtheroid,  sometimes  strcptothrical,  and  of  varying  degrees  of  acid- 
fastness.  He  compares  this  type  of  germ  to  those  isolated  by  Ked- 
rowsky  and  Bayon,  and  is  not  inchned  to  give  it  any  importance. 

The  bacilh,  which,  as  will  be  shown  later,  exist  practically  all 
over  the  body  wherever  diseased  tissue  is  found,  leave  it  by  the 
nasal  secretion,  the  tears,  the  salivary  secretion,  the  sputum,  the 
milk,  the  semen,  urethral  and  vaginal  secretions,  and  by  the  faeces, 

and  are  cast  off  with  the  scales  of  skin  or  the  discharge  of  disin- 
tegrating tubercles.  Of  all  these,  the  secretion  of  the  nose  appears 

to  be  of  great  importance,  for,  as  Sticker  and  van  Houten  showed, 
the  bacilli  are  very  commonly  met  with  in  that  situation.  The 

bacilli  are  reported  to  have  been  found  in  Culex  pungens  and 
Clinocoris  lectidarius  by  Goodhue,  of  the  Molokai  Leper  Settlement. 
Finally,  notwithstanding  one  or  two  observations,  the  bacillus  has 
never  been  found  in  earth,  dust,  air,  water,  or  food. 

With  regard  to  inoculations  of  leprotic  tissues  and  nodules  into 

animals,  experiments  have  been  negative  in  rabbits,  guinea-pigs, 
dogs,  cats,  bats,  pigs,  and  birds,  even  though  some  experiments 
were  thought  at  the  time  to  be  successful.  Nicolle  produced  a 
hard  indolent  swelling  with  a  few  lepra  bacilli  by  injection  of  leprous 
tissue  in  a  Macanis  monkey.  Marchoux  and  Bourret  have  made 
inoculation  experiments  in  a  chimpanzee  with  partial  success.  In 
rats  a  peculiar  skin  disease,  somewhat  resembling  leprosy;  occurs 
spontaneously,  as  observed  by  Stephansky,  Dean  and  Rabinowitsch. 
This  has  been  recently  investigated  by  Marchoux  and  Sorel,  who 
have  come  to  the  conclusion  that  it  is  generally  transmitted  by 
contact,  and  not  by  parasitic  agencies.  They  have  not  succeeded 
in  cultivating  the  bacillus,  while  Bayon  has  cultivated  a  strepto- 
thrix  very  similar  to  the  Kedrowsky  strain  isolated  from  human lesions. 

With  regard  to  the  experimental  inoculation  of  human  beings, 
the  only  case  cited  as  successful  is  Arning's  inoculation  of  a  Sand- 

wich Island  criminal  in  the  arm  with  a  leprous  tubercle.  This 
man  developed  a  neuritis  of  the  ukiar  and  median  nerves  four 
weeks  after  the  inoculation,  a  tubercle  five  months  later,  the  full 
signs  of  leprosy  two  and  a  half  years  later,  and  died  a  leper  six years  after  the  inoculation.  It  is,  however,  to  be  noted  that  he 
lived  in  a  leprous  country,  and  that  there  was  leprosy  in  his  family- 
facts  which  decrease  the  importance  of  the  experiment. 

There  can,  however,  be  no  real  doubt  that  the  disease  is  in  some 
way  spread  from  human  being  to  human  being.  In  support  of  this 
there  are  many  well-known  facts— e.g-.,  the  case  reported  by  Benson 
where  an  Irishman,  having  acquired  leprosy  in  the  West  Indies' returned  to  Ireland,  and  died  from  the  effects  of  the  disease  in 
about  eleven  months.  During  this  period  his  brother  not  merely 
lived  with  him,  but  slept  in  the  same  bed,  and.  after  his  death  wore 
ms  clothes  In  about  four  to  five  years  this  brother  showed  all 
hpL^P\  /'P^  of  tubercular  leprosy,  though  he  had  only  once 
Deen  out  of  Ireland,  and  then  only  to  visit  England.  Another 
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similar  case  may  be  quoted  of  a  person  who,  acquiring  le
prosy  m 

Tonkin,  returned  to  Strasburg  and  lived  with  a  n
ephew,  who 

subsequently  developed  the  disease.    Turning  to  
the  evidence  of  ̂ 

history,  there  is  the  spread  of  leprosy  throughout  
Europe  and, 

later  the  rapid  spread  of  the  disease  in  th
e  Sandwich  Islands, 

where  though  existing  probably  for  many  year
s,  it  increased  from 

iS'^Q  when  it  was  hardly  known,  till  in  1881  no  less  
than  800  lepers 

were  isolated,  and  it  is  said  that  no  less  than
  one-tenth  of  the 

population  were  affected.    Another  instance  is  
the  case  ot/^ew 

Caledonia,  in  which  the  disease,  though  now  
common,  is  believed 

to  have  been  introduced  for  the  first  time  in 
 i860,  and  Pme  Island, 

which  is  said  to  have  been  infected  from  
New  Caledonia  ,  or 

Mauritius,  which  was  infected  by  a  single  
leper,  and  from  which, 

later  the  island  of  Rodriguez  was  infected,  al
so  by  a  single  leper. 

As  to  individual  cases  of  infection  by  residence 
 among  lepers^ 

the  most  noted  is  that  of  Father  Damie
n  de  Venster  who  went 

from  Belgium  as  a  missionary  to  the  Molok
ai  Leper  Asylum  of  the 

SaTdwich  Islands  in  1873.  anS  who  was  
first  recognized  to  be  suffer- 

ing from  the  disease  in  1882,  from  which  he  d
ied  m  1889. 

Again  the  prophylactic  success  of  even
  partial  isolation  of  lepeis, 

as  evinced  in  Europe  in  the  thirtee
nth  and  fourteenth  centuries, 

^nd  to-day  in  Norway,  Sweden,  and  Iceland^  Zitisl^l^^l 

view  that  the  disease  passes  from  man
  to  man.  But  it  is  not  wise 

S  hastily  conclude  that  this  transfere
nce  is  direct  for  any  of  the 

.hove  cases  are  easily  exphcable  by
  the  disease  being  conveyed 

bv  food  or  bSn^  The  success  of  partial  isolation  mi
ght 

be  sSiply  to  diminish  the  chance  o
f  infection  by  these  means^ 

Morpmrer  the  fact  that  the  atten
dants  of  the  Hendela  Leper Moreover  tne  iaciL  not- been  Imown  to  contract  the 

Sis  agalSHhe  tl^^^^
^^  contagion.    Further,  thoug

h 

there  is  e^fdence  that  married  p
eople  may  both  suffer  from  the 

dlease  th^re  is  no  proof  that  
sexual  intercourse  is  a  means  o

f 

f  +fn^     Nor  is  there  any  evidence  o
f  heredity  bemg  a  source 

have  their  supporters.  conveyed  by  air,  otherwise  it 

some"^  persons  report  the  P/esence  of  a      J  ^^^^ J^^^^^^^^^  failed 
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more  particularly  salted  fish — a  view  which  Sir  Jonathan  Htitchin- 
son  has  strongly  advocated  ;  but  even  he  admits  that  it  will  not 

explain  all  cases,  particularly  its  presence  in  people  who  have  no 
chance  of  eating  cured  fish. 

After  excluding  all  these,  there  is  still  the  possibility  of  the  in- 
fection being  carried  by  some  blood-sucking  insect .  This  subj  ect  has 

been  most  ably  discussed  by  Nuttall,  who  points  out  that  Linnaeus 
and  Rolander  considered  Chlorops  {Musca)  leprce  to  be  the  active 
agent  ;  while  Corredor  suspected  flies  in  general  ;  Sabrazes,  insects  ; 
Joly,  Sarcoptes  scahiei  and  Pedimli ;  and  Sommer,  mosquitoes. 
Nuttall  himself  says  that  the  possibility  of  such  transmission 
cannot  be  denied.  Goodhue  has  demonstrated  the  bacilli  in  Culex 
pungens  and  in  Clinocoris  lecMarius ;  and  Marchoux  and  Bourret 
have  suggested  that  some  Simuliidae  might  be  the  carriers  of  the 
disease.  Flies,  hce,  bugs,  fleas,  ticks,  etc.,  have  all  been  studied 
recently  without  any  great  success. 

It  might  be  thought  that,  direct  inoculation  having  failed,  the 
mfection  by  means  of  insects  would  be  unhkely.  But  that  is  not 
so,  because  it  is  well  known  that  the  passage  of  bacilli  through 
another  animal  may  markedly  modify  the  virulence  of  the  germ. 
On  the  other  hand,  a  great  many  facts  are  in  favour  of  the  insect 
spread  of  the  disease— e.^.,  the  infection  in  a  family.  The  cases 
cited  above  as  examples  of  contagion  would  be  easily  exphcable 
by  the  action  of  an  insect,  as  would  the  effect  of  isolation  in  pre- 
ventmg  the  disease.  Moreover,  the  predisposing  causes  of  dirt, 
poverty,  etc.,  are  also  exphcable  on  the  same  reasoning,  especially the  curious  disappearance  of  the  disease  in  the  famihes  of  Nor- 

wegian peasants  emigrating  to  America,  where  they  became  much 
cleaner  m  their  habits.  The  difiiculty  of  cultivating  the  germ  on 
ordinary  media  is  very  suggestive  of  its  being  accustomed  to  live 
solely  m  animal  tissues  ;  while  the  abundance  of  the  bacilli  in  the 
S^^J^^^^^  suggestive  of  that  being  the  natural  method  of  leaving 
the  body.  Everything  in  the  history  of  the  disease  appears  to  us  to favour  Its  spread  by  animal  agency. 

Cases  of  infection  by  vaccination  and  variolization  are  on  record.  Natives 
of  Ceylon  generally  state  that  the  disease  begins  after  a  bite  by  a  rat. 

Pathology.— According  to  different  theories,  the  baciUus  enters 
tne  body  via  the  skin,  the  nasal  or  respiratory  mucosa,  the  ali- mentary canal,  or  the  generative  organs. 

The  hst  is  so  comprehensive  that  it  will  be  obvious  that  the  real 
method  of  entry  is  entirely  unknown.    On  arrival  inside  the  body 
the  bacillus  is  supposed  to  come  to  rest  inside  a  lymph-space  some^ 
Where,  and  there  to  grow  and  form  colonies,  from  whence  it  can  be 

Ivmnh'^l^  ^^^y-  P^^"1^^P^  by  the  blood  and  the 

Sreof  th™-.-^  i""-^'*  .be  remembered,  however,  that  the 
the  h..fH       initial  lesions  IS  qmte  unknown.    So  enormously  do 

73 
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The  pathogenesis  of  the  lesions  is  not  very  well  known  and  
there  are  niany 

points  of  dispute  which  so  far  have  not  been  settled,    i  he  e
arly  stages  have 

b^en  most  carefully  studied  by  Unna  in  the  neurolepride  m
  which  there  is  , 

at  firsTa  dictation  of  the  capillary  vessels  of  the  skin.  ^^^^  «     ̂   I'^J^ 

the  typical  bacilli  can  be  found.  The  organisms  now  p
ass  into  the  wal  of 

the  vessel  and  appear  to  irritate  the  connective-tissue 
 cells  of  the  vicinity, 

which  becoming  plasma  cells,  surround  the  peripher
y  of  the  vessel. 

There  is  a  diLute  as  to  whether  any  diapedesis  of  the 
 white  cells  takes 

place  Thus  Tl^n  and  Neissef  support  the  view  of  a 
 diapedesis  to  which 

however  Unna  is  opposed.  According  to  the  former 
 observers  the  cells  of 

thrLproma  contain  not  merely  plasma  cells,  but  al
so  eucocytes  and  lym- 

ptcy?es,Thile  according  to  the^a^tter  they  are  e-^irely  plasma  ̂ ^^^^^ 
derivatives  for  Unna  holds  the  view  that  the  bacillu

s  has  but  little  attraction 

for  X  wSte  cell  The  organisms  pass  from  the  vess
el  wall  into  the  lymph 

capillaries  in  wh  ch  they  grow.  These  early  stages 
 have  not  been  seen  in  the 

tvD  S TenVomrii^^whic^^^^^  bacilli  from  the  first  are  m
et  with  in  the  lym- 

pSS,  i^wMch  thiy  grow  luxuriantly,  c
ausing  the  considerable  dilatation 

which  is  a  marked  feature  of  the  lesion.  difference  of 
Nnw  nrrurs  a  phenomenon  concerning  wluch  the

re  is  mucn  amerencc  oi 

npSkTn  for  either  the  plasma  cells  increase  
in  size,  and,  becoming  mu  ti- 

at^d   engiu  th?  bacilli,  forming  in  ̂ his  ̂-yj^^^^^^' blluii 

rndtatrlni/colours  -rmalbaciUiblue^  and  dead  b^^^^^^^ 

baSlitStd-
M 

L'i.dTMci-''.S?4^a^'iiof4^£^ Bayon  believes  that  the  bunches  ̂ f,  ̂̂aci"!  ̂nse  partmlly^  ^  g.^^ 
the  lymphatics  by  Pl^agocytes  swollen  by  th^^^^^^^^  ^^1, 
they  have  engulfed  and  partially      tl^e  ̂ ^f  "^^^^^  degenerate  and  are 
becoming  distended  with  bacilli       Wuc\e' g  ̂ ^^^ 

eliminated,  while  the  remnants  of  the  cells^ogetner 
'  the  globi,'  and  when  these  remnants  'iisaPP^f,^.*^^,  °^be  a  product  of  the 

I»£rcl1id^r4r^:.3l£^ep^r?s large  mononuclear  leucocytes.  ™4-v,»ii,im  nor  the  layer  of  the  cutis 

dir!?«y^bK"rt\^
  -  — 

every  reject,  ex^cept  that  there  ^  S^^^  under 
epithelium  there  is  a  layer  of  '^o^^^,^*;,^!^!'''''^^^  plasma  cells,  and  con- 
which  lies  the  typical  lesion  composed  of  lepra  c^^^^^^^  connective 
nective-tissue  cells,  separated      a  very  slight  amoun  ^filtration  of 

tissue,  and  containing  vessels  whose  walls  are  tta^^^        y  ̂ .^^^  ̂ ^^^ 
theadventitia,  media,  and  mtim^  ̂   smces  are  dilated  and  filled  mth 

may  be  obliterated  while        lymphatic  spaces ^^^^  ^^^.^^ 

bacilli  surrounded  by  mucus,  ^^^i^'"'''- 
connective  tissue  may  be  more  or  les^,^°™„„tions  which  will  be  described 

The  attacks  of  fever  and  the    W^^ou^^^P^^  of  the  bacilli 

SToTtr^^^^^^^^^^^^^  
ritCbSTnd  white  

cells,  which,  how- 
ever,  are  soon  recovered  from. 
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Lesions  may  remain  stationary  for  years,  and  retrogression  may  take  place 
as  the  result  of  treatment,  or  spontaneously,  in  which  case  the  dead  bacilli 
are  absorbed,  and  sac-like  spaces  left,  which  rarely  become  sclerosed  by 
connective  tissue.  If  on  a  surface,  the  leproma  may  soften,  break  down,  and 
ulcerate,  thus  disseminating  the  bacilli  in  the  discharge. 

The  bacilli  may  also  enter  into  the  nerves  and  cause  a  hyperplasia  of  the 
connective-tissue  cells  of  the  coats  and  the  formation  of  typical  leproma 
cells  at  first  around  the  vasa  nervorum,  and  later  in  the  perineurium  and endoneurium. 

These  cells  press  on  the  nerve  fibres,  causing  a  degeneration  of  the  neuri- 
lemma, and  later  a  disintegration  of  the  arteries  and  a  destruction  of  the 

nerve  fibres,  which  finally  results  in  the  neive  being  largely  converted  into 
connective  tissue.  In  places  where  the  nerve  is  apt  to  suffer  from  compres- 

sion or  other  slight  injuries,  it  becomes  so  tliickened  as  to  be  easily  palpable — 
a  fact  which  Lie  explains  by  saying  that  the  bacilli  which  he  found  in  the 
cutaneous  nerves  pass  up  the  nerves  and  become  located  at  spots  liable  to 
injury. 

It  is  usually  bel  ieved  that  the  nerves  only  are  affected ,  and  that  the  paralyses , 
etc.,  are  the  results  of  disease  of  the  peripheral  nerves,  but  it  has  been  shown 
that  the  bacilli  attack  the  anterior  cornua  of  the  spinal  cord,  and  therefore 
this  may  play  a  part  in  the  production  of  the  symptoms. 

The  bacilli  may  be  carried  by  the  blood  stream  all  over  the  body,  but  show 
a  selective  af&nity  for  certain  organs,  in  which  they  develop  the  typical leprotic  lesions.  A  certain  number  of  leprotic  subjects  react  to  tuberculin injections,  and  give  a  positive  Wassermann  reaction. 

Morbid  Anatomy— The  skin  lesions  which  may  be  found  are  the 
tubercles,  which  may  or  may  not  be  ulcerated,  and  the  pigmented 
and  apigmented  areas.  On  cutting  into  the  leproma,  it  is  seen  to  be 
situated  usually  in  the  cutis,  and  covered  by  the  epidermis  ;  but  it 
may  lie  in  the  subcutaneous  tissue,  in  which  case  it  does  not  form 
a  tubercle.  It  is  yellowish-white  in  colour,  firm  in  consistency 
and  if  squeezed,  usually  a  little  clear  fluid  can  be  obtained.  It 
will  be  noted  that  the  sweat  and  sebaceous  glands  and  the  hair- 
foUicles  are  compressed  and  as  a  rule  atrophied,  while  vesicles 
and  pustules  may  occur  on  the  surface,  which  may  be  ulcerated 
and  covered  with  crusts.  The  macules  consist  of  round-celled 
infiltration,  with  but  few  large  ceUs,  which  are  generally  free  from 
^acilh  In  the  spots  which  during  life  were  ancEsthetic,  which  are 
denved  from  the  macules,  the  corium  is  largely  converted  into 
tbrous  connective  tissue,  which  has  caused  glands  and  hairs  to atrophy  and  disappear. 

The  typical  lepromatous  infiltration  may  occur,  not  merely  in 
the  skm,  but  m  the  mucosae  of  the  tongue,  pharynx,  larynx  epi- 

glottis, and  m  the  submucos^  of  the  intestine,  y  ' 
^  The  hver  which  is  usually  enlarged,  shows  a  leprous  infiltration 01  the  portal  systems,  while  the  spleen,  which  may  be  also  enlarged 
Shows  the  same  along  the  course  of  its  vessels,  particularly  while 

aroLTthVbronc?!?'       "           
infiltration  may  be  seen  a't  times 

intIIS,-?^f 'f'  ̂ ""^  "^^^         infiltrations  and  fibrosis  of  the 
interstitial  tissue,  which  destroys  the  secretory  elements  and causes  the  sterility  which  is  usually  so  marked  among Tpers  The lympha  ic  glands  are  often  enlarged,  infiltrated,  and  fulf  of  bacilH especially  the  femoral.    Nephrife  and  leprous  infilt  a  on  o? 
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kidneys  may  be  seen.    The  nerves  most  c
ommon  y  affected  are  the 

palmar  branch  of  the  ulnar,  the  ulnar, 
 the  median,  the  peroneal 

Posterior  tibial  and  the  great  auricular.   
 When  exposed,  the  nerve 

Fs  seerto  sh^^^^^    fusiform,  reddish-grey  swelling
,,  which,  when 

examined,  is  found  to  consist  of  lepromatou
s  tissue  lymg  among  the 

"^'S'the  spinal  cord  there  may  be  posterior  ̂ cl^^^^jf/^^^ 
thoueh  it  is  doubtful  whether  these  are  

really  due  to  the  disease 

or  to  some  complication.    The  cells  
of  the  posterior  cornu  have 

been  said  to  be  Atrophied,  as  well  
as  those  of  the  anterior  cornu, 

in  which  Lie  has  found  baciUi.  periarteritis  are 

Tn  the  circulatory  organs  periar
teritis  and  endarteritis  are 

met\^th  wMe  osfJomyditis.  necro
sis,  caries,  and  f  sorption  of 

ihe  bones  may  be  seen,  and  will  be 
 mentioned  agam  later.  Tiophic 

changes  in  the  joints  and  perfora
ting  ulcers  are  met  with  m  the 

"To'r'aTong  Se'^resence  of  lepromata  in  the  lung  
was  dis- 

W  rerentlv  it  has  been  proved  tha
t  the  lungs  can  become 

bloodvessels  and  capillaries     I
n  these  ̂ ^^as  tnere 

and  must  necessarily  '  rt;'"^^^^^   ■  hence  the  state- 

f*%ltv  The  dlrent'Sve
r^^^^^^^  last  for  a  few 

rtn^s  Vf  Sany  Y^- J^^tl't^ginl  nasal 

Islftr^^t^afr
siorar^^^^^^^

^  any,  have 
escaped  notice.  .  ^-ases,  attacks  of 

Before  the  eruption  ̂ VV^^'^^^^'^,^'"'''^^^  with  a  marked 

fever  of  an  intermittent  ̂ -^^^^'^'J^'^^^  and  pains  in 
feehng  of  general  lUness,  ̂ ^^""^'^T^  of  cold,  formication 

different  parts  of  the  body  peculiar  ̂ en^^J^^^^^  ̂ ^normal  local  or 

or  numbness  in  various  places  and  abov^^^^^^^^  ̂ .^^^^^ 

general  perspirations.   J^ese  attacks  of  le^^^  
.^^^ 

k^^^  
M'dSS^^n  

of  the  bacini  through 
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the  body,  and  may  represent  a  septicaemic  process  due  to  the 
Bacillus  leprce. 

After  the  general  dissemination  through  the  body,  the  bacilli 
appear  to  settle  mainly  in  the  skin  or  in  the  nerves,  though,  of 
course,  there  are  many  cases  in  which  thqy  settle  in  both.  It  is 
therefore  convenient  to  distinguish  the  two  varieties  of  the  disease, 

first  differentiated  by  Danielssen  and  Boeck — viz.,  '  lepra  tuber- 
culosa,' or  '  nodular  leprosy,'  and  '  lepra  maculo-anaesthetica,'  or 

'  smooth  leprosy  ' — remembering  that  the  division  is  artificial,  and that  numerous  cases  exist  which  show  both  forms. 

TUBERCULAR  LEPROSY. 

After  repeated  attacks  of  fever  the  patient  has  a  more  severe  one, 
during  which  an  erythematous  diffuse  or  macular  eruption  appears 
on  the  face  and  hmbs.  The  fever  subsides,  and  the  maculae  may  dis- 

appear or  thicken  and  become  tubercles,  which  are  dermal  lesions 
projecting  from  the  skin  or  mucosae,  in  addition  to  which  there  are 
subdermal  infiltrations,  which  can  be  more  easily  felt  than  seen. 
If  they  disappear,  it  is  only  for  the  time,  as  new  maculae  will  appear 
with  a  new  attack,  and  sooner  or  later  the  thickening  will  take 
place,  and  the  nodules  or  tubercles,  typical  of  the  disease,  will 
appear.  Each  outbreak  of  nodules  is  in  some  cases  preceded  by 
an  attack  of  fever,  with  or  without  an  erysipelatous-like  eruption 
m  the  area  to  be  affected,  associated  with  enlargement  of  the 
lymphatic  glands.  In  our  experience,  however,  the  fever  may  be absent  in  many  cases. 
The  nodules  may  form  all  over  the  skin,  but  are  most  common 

on  the  face  and  limbs.  In  the  former  situation  they  appear  on  the 
forehead  cheeks,  alas  of  the  nose,  lobules  of  the  ears,  lips,  and  chin, 
and  as  they  mcrease  in  size,  totally  alter  the  appearance  of  the 
patient,  defacing  the  natural  facial  lines,  and  forming  new  furrows 
between  adjacent  nodules  ;  while  at  the  same  time,  in  many  cases 
tne  hair  of  the  beard,  moustache,  and  eyebrows  drops  out.  These 
changes  result  in  the  countenance  becoming  hke  that  of  a  satyr  or 
when  the  furrows  are  more  marked,  like  that  of  a  lion  ;  hence  the 

thTdiselse^"''''^  '        '  "^^^^^        ancients  apphed  to 
Eye  lesions  are  more  commonly  met  with  in  this  form  of  the 

disease,  for  Gorthen,  as  the  result  of  his  investigations,  concludes 
tnat  only  8-08  per  cent,  of  women  and  1-67  per  cent,  of  men  suffer- ing trom  tubercular  leprosy  escape  without  some  form  of  disease  of tne  eyes  or  their  adnexa.  Women  are,  however,  less  affected  than 
men,  but  age  shows  no  influence  on  the  production  of  eye  affections 
in  tubercular  leprosy  the  eye  is  attacked  by  genuine  leprotic  lesions" and  secondary  infections  are  rare  

lesions, 

att.^L!!'^'^'!"^'^  'i^i°"'  ̂ ^'^^^^y  b^^n  mentioned;  is  early 
attacked,  and  complete  madarosis  is  not  uncommon,  and,  later 
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paralysis  of  the  frontalis  muscle  sets  in.    Ihc  eye
lids  are  often 

attacked  by  diffuse  or  nodular  lepromata,  which  may
  be  merely 

•extensions  from  the  disease  already  in  the  supraciliar
y  region 

or  may  be  quite  distinct  lesions.    As  a  resu
lt  of  ulceration  of 

these  nodules,  the  eyelids  may  be  destroyed. 

Fig  477._Leprosy,  showing  t
he  Erysipelatous-like  Eruptio

n 

ON  THE  Arms  and  Face. 

The  roniunctiva  may  be  infiltrated
,  leading  to  hyperemia,  or, 

i.ore  rarZantmia,  a^d  produ
cmg  lagophthalmos.- ectropion,  

and. 

^^?ripSIt?;r;^
  along  the  external 

'  keratitis  punctata  leprosa  '  of  
authors. 
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The  disease  may  also  spread  to  the  uveal  region,  in  the  form  of 
an  infiltration,  which  causes  an  anterior  or  posterior  iritis  ;  or,  more 
rarely,  nodules  may  form  in  the  ciliary  body  or  near  the  canal  of 

Fontana,  giving  rise  to  an  irido-cyclitis  or  irido-choroiditis. 
Lie  has  studied  the  pathology  of  these  lesions,  and  has  shown 

that  it  is  rare  for  the  optic  nerve,  the  retina,  the  lens,  and  the 
vitreous  humour  to  be  affected. 

The  mucosas  of  the  nose  may  be  attacked,  with,  first,  blocking  of 
the  passage,  and  then,  when  the  leproma  extends  down  to  the 

Fig.  478.— Typical  Tubercular  Leprosy,  showing  the  Leonine  Expres- sion, THE  Thickened  Superciliary  Ridges,  and  the  Madarosis. 

cartilage  and  ulcerates,  falling-in  or  destruction  of  the  nose  with 
much  disfiguration  of  the  countenance,  resulting  from  the  cica- 

trization which  follows  the  ulceration.  The  tongue  may  also  be attected  and  show  numerous  tubercles,  separated  by  furrows  or 
It  niay  be  simply  infiltrated.  The  walls  of  the  mouth  and  pharnyx may  become  lepromatous,  which  causes  mastication  and  deglutition 

'.T^"'"^  "^^^^        ̂ ^^^^  condition  in  the^  larynx makes  the  voice  raucous,  and  may  impede  respiration,  especiallv 
if  there  is  ulceration  and  cicatrization.  

^^pcciauy 
The  skin  of  the  hands,  arms,  and  legs  also  shows  numerous  raised 
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tubercles,  which  may  ulcerate.  The  submaxillary,  cervical,  and 
femoral  glands  may  be  enlarged,  and  may  suppurate.  The  testes 
often  become  fibrous,  and  menstruation  becomes  irregular  and  stops. 

Blood. — In  the  early  stages  the  blood  shows  no  changes,  but  later  - 
it  shows  a  diminution  in  the  erythrocytes  and  a  lowering  in  the 

colour-index.    The  red  cells  may  show  abnormalities  in  the  form  of 
poikilocytes,  polychromatophilia,  and  basophilia.    The  number  of 

Fig.  479.^ — Diffuse  Infiltration  of  Both  Corneas  and  Deformities IN  THE  Fingers  of  the  Right  Hand. 

leucocytes  is  generally  normal,  or,  according  to  Bourret,  diminished  ; 

while  this  observer  records  an  eosinophilia  in  all  stages  of  the 

disease,  which  he  says  may  at  times  be  quite  considerable.  There 

may  be  leucocytosis  during  the  febrile  attack.  Neutrophile  myelo- 

cytes may  also  be  observed.  According  to  our  researches  the  Icuco- 

cytic  formula  is  extremely  variable,  and  is  of  no  help  in  the  diagnosis 

of  the  malady.  Some  authors  state  that  they  have  found  the 

specific  bacillus  in  leucocytes,  or,  more  rarely,  free  in  the  peripheral 
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blood.  Wassermann's  reaction  is,  in  our  experience,  often  present even  in  cases  where  there  is  no  history  of  syphihs  or  yaws. 
Urine. — There  are  not  many  observations  upon  the  urine.  The 

most  marked  feature  is  a  great  increase  in  the  ethereal  sulphates. 
Brinton,  of  Rio  de  Janeiro,  has  isolated  two  ptomaines  from  the 
urine,  one  allied  to  choline  and  the  other  to  muscarine. 

Fig.  480. — Leproma  of  the  Tongue. 

The  nerves  may  become  attacked,  and  the  signs  and  symntoms 

The  ulcerations  generally  become  marked  towards  the  end  of 

eft  tTth^n^^  P^°duce  deformities 
It  left  to  themselves,  they  suppurate  and  produce  amyloidosis,  or! 
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becoming  phagedeenic,  cause  gangrene 
 of  the  fingers  or  toes,  and 

'TomSr^  in  the  form  of  phthisis  and  amyloidosis,  appear 

causing  fever,  cough,  and  expectoration,  
diarrhoea,  and  enlargement 

^'uXtunatrin  the  midst  of  disease  of  almost  ever
y  organ 

of  the  body  tfc  niind  is  quite  clear; 
 but  the  patients  are  most 

r/ritable  a7d  it  is  not  surp^rismg  that,  under  ̂ h-e  -c^^^^^^^^^^^^^^^ 

the  patients  of  a  leper  asylum  require
  considerable  tact  in  manage 

ment,  and  are  often  peevish  and  
discontented,  and  that  small 

rebelhons  occur. 

MACULO-ANJESTHETIC  LEPROSY.
 

In  this  form  of  leprosy  the  infilt
ration  takes  place  principally 

into  the  nervTs  with  the  result  t
hat  first  the  fibres  are  irritated, 

and  later  they  become  destroyed
.  The  first  stage  is  therefore  on

e 

o?iritation  of  the  nerves,  with  
such  symptoms  as  shootmg-pams 

hv  ,ome  as  due  to  a  lepromatbus
  infiltration  of  the  skin,  and  by 

mmmmm 

tS^s  ofvtides!  o"  »^vLd'
:lfii  dtw"hitish  scalel  may

  coalesce 

rs^:fd-&Td^^^5i^
Sars"and  Z  disease  

beco.es 

'•tfanwhile  the  infiltration  in
to  the  nervyrunks  1- proceeded 

to  such  an  extent  tl»t  a  swellmg  can  be       ̂   le.  iS  the 

-as,  for  example,  m  the  ulnar  Mi  nd  the  m'ern
al^   ,  ? 

great  auricular  over  the  i^'^S        places  if 
the  head  of  the  fibula,  and  in  "/"^       fibres  the  hyper- 

affected.    With  the  'l-\™fr,,°^etic  staPtl^^^^^^^^^^ a;sthetic  stage  ceases  and  '^^^'f^'f '^^^^  hand,  forearm,  and 

This  is  to  be  noticed  ^JtTrst^^^  all,  and  afterwards  ni 

^l^er  plaTes''^  i^ZP^^
^'^  arrangement,  rest

ricted  to  the 
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distribution  of  a  nerve,  or  in  patches.  At  the  same  time  the  muscles 
may  be  found  to  be  paralyzed,  notably  the  interossei  of  the  hands, 
but  also  those  of  the  foot,  if  carefully  looked  for.  The  lower  efferent 
neurones  being  affected,  the  symptoms  resemble  those  of  muscular 
atrophy  of  the  Aran-Duchenne  type,  with  the  production  of  the 
mam-en-griffe  and  the  extension  of  the  paralysis  to  the  muscles  of 
the  forearm,  and  even  at  times,  according  to  Jeanselme,  to  the 
deltoid.  As  a  result  of  the  paralysis  of  the  muscles  of  the  fore- 

arm the  occurrence  of  dropped  wrist  is  not  uncommon. 
In  the  lower  Umb  the  plantar  muscles  of  the  toes  may  be  affected, 

while  the  spread  of  the  paralysis  to  the  peronei  and  extensors  may 

•Fig.  481.— Maculo-An.bsthetic  Leprosy:  Circinate  Type. 

SaiLr".t^d  1°°^  ̂̂ u^'      ̂ "^"'"^1  t^i^t-    The  reflexes  are 

whef  thJ  tf.  ̂   '  ""l  "^^T  P^'^^y^^^  ̂ ^t^  t^^^y  diminish,  and 

SlineS  dSly"^^'^'  degeneration  may  be 

finlf^f  ^^'"^  appeal"      the  form  of  whitlows  in  the 

aStfon  oTtT""^'      the  phalanges,  ,or,  instead  of  this,  a  simp  ̂  
nSl  m.v  .  if-    t^''''^  P^'^^^"^      metacarpal,  so  that  the 

wr  St  oT  everff  h^  tPP""^'  F""^  ̂^'""^  '^'^  metacarpal,  t  e 
iJ-.fn^f         '  ^^'^'^  ̂ ^^d'  fi'ofti  the  elbow.    Similar  troohic 

areas  mav  akn  r..,'!.  -  ̂ ^'"^  ̂ ^^^^"^^  ̂ o  anaesthetic 
may  also  result  m  ulcers,  which  may  be  of  the  perforating 
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type.  Fissures  may  form  in  the  digits,  hands,  or  feet,  and,  more 
rarely,  dry  gangrene  may  cause  loss  of_ the  fingers  or  toes,  or  greater 
portions  ,of  the  limbs,  and,  still  more  rarely,  the  bones  of  the 
fingers  will  soften  and  become  osteomalacic.  Trophic  lesions  of 

the  elbow  or  knee,  Hke  Charcot's  joints,  have  been  recorded. 

Fig.  482. — MACULo-ANii;sTHETic  Leprosy. 

Jeansehne,  Bourrett,  and  one  of  us  have  studied  the  cerebro- 

spinal fluid,  and  have  found  in  a  few  cases  a  lymphocytosis,  but 
more  usually  no  cells  or  bacilh. 

The  eye  is  far  less  commonly  affected  than  in  the  tubercular  variety, 

Borthen's  figures  showing  that  in  anaesthetic  leprosy  no  less  than 

36-83  per  cent,  of  the  female  cases  and  26-80  per  cent,  of  the  male 

cases  escape  without  eye  complications.    True  leprotic  lesions  are 
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much  rarer  the  eye  being  damaged  by  secondary  infections  brought 
about  by  the  absence  of  the  lachrymal  secretion  and  the  lagoph- 
thalmos.  fhe  forehead  and  supraciliary  regions  are  often  red- 

dened and  oedematous,  but  complete  madarosis  is  rare;  while 
paiaiysis  of  the  frontahs,  corrugator  supercilii,  and  orbicularis 
palpebrarum  cause  lagophthalmos  and  ectropion  ;  and  as  there  is 

Fig.  483-— Leprosy:  Ulcer  of  the  Foot. 

a  diminution  in  the  secretion  of  tears,  xerophthalmia  with  oosterior 01  total  symblepharon,  while  desiccation  and  destruction  of  fl  . cornea  may  result.  
<^t;biruction  of  tlie 

■eprosy,  thus^.oing  one  ofThe'Vpe/^fn^rxeitpfo^L!^ Mixed  Leprosy. 

This  term  has  been  used  to  comr)n<;p  thr^c^  „         r  , 

leprosy  which  develop  nerve  sZKoms     '  tubercular 
anesthetic  leprosy  whi?h  developToll^'as  well '■ases  m  which  both  nerve  and  skin  lesinS  f  ^^"^^1 
Paraleprosis.-ZambacrVon  Duhrinr^''-^T^  ^^"d. 

have  drawn  attention  to  Various  nhpn^'  t'^"'^^'  "^hers 

ated  „,fection  in  regions  irXhWosTh"a\T^^ 
'  onditions  are  mostly  nerve  or  tronhwL  ^hese 

the  ulnar  nerve,  the  c'^rvTng  of  the  Sngers  tS^^       i^cl^.rnn^  of atrophy  of  the  muscles  of  the  hand  or  fac;  wh  P^'^'^"^'^^  ̂ ^^^ 

;-soflepro^.  ̂ arSe^^:^^,---S^« 
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Complications— The  important  compUcations  of  leprosy  ar
e 

nephritis,  phthisis,  chronic  enteritis,  and  dysentery.  
Amyloidosis 

occurs  in  the  internal  organs  if  there  is  much  discharg
e  from 

ulcerated  surfaces.  An  interesting  case  of  mixed
  infection- 

leprosy  and  syphiUs— has  been  described  by  Frugoni. 

Diagnosis.— The  diagnosis  of  cases  of  the  nodular  type  is
  generallj' 

easy  and  may  be  readily  confirmed  bacteriologically  
by  excision  of 

a  nodule  and  microscopical  examination  of  a  portion 
 for  Hansen  s 

bacillus    The  diagnosis  of  the  maculo-anaesthetic 
 cases  presents 

CTeater  difficulties,  especially  as  in  most  cases 
 the  bacteriological 

examination  of  excised  portions  of  the  patches  wil
l  give  a  negative 

result  though  occasionally  the  examination  of
  the  blood  taken  from 

the  patches  or  the  surrounding  zone  may  sh
ow  a  few  mononuclear 

leucocytes  containing  bacilH.    In  these  case
s  the  diagnosis  must 

be  based  on  the  presence  of  anaesthesia  m  
the  erythematous,  non- 

pigmented  or  hyperpigmented  patches.  
  Another  valuable  sign 

will  be,  in  many  cases,  the  palpable  enla
rgement  of  the  ulnai 

peroneal,  and  other  nerves.    The  search  
for  the  lepra  bacillus  in 

the  nasal  mucus  is  sometimes  useful  to  clea
r  the  diagnosis.  This 

method  of  diagnosis  may  be  facihtated  by  a
dmimstenng  a  full  dose 

fcio  grains)  of  iodide  of  potash,  which  ofte
n  produces  nasal  catarrh. 

Sometimes  this  drug  produces  a  general  rea
ction  accrpanied  by 

fever   and  the  appearance  of  fresh  nodul
es.    Leboeuf  acting  on 

Schoux's  suggestion,  has  found  Hansen'
s  bacillus  m  the  enlarged 

Superficial  lymphatic  glands,  and  re
commends  the  examination  of 

the  gland  juice  as  a  method  of  diagnosis
.    It  is  to  be  no  ed  how- 

ever that  this  examination  will  give  a  positi
ve  result  much  more 

frequency  in  nodular  cases  than  in  the
  macular  type  of  the  disease. 

Some  authors  recommend  the  blistering  of  the  skin  and  exami^^^^^^^ 

view  of  discovering  dry  areas  in  the  sweatm
g  skm. 

Differential  Diagnosis.-In  countrie
s  where  leprosy  endemic 

other  diseases  are  hable  to  be  mistaken  for  i  .  ^^^^^J^^^ 

most  freauentlv  mistaken,  as  has  be
en  pointed  out  by  Foweii  ana 

Xrs  is^rambcesia,  which  may  be
  recognized  by  the  presence  o 

t^TrlponZa  pertm^  and  th
e  frambcesiform  appearance  of  

the 

"°Pro?nosis -The  prognosis  is  not  good.   
 The  probability  of  a 

^11  the  skin  eruptions  have  disappe
ared,  and  the  pauent 

and  spinal  cord. 
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Leboeuf  from  his  recent  investigations  in  New  Caledonia  has  come  to  the 
conclusion  that  in  a  certain  number  of  cases  showing  slight  symptoms,  an 
actual  cure  takes  place. 

Treatment. — 'So  far  no  specific  treatment  lias  been  found,  tliougli 

Carrasquilla  attempted  to  prepai'e  a  serum  by  the  injection  of  the 
blood  of  lepers  into  equines,  and  Abrahams  and  Hermann  by 
inoculating  the  juice  from  lepromata  into  an  animal.  These  sera 
have  been  found  useless.  Rost  prepared  a  substance,  which  he 

called  'leprolin,'  on  the  lines  of  tuberculin,  but,  unfortunately, 
the  bacillus  he  was  using  was  not  the  leprosy  organism.  Clegg's 
vaccine  and  Bayon's  extract  of  Kedrowski's  strain  are  still  in  the 
experimental  stage.  Tuberculin  has  been  tried  without  success, 
and,  in  fact,  very  serious  symptoms  may  follow  its  injection. 

As  regards  symptomatic  treatment,  there  is  no  doubt  as  to  the 

great  value  of  Chaulmoogra  oil,  which  should  be  obtained  by  cold 
expression  from  the  seeds  of  some  species  of  Gynocardia,  but  may 
be  adulterated  with  other  oils,  especially  that  of  Hydrocarpus 
wightiana,  or  may  be  altered  by  being  expressed  when  heated. 
It  should  be  rubbed  into  the  diseased  patches,  and  also  given 
internally  in  doses  of  5  to  10  minims,  working  up  gradually  to  30  to 
60  minims,  in  capsules,  or  in  a  pill  with  tragacanth  and  soap,  or  in  an 
eniulsion,  or  as  Engel-antileprol  capsules.  To  remove  the  after-taste 
a  hme  can  be  sucked.    This  treatment  must  be  persisted  in  for  a  very 
long  time,  and  should  be  combined  with  hot  baths,  and,  in  nerve 
cases,  with  doses  of  strychnine,      grain  three  times  a  day,  which 
may  gradually  be  increased.    After  a  length  of  time  it  is  as  well  to 
make  a  shght  break  in  the  treatment,  to  prevent  toleration,  and 
therefore  Unna's  ointment  of  ichthyol,  5  per  cent.  ;  salicylic  acid, 2  per  cent.  ;  and  pyrogallol,  5  per  cent.,  or  some  other  ointment! 
may  be  temporarily  substituted.  But  the  Chaulmoogra  oil  must  not 
be  long  discontinued,  and  must  be  persisted  in  for  two  years  or longer  if  any  good  is  to  be  obtained. 

Neumann  has  advised  the  combination  of  salve  and  theonin  with  Chaul- 
moogra, given  either  by  the  mouth  or  hypodermically,  but  the  advan- 

tages are  doubtful,  and  Hollmann  has  recommended  the  use  of  eucalyptus 
oil  in  conjunction  with  opia  leaves  [Jambos  malaccenois)  or  with  Chaulmoogra 

Other  remedies  are  legion— e.g-.,  X  rays  have  been  well  spoken 
of,  but  must  be  pushed  to  the  extent  of  ahnost  burning  the  patient 
A  lo-inch  spark-coil  with  a  bifocal  tube,  situate  7  to  10  inches 
T^"^-^^^  Hypodei-mic  injections  of  per- 
chlonde  of  mercury,  as  advocated  by  Crocker  (o-oi  gramme  every 
other  day),  have  been  found  satisfactory  at  times— a  treatment 
Which  we  recommend  in  cases  at  the  very  beginning  of  the  disease 

wiSf  f^^"^^"""*^.  (Beauperthuy  treatment)  have  been  applied  to  the  lepromata 
wth  the  idea  of  local  caustic  action.    Thyroid  gland,  salol,  salicylates,  arsenic, 

haTall  ttred?nd"ir^?ani£^^     "^P"'^"
^"^^  ''^^''^ 
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Hypodermic  injections  of  '  nastin  '  have  been  tried.    Tliis  
is 

a  fatty  principle  extracted  by  Deycke  from  cultm-es  
of  astrep- 

totlirix  {Streptothrix  leproides),  whicli  he  found  in  th
e  nodules 

of  leprotic  patients.    The  nastin  is  combined  with  benzoyl  
chloride, 

and  made  into  ampoules  with  sterilized  olive  oil  by  Kolle  an
d 

Company,  of  Biebrich,  on  the  Rhine.    Each  ampoule  cont
ams  from 

0-0005  to'o  ooo2  gramme  of  nastin,  which  is  to  be  injected  once  a 
week  and  in  the  small  doses  produces  no  local  reaction,  but  

m  the 

larger  doses  causes  considerable  local  inflammation.    Dey
cke  s 

views  as  to  the  method  of  action  are  that  the  nastin  at
taches  itself 

to  the  lepra  baciUus,  and  then  the  benzoyl  acts  
on  the  bacillus, 

damaging  it  by  removal  of  its  fat,  when  the  nor
mal  fluids  of  the 

body  complete  its  destruction. 

Wise  and  Minett  and  others  have  reported  unfavour
ably  on  this 

treatment  but  recommend  benzoyl  chloride  m  pet
roleum  oil  as  a 

valuable  nasal  spray  or  paint,  as  it  renders  the  d
ischarge  from  the 

nose  free  from  baciUi.  ,    -vt-  i   n    i       4-  ;  a 

CasteUani  and  WooUey,  and  more  recently  Nichol
ls,  have  tued 

a  vaccine  prepared  by  triturating  nodules  
rich  m  bacilh  m  salt 

solution  or  broth,  then  filtering  through  gauze,  an
d  finally  heatmg 

to  6o°  C.  for  an  hour. 

Pa sini  has  tried  Finsen  light,  and  Beurmann  radium, 
 with  good  results  and 

DrrauTM^reno  and  Padilll  have  obtained  considera
ble  improvement,  and  it  is 

SldcurS  by  treatment  with  decoctions  of  20  to  60 
 grammes  or  2  to  5  grammes 

Surgical  treatment  on  the  ordinary  l
ines  is  required  for  ulcers, 

wmSows  etc  Eye  lesions  should  be 
 treated  as  though  the  disease 

was  Z  lepious,  and  should  not  b
e  neglected.  Grossmann  thmks 

That  Te^ous  infiltration  might  be 
 arrested  by  the  production  of 

Hra+ricial  tissue  by  a  corneal  or  per
icorneal  mcision. 

wSh  reS  measures,  lepers  should  be  provi
ded  with 

^^h^-tjri^'^  WIS  t^a^: 

'%^ro»hXto-Beyoi,d  isolation  and  
antiseptic  precautions  after 

&fe?k?r^f^
^eSsr^^ 

completely  and  efficiently. 
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CHAPTER  XLIV 

FRAMBOESIA  TROPICA  (YAWS) 

Synonyms  —  Definition — Histor  y  —  Geographical  distribution  —  etiology— 

H  istopathology  —  Symptomatology  —  Diagnosis— Prognosis— 
Treatment 

— Prophylaxis — References. 

Synonyms  —In  the  British  Colonies  the  disease  is  usuall
y  called 

'  yaws  '  •  in  the  French  colonies  '  plan.'  In  Venezuela  and  other 

South  American  countries  the  name '  bubas  '  is  much  used.  German 

and  Italian  authors  generally  use  the  term  '  Framboesi
a,'  which  was 

first  used  by  Sauvage  in  1750  on  account  of  the
  raspberry-hke 

appearance  of  the  eruptive  elements.  Charlouis  in  1
882  suggested 

the  term  '  Polypapilloma  tropicum  '  ;  Noc,  Stevenel,  
and  iman 

introduced  the  term  '  Castellani's  spirochjetosis.'^  
Other  local 

names  are  '  gattoo  '  (West  Coast  of  Africa)  dubi  (Gold  Coast 
 , 

'  framosi '  (Calabar),  '  ab  oukine  '  (Gaboon),  tetia  (Congo  Coast), 

'  momba  '  (Angola),  '  parangi '  (Ceylon),  '  buena  (Bnrma),_  puru  _ 

(Borneo,  Federated  Malay  States),  patek  (Dutch  Indies)
,  ̂   tonga 

New  Caledonia  and  Loyalty  Islands),  '  coco  (Fiji),  to
na  (Tonga 

Island),  '  lupani  tono  '  (Samoa),  '  galis  pateros    (some  part
s  of  the 

Philippine  Islands).  .  ^       ̂     .  ■■■ 

DeSnition  —A  tropical  specific  infectious  and
  contagious  disease 

caused  by  a  Treponema,  and  characteri
zed  by  a  framboesiform 

granulomatous  eruption. 

History.— It  has  been  suggested  by  Hume,  A
dams  and  others,  that 

framboesia  was  the  disease  which  afflicted  the
  Israehtes  durmg  their 

emigration  from  Egypt,  and  that  there
fore  the  term  saraat 

in  the  thirteenth  chapter  of  Leviticus  does 
 not  mean  leprosy,  as 

usually  translated.  Ah  Abbas  and  Avic
enna,  who  wrote  at  the 

end  of  the  tenth  century,  mention  a  d
isease  called  safat,  or 

'  sahaf  ati '  with  symptoms  not  unhke  those  of  framboesia  , 
 but  most 

authors  are  of  the  opinion  that  the  disease  ref
erred  to  by  the  ̂ vo 

Irabian  physicians  was  syphihs.  The  st
udy  of  the  disease  firs^ 

began  to  engage  the  attention  of  European
  physicians  after  tl^ 

discovery  of  America.  Oviedo  y  Valdez  (1478-1557)  ,^^^^"^7,^,^^^ 

h  s  work  '  Historia  General  e  Natural  de  las  I
ndias.'  Pifo  (1648) 

refers  to  Ihe  malady  in  his  work, '  De  Medicina  Brasihensis.'  Roch  - 

fort  (1656)!  Raymond  Breton  (1665), 
 and  Labat  (^694).  report  ̂  

from  the  West  Indies,  stating  that  
it  occurs  frequently  among  the 1170 
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natives  (Caribs),  who  called  it '  pyans,'  or  '  yaya.'  Bontius,  in  1718, 
reported  that  framboesia  was  endemid  not  only  in  the  West  Indies, 
but  also  in  Java,  Sumatra,  and  other  Dutch  colonies  of  the  East, 

where  it  was  known  by  the  name  of  '  anboyna  pox,'  or  '  pimple.' 
In  the  days  of  the  slave-trade,  outbreaks  of  framboesia  frequently 
occurred  in  the  crowded  ships  carrying  African  slaves  to  America. 
Special  hospitals  for  the  isolation  and  treatment  of  slaves  suffering 
from  the  disease  were  built  on  all  the  important  estates  in  the  West 
Indies.  Occasionally  in  the  countries  in  which  it  is  endemic  the 
disease  may  increase  to  such  an  extent  as  to  cause  veritable  epi- 

demics. An  example  of  such  an  epidemic  occurred  in  Dominica  in 
1871,  when  two  special  segregation  hospitals  had  to  be  built  for 
framboesia  patients. 

In  1769  an  outbreak  of  a  peculiar  disease  occurred  in  Scotland. 

It  was  called  '  sibbens,'  or  '  sivvens  '  {sivvi,  Celtic  for  raspberry), and  was  apparently  imported  by  sailors  belonging  to  a  vessel 
coming  from  the  West  Indies,  which  was  wrecked  off  Wigton  in Cumberland. 

The  so-called  '  button  scurvy '  of  Ireland,  endemic  there  in  the eighteenth  and  the  beginning  of  the  nineteenth  centuries  •  the 

'  radesyge,'  which  broke  out  in  Sweden  and  Norway  in  1710  ;  and 
the  '  mal  de  chicot '  in  Canada,  have  hkewise  been  considered  by some  writers  to  be  forms  of  framboesia. 

^  Several  authors  have  endeavoured  to  distinguish  between  '  yaws  ' 
pian,' '  boubas,'  and  '  parangi ' ;  but  those  who  have  had  the  oppor- tunity to  study  the  disease  in  different  countries  have  all  come  to 

the  conclusion  that  '  yaws,'  '  pian,'  '  boubas,'  and  '  parangi,'  are simply  different  names  for  the  same  disease,  though  of  course  each 
of  these  terms  is  often  used  by  natives  to  cover  several  closely 
aUied  conditions.  The  term  '  boubas,'  for  instance,  is  used  by  the inhabitants  of  Brazil  for  various  ulcerative  conditions,  such  as 
tramboesia,  leishmaniasis  and  blastomycosis,  but  most  of  the 
medical  South  American  authorities  use  it  as  a  synonym  for  fram- 

boesia. Unfortunately,  Breda  used  it  to  denote  a  form  of  leish- 
maniasis and  caused  much  confusion.  The  experimental  researches 

ot  one  of  us  in  cases  of  framboesia  contracted  in  different  parts  of 
the  world  (tropical  America,  East  and  West  Africa,  etc.)  shSw  that 

hK'ic   P'^^Ki  '   ̂""^  '  Parangi''  a'-e  merely  synonyms, but  It  IS  possible  that  there  may  be  several  varieties  of  the  spiro- 
chete which  is  the  cause  of  the  disease.  ^ 

Since  the  time  of  Labat  several  authors  have  upheld  the  syphilitic 
Sir  /'r^^'^^V  ™'  supported  till  recently  by 
^ated  '".'"^^  ^^^^^^^        been  investi- 

obser;ers      "^'"'"^^^y.        experimentally,  by  a  large  number  of  • 

In  1882  Charlouis  proved  by  actual  experiment  that  syphilis  and 
ramb^sia  are  two  different  diseases.    The  clinical  inves^  on  0I the  disease  by  Numa  Rat  was  also  of  great  value      His  rennrt published  in  1891.  has  become  classical.  '  P 
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A,™ng  tte  -en.  observes  who^ 
various  parts  of  the  tropics  ̂ .^^^  '    ̂   von  Prowazek, 

it^uJT  ̂ 4""
  S^ong%%"ol  S

t^vene,  I.an,  and 

several  writers.  ,  •  j  very  rare  m  the 

Africa.-The  disease  till  5.^^^",^^^  ™  .f'^me  cases  were  reported 

nortVn  regions  of  the  contine^^^^^^^^^^^  ̂ ^^^^^l  1^,,, 

from  Algeria  ;  the  ̂^^^^^^  ̂ .^f.^sTommon  in  Tripoh.    It  is  appar- 
demonstrated,  however  that  1 common  ^^.^^^^^ 

ently  rare  in  Egypt,  ̂ ^^^f^^^V^^/lXn  It  is  very  common  on 
observed  fairly  f^^q^^^^y,^,\l^f  OaW  in  the  Congo  Free 

the  West  Coast  especially      *  f  ̂^^^^^^^  in  Mada- 
State,  and  m  Angola    It  IS  also  ^^e  region  of  the 

Rhodesia,  and  Nyasaland  ^^^^  in  the  Malay  Peninsula 

/Isw.-The  disease  is  very  ̂ ^^^^^^^^^i^,  and  is  extremely 

Assam,  Upper  Burma   Siam    Java^  B^^^^^^^  the 
frequent  in  Ceylon,  f^^^^^.J^^^ast  ten  years  has  been  on  the 
Government  Hospitals  ̂ ^nng  the  last  ten  Y^^^^      hospitals  re - 

average  3,500  per  Yf ,  J^^'^rall  the  cases.  In  India  it  is 

present  only  a  small  ^^J^^^^^^^  ̂f  the  disease  have  been 
very  rare,  though  small  o^tbreaKs  ^^^^^.^ 

described  by  var  ous  f  ̂̂^^^^^'^^^^  the  ̂ ^^^^"^  and  western 

^e^Ss'of  ti^A^arcon^^^^^^^^^^^  
It  is  P-nt  in  the  

Phihppne 

^^&..-It  is  very  con..on  i^^^he  Jest  Indies^^^^^^^^^^^^^^ 

S^ffi!VwTi^
dtl?a^nd  ̂

  It  is  absent  m  New
 

Zealand  and  Tasmania.  _  h«p+pria  have  been  described  as 

^'^tiology.-Different  i^^^^^  ̂ kmanX^^^^^  ! causative  agents  of  framboesia.  iii]  Km  
^g^^  ulti- 
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spirillum,  as  he  thought  it  at  the  time.  This  organism.  Which  he 
called  T.  perienue,  is  now  generally  admitted  to  be  the  cause  of  the 
disease.    For  the  description  of  the  organism,  see  p.  410. 

Incidence  of  the  T.  pertenue  in  Frambcesia  Lesions. — The  presence 
of  the  Treponema  is  constant  in  the  primary  lesion  and  in  the  un- 

broken papules  of  the  general  eruption.  It  may  be  found  in  the 

spleen,  lymphatic  glands,  and  bone-marrow.  In  the  blood  it  has 
not  yet  been  demonstrated  microscopically,  though  there  is  no 

doubt  that  the  blood  of  the  general  circulation  is  infectious,  inas- 
much as  monkeys  inoculated  with  it  develop  typical  yaws  lesions 

in  which  the  Treponema  is  abundantly  present.  The  Treponema  is 

absent  in  the  cerebro-spinal  fluid,  and  generally  in  the  tertiary 
lesions. 

Bacteriological  Flora  found  in  Open  Sores  of  Frambcesia. — ^While 
T.  pertenue  is  the  only  germ  found  in  the  non-ulcerated  lesions,  the 
ulcerated  lesions  of  frambcesia  are  soon  invaded  by  all  kinds  of  germs. 
Apart  from  innumerable  bacteria,  various  kinds  of  spirochsetes  are 
present.  One  form  is  rather  thick,  and  takes  up  the  stain  easily. 
It  is  morphologically  identical  with  the  Spirochceta  refringens  of 
Schaudinn.  Another  form  is  thin,  deUcate,  with  coils  varying  in 
size  and  number,  and  with  blunt  extremities — S.  obtusa  Castellani. 
A  third  form  is  hkewise  thin  and  dehcate,  but  tapers  at  both  ends 
— S.  actminata  Castellani  ;  T.  pertenue  is  also  present  in  many cases. 

Inoculation  Experiments  of  Frambcesia  in  Man.  —  Paulet,  in 
1848,  inoculated  fourteen  negroes  with  the  secretion  taken  from 
framboetic  granulomata.  All  of  them  developed  frambcesia,  the 
moculation  period  varying  from  twelve  to  twenty  days,  when  at 
the  seat  of  inoculation  in  ten  cases  the  first  nodule  appeared,  soon 
followed  by  a  typical  general  eruption.  In  two  cases  apparently the  eruption  did  not  start  from  the  seat  of  inoculation. 

Charlouis,  in  1881,  inoculated  thirty-two  Chinese  prisoners,  who 
had  never  suffered  from  the  disease,  with  crusts  and  scrapings  from 
a  case  of  yaws.  The  disease  developed  in  twenty-eight  of  them 
begmnmg  mvariably  at  the  seat  of  inoculation.  Moreover,  he 
inoculated  a  native  suffering  from  typical  yaws  with  syphiHs.  The 
moculation  was  quite  successful,  a  primary  syphilitic  sore  develop- 

ing, tollowed  by  all  the  usual  types  of  secondary  eruption  That 
yaws  patients  are  not  immune  against  syphilis  is  proved  also  by 
i-owell  and  Nichols  and  others,  who  have  described  several  cases ot  syphilis  supervening  on  yaws.  Syphilitic  patients  may  contract tramboesia  naturally  and  experimentally. 

Inoculation  Experiments  in  Monkeys  and  Other  Animals  — 
rp2!if'  Halberstadter  in  Java,  and  shortly  afterwards 
.astellam  m  Ceylon,  have  shown  that  monkeys  are  susceptible  to 
iramboesia.  According  to  their  experiments,  the  inoculation  period 
two  Ti?'^  ̂   minimum  of  sixteen  days  to  a  maximum  of  ninety- 
mocnu\^  ̂ PP^^^f."^^  of  the  lesions  developing  at  the  seat  Tf 
"loculation  is  practically  the  same  in  all  cases- viz.,  an  inhltraled 
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spot  slowly  increasing  in  size,  and  soon  be
coming  moist,  the  secre- 

tion drying  into  a  thick  crust.    Removal  of  the  c
rust  exposes  a  raw.  , 

eranulating,  red  surface.  ^  c-  j.- 

In  the  monkeys  of  a  low  class  (genus  Maca
cus,  genus  Semnopt- 

ihecus)  the  eruption  is,  as  a  rule,  locahzed
  to  the  seat  of  inoculation 

The  infection,  however,  is  general,  as  is  prov
ed  by  the  presence  o 

T.  pertenue  in  the  spleen  and  lymphatic
  glands  besides  the  local 

lesions.    Halberstadter  has  obtained  a  gen
eral  eruption  m  ourang- 

outangs.    According  to  Castellani's  ex
periments,  splenic  blood  ob- 

tainecl  by  puncturing  the  spleen  of  a
  patient  affected  wi  h  franv 

bisia  can  reproduce  the  disease  in  mo
nkeys.    Ihc  inoculation  of 

tl"  blood  of  t'he  general  circulation  also  ^^^^  ̂ ^^^^ 

■  oculation  of  cerebro- 

spinal fluid  into  normal 
monkeys  has  always 

proved  negative. 
Neisser,  Halberstad- 

ter, J .  Prowazek  in  Java, 

I  and  later  Castellani  in 

r  ■■    ̂ ^^^mrr  WM    Ceylon,  have  proved  that 

"  monkeys  successfully  in- 

oculated with  framboesia 

do  not  thereby  become 

immune  to  syphilis,  and, 

vice  versa,  monkeys  suc- 

cessfuUy  inoculated  with 

syphilis  do  not  thereby 

become  immune  to  fram- 
boesia.    According  to 

Levaditi,  monkeys  im- 
munized for  yaws  do  not 

acquire  any  immunity 

for  syphilis,  but  monkeys 

Immunized  for  syphilis  may  acquire  a  p
artial  immunity  for  fram- 

S    According  to  Ashburn  and  Craig,
  monkeys  of  the  species 

Cynomolgus  philippinemis  are^  sus
ceptible  to  framboesia,  but  not 

*°Th?following  facts  are  in  favour  of  the  T.  pertenu
e  being  the 

^TfnX"no1-"eTp^ules,  in  the  spleen,  in  the  lymphatk 

glands'oUrambcesia  patie'nts,  as  well  as  in  i-ci^^ted  
n^nkeys. 

the  T.  pertenue  is  the  only  organism 
 present.  No  other  germ 

can   be    demonstrated   either   micros
copically   or   by  cultural 

'"""^^^The  extract  of  framboesia  material  containing  the  T.  pertcniic 

but'  so  far  as  our  present  methods  of  inves
tigation  permit  us  to  say. 

^  AfW  ̂ Prms  is  effective  when  inoculated  into  monkeys. 

3  TheSacrofT^^^^        mate
rial  from  which  the  T.  pertenue^ 

Fig.  484. -MuiNKtV   INOCULATED  WITH 
Frambcesia. 
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has  been  removed  by  filtration  becomes  inert,  and  monkeys  inocu- 
lated with  it  do  not  contract  the  disease. 

Predisposing  Causes. — ^As  is  the  case  in  other  infectious  diseases, 
dirt  and  other  insanitary  conditions  favour  to  a  certain  extent 
the  development  and  dissemination  of  the  disease.  The  malady 

is  rare  among  Europeans,  and  also  among  the  better-class  natives, 
who  live  amidst  good  sanitary  surroundings,  while  it  is  very 

common  among  the  villagers  and  low-caste  natives,  who  live  in 
uncleanly  overcrowded  huts.  Sex  does  not  exercise  any  influence, 

nor  does  age  to  any  great  extent,  though  the  disease  is  more  fre- 
quently met  with  in  children  and  young  people.  The  native  prac- 

titioners of  Ceylon  are  inclined  to  ascribe  an  important  predis- 
posing influence  to  certain  foods.  Some  incriminate  a  kind  of 

fish  called  '  balla  mal,'  others  a  cereal  known  as  '  kurrakan  '  (nut- 
cherr) .  Duprey  inculpates  in  the  West  Indies  the  abuse  of  mango 
fruit. 

Histopathology. — The  histopathology  of  framboesia  has  been  in- 
vestigated by  Unna,  Macleod,  Jeanselme,  Plehn,  and  more  recently 

by  Schiiffner,  Marshall,  Shennan,  Siebert,  Ashburn,  Craig,  and  Lohe. 
In  the  frambcetic  papules  the  surface  epithelium  is  greatly  increased 
in  thickness,  and  numerous  elongated  down -growths  are  seen.  The 
epithelial  layers  show  many  patches,  in  which  the  epithelial  cells  are 
swollen,  vacuolated,  and  degenerating.     Small,  sharply  circum- 

scribed areas  are  also  seen  containing  polymorphonuclear  leucocytes 
and  detritus.    The  layers  near  the  corium  and  its  processes  are, 
however,  almost  normal  in  appearance.     The  connective-tissue 
corium  forms  a  thin  layer,  from  which  narrow,  elongated,  papillary 
processes  pass  into  the  epithelium,  some  of  them  nearly  reaching 
the  surface.    The  corium  is  the  seat  of  marked  oedema.    There  is  a 
diffuse  cellular  infiltration  made  up  of  polymorphonuclear  leuco- 

cytes, large  and  small  mononuclear  leucocytes,  eosinophiles,  plasma 
cells   mast  cells,  connective-tissue  cells,  and  some  extravasated 
erythrocytes.     In  the  older  nodules  the  plasma  cells  are  present 
in  such  enormous  numbers  as  to  dominate  all  the  others.  Macleod 
has  shown  that  there  is  no  perivascular  mononuclear  infiltration 
so  characteristic  of  syphiHs,  nor  any  endothelial  proHferation  in 
the  vessel  walls.    The  frambcetic  lesion  also  differs  from  that  of 
syphilis  m  affecting  the  epithehum  rather  than  the  cutis,  in  the 
more  considerable  oedema,  and  in  the  absence,  as  a  rule,  of  the giant  cells. 

When  the  frambcetic  granulomata  have  reached  a  certain  stage 
a  very  well-marked  hyperkeratosis  is  noticeable.  One  of  us  has 
called  attention  to  the  appearance  of  the  films  taken  in  the  usual 
way  irom  the  granulomata,  and  stained  according  to  Leishman's 
method.  In  such  films  it  is  interesting  to  note  the  presence  of  a 
large  number  of  polychromatic  red  blood  cells  of  very  different 
Si  larger  than  the  normal  erythrocytes,  some  much 
^^  l^'  ̂ "^^  ?>t^.medL  deep  or  light  blue  instead  of  pink,  and 
sometimes  have  a  granular  appearance.    The  leucocytes  present  in 
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the  fih-ns  frequently  contain  in  their  protoplasm,  and  sometimes  m 

their  nuclei,  roundish  or  oval,  more  or  less  deeply  blue  stained  • 

bodies,  which  are  probably  polychromatic  micro-erythrocytes  
en- 

gulfed by  phagocytes.    Some  of  these  bodies  present  peculiar 

chromatin  dots.  In  such  films 

the  Treponemata  are  almost  con- 
stantly found.  The  Treponemata 

may  be  put  in  evidence  also  in 

sections  by  using  the  Volpino-Ber- 
tarelh  or  Levaditi's  silver  staining, 

as  used  by  Spronk,  Shennan,  and 

Schiiffner.  The  examination  of 

sections  so  stained  shows  that  the 

parasite  is  mostly  found  in  the 
epithehal  layers. 

Symptomatology.— The  course 
of   framboesia  may  be  divided 

into  three  periods— a  primary 

stage,   comprising  the  develop- 
ment of  the  primary  lesion  or 

framboesoma;    a   secondary  or 

granulomatous  stage,  during 

which  the  characteristic  fram- 

boetic    granulomatous  eruption 

appears  ;  a  tertiary  or  late  stage, 

in  which  the  late  manifestations 

of  the   disease   develop  —  deep 

ulcerations  and  gummatous-like 

nodules.    This  division  into  three 

periods  is  somewhat  arbitrary,  as 

tertiary  symptoms  may  appear 

during  the  secondary  stage. 

It  has  been  stated  again  and 

again  that  the  whole  course  of 

the  disease  lasts  from  three  to 

six  months  in  children,  and  six  to 

'  twelve  in  adults,  but  according 

to  our  experience  it  has  a  much 

longer  duration,  and  unless  it 
 be- 

comes extinct  after  the  secondary 

stage  it  may  extend  to  many 

years.    Indeed,  we  beheve  that  
m 

a  certain  number  of  cases,  although  there  are 
 periods  during  jvliich 

the  patient  is  apparently  free  from  sympto
ms  the  i^f^f t  on  s 

merely  latent,  aSd  sooner  or  later  give
s  rise  to  renewed  mam 

The  Primary  Stage  Framb(Bsoma.--After  ^  P^^^^^^^j,  ̂j^^',^^ 

hation,  varying  in  time  between  two  to  four  ̂ ^^1^^'  ̂   ^^^^'J.'i;^^ 

often  by  signs  of  malaise,  rheumatoid  
pams,  headache,  irregular 

Fig.  485. — Frambcesia  :  Primary 

Stage,  showing  the  Primary 
Lesion  or  Frambcesoma  below 
THE  Right  Knee. 
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rise  of  temperature,  the  primary  lesion  or  framboesoma  appears  at 
the  seat  of  inoculation,  which  is  always  extragenital.  The  primary 

lesion  is  a  papule,  which  after  about  a  week  becomes  moist,  develop- 
ing a  j^ellowish  secretion,  which  dries  into  a  crust.  Often  at  the 

place  of  inoculation  several  papules  appear,  become  moist,  and 
coalesce  into  a  single  element,  covered  by  a  thick  crust.  If  after 
some  days  the  crust  is  removed,  the  primary  sore  will  appear  as  an 

^roTiER  w?t;7?'1''°td  "^"^  General  Granulomatous  Eruptions,  and MOTHER  WITH  THE  PRIMARY  LesiON  (FraMBCESOM a)  ON  THE  LeFT  MaMMA. 

nicer,  not  rarely  of  large  dimensions,  with  clean-cut  edges  and  a 

ihTcf  n"!  "r'"'.-    ̂ "^^  "^-^^^  ̂ "^y  -  ^hftish  scax' 
cvelon  n?o  .    '  become  pigmented  ;  or  in  other  cases  it  may 
ultlZ  T.  granulomatous  mass,  not  dissimilar  to  the  granulo- 
upnfl?;  ̂ ^\^e,^°"dary  emption,  which  appear  later  on,  but  fre- 

Sher  vaw  or'^''-  ™'  ""fJ^  P^^j^^*^"^  "°dule  is  called 

tolumbia  of  South  America.    Occasionally  round  it,  before  the 
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general  eruption  begins,  several  smaller  granulomata  develop  like 

satellites.  The  primary  sore  never  feels  indurated,  and  is  often 

painful  during  the  first  stage  of  development.  Later  it  may  be  quite 

painless.  Occasionally  there  may  be  pruritus.  The  proxmial 

lymphatic  glands  may  become  hard  and  enlarged,  but  they  do  not 
suppurate.  -ru   ̂   • 

The  seat  of  the  primary  sore  is  usually  extragenital.    The  lesion 

may  develop  on  an  old  ulceration,  an  itch  pustule,  an  insect  bite,  a
 

wound,  or  a  vaccination  mark.    The  smallest  abrasion  is  sufficient
 

for  the  entrance  of  the  virus.    Most  of  our  female  patients  pre- 

sented the  primary  sore  on  one  of  the  mammae,  developing  on  some 

crack  or  abrasion  of  the  nipple  and  areola.    In  several  other  w
omen 

the  primary  lesion  was  found  on  the  skin  of  the  trunk,  ]ust 
 above 

the  hip  this  being  due  to  the  custom  of  the  Ceylon  woman  ca
rrying 

her  child  astride  of  the  hip.    Any  framboetic  element  prese
nt  on 

the  scrotum  or  nates  of  the  child,  being  continually  rubbed  
against 

the  skin  of  the  mother,  is  hkely  to  cause  infection  in 
 the  latter 

through  any  shglit  abrasion  already  present,  or  brought  
about  by 

the  friction.    In  men  and  children  the  primary  lesion  is  fr
equently 

found  on  the  hands,  arms,  and  legs,  but  it  may  develop  on
  any 

part  of  the  body.  ,    ,  ,   r  i 

The  primary  lesion  or  framboesoma  may  heal  bef
ore  the  general 

eruption  begins,  but,  as  a  rule,  is  still  present 
 when  the  secondary 

eruption  appears.  We  observed  a  case  in  whi
ch  the  primary  lesion 

was  stiU  present  six  months  after  its  first  appe
arance,  and  when 

the  secondary  granulomatous  eruption  had 
 nearly  undergone  com- 

plete involution.  The  duration  of  the  primary  l
esion  therefore, 

mav  vary  between  a  few  weeks  and  several  mo
nths.  The  pnmary 

lesion  leaves  a  whitish  scar,  which  later  on  may
  become  pigmented. 

In  some  cases  the  scar  is  small  and  smooth,  m 
 others  it  is  large  and 

very  thick.  It  is  to  be  noted,  however,  th
at  m  Ceylon  the  d  s- 

figuring  scar  so  frequently  seen  is  partly 
 due  to  the  custom  he 

nftivef  have  of  cauterizing  the  sore  deep
ly  by  very  primitive 

methods.  In  other  cases  the  large  disfig
uring  cicatrix  is  due  to 

the  framboesoma  having  developed  on  an
  old  ulcer,  which  on  healing 

^'"(IfTheTcondary  or  Granulomatous  Stage.-The  general  
eruption 

usuallv  begins  between  one  and  three  
months  after  the  first  appear- 

ance o^f  thi  primary  lesion.    It  is  preceded  by  m
alaise,  headache^ 

severe  pa  nsL  the  muscles,  joints,  
and  bones.    In  some  cases  there 

mlv  be  fever  of  an  intermittent  tpye.    
The  Patient  howeve^i 

Sarily  able  to  attend  to  his  work.    
The  general  eruption  develops 

as  follow^  :  Minute  roundish  papules,  the  size  of  P"-lj^^af  ̂ appe^^ 
on  various  parts  of  the  body  ;  some  papules  soon  ̂ 1      ̂   ̂̂^^^^ 

coint  or  minute  yellow  crust  at  their  
apex.     Most  of  the  papme^ 

Win  of  practically  the  same  size  for  many  weeks,  
af  disappea^^ 

le^ng  occasionally  some  ftirfur
aceous  patches ;  others  become 

argS^  several  often  coalescing,  and  f
^'eq^ently  acqunyig  a  dark 

areola  in  natives,  a  reddish  one  i
n  Europeans.    Some  of  the  laigei 
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papules  increase  in  size,  and  develop  into  the  characteristic  large 

granulomatous  nodules  covered  with  a  crust,  honey-yellow  or 
brownish,  formed  of  desiccated  secretion.  If  the  crust  covering 
the  granulomata  be  removed,  there  will  be  seen  a  raw  surface 

throwing  up  red  or  yellowish  fungoid  granulations  secreting  a  thin, 
slightly  purulent  secretion,  which  soon  dries  into  a  crust.  These 

framboetic  granulomata  are  of  various  size,  from  a  large  pea  to  a 

nut,  and  may  be  found  on  practically  any  part  of  the  body.  Thej' 

Fig.  487.— Frambcesia  :  General  Granulomatous  E 
RUPTION. 

w"""  n^Tv!^       "^0"  on  the  upper  and  lower  Hmbs,  and  on  the 

the  mouth  and  anus,  and  may  enclose  sound  skin  (so  called 
yaws  nngworm).    I^,ey  may  reiain  of  the  same  size  and  appear- ance for  months    Often,  after  a  few  weeks,  the  secretion  diminShes 

hardP,^?n      .   hyPei-keratosis  sets  in.    They  then  become  of  much 
ors,l  nfT^f  7'  ̂^'^  '^"^^  ̂ h^"^'  especially  those  on  the 

^lorsum  of  the  feet  and  toes,  may  be  covered  with  Jmiaerous  sma  1 
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hard,  verrucose-like  protuberances.  In  the  majority  of  cases— 

within  three  to  six  months  in  children,  and  six  to  tweve  months 

in  adults— the  granulomata  dry  up,  shrink,  and  disappear,  leaving 

dark  hyperpigmented  spots,  or  occasionally  apigmented  areas,  on 

their  site,  which  are  most  persistent.  In  some  cases  the  granulo- 

matous eruption  may  continue  for  several  years,  new  crops  of 

nodules  appearing  from  time  to  time  in  succession.  Each  
fram- 

boetic  granuloma  generally  undergoes  involution  withm  two  to 
 four 

months,  leaving  behind,  as  a  rule,  a  dark  area.    Occasionally,  
how- 

Fig.  488. — Frambcesia  : Secondary  Stage,  General  Eruption.
 

ever  the  granuloma  does  not  regress  
so  soon .  In  one  of  our  patients 

a  sTngle  gmnuloma  persisted  for  
two  years  after  all  the  others  had 

^"TT'^Inulomata  are  seldom  painful,  unless  they  develop  be^^^^^^^^^ 
the  toes  on  the  soles  of  the  feet,  or  round  

the  nails.  They  v  ei> 

often  cause  itching.  The  patient  
often  exhales  a  pecuhar  offensive 

odo^r  Xh  has  leen  varfously  described  as  sour  or  musty-  J^^^ 

is  probably  due  to  the  growth  
of  various  ̂ acteiia,  epiesentmg 

secondary  infections  beneath  the  
crusts  of  the  granulomata.  nus 

S^?7odour  is  especially  noticeable  
when  the  secondary  mfec 
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tion  is  due  to  bacilli  of  Vincent's  fusiform  type  and  coarse  spiro- 
cha^tes.  In  such  cases,  if  the  sores  are  well  washed  with  perchloride 
solution  for  two  or  three  days,  these  organisms  disappear,  and  the 

smell  is  no  longer  noticeable,  though  the  granulomata  do  not  under- 

go any  change.  Though  the  framboetic  granuloma  is  the  charac- 
teristic eruption  of  the  secondary  stage,  there  are  during  this  stage 

other  types  of  eruption  or  framhncsides — papular,  scaly,  and  occa- 
sionally ulcerative.  An  average  ordinary  case  will  present  at  the 

same  time  several  typical  framboesiform  granulomata,  numerous 
small  reddish  papules  with  the  epidermis  intact,  other  papules 
which  have  become  moist  and  are  covered  by  a  tiny  yellow  crust, 

several  furfuraceous  patches  here  and  there,  and  spots  of  increased 

Fig.  489. — Frambcesia  :  General  Eruption  of  the  Secondary  Stage. 

pigmentation  at  the  place  of  previous  granulomata.  Occasionally 
some  granulomata  break  down,  and  large  irregular  ulcers  form, 
presenting  in  their  centre  reddish  papillomatous  masses,  which  in 
our  experience  do  not  usually  heal  spontaneously.  At  times  in 
the  latter  period  of  the  secondary  stage  peculiar  roundish  or  irregu- 

larly outlined  whitish  patches  are  present,  especially  on  the  back 
and  arms,  with  a  nutmeg-grater-like  surface.  On  closer  observa- 

tion these  patches  are  seen  to  consist  of  numerous  hard,  conical 
papules,  containing  in  their  centre  an  epidermic  plug,  which  is 
•  ■asily  removed,  leaving  a  depression  in  the  papules.  Sometimes the  plugs  are  spmy,  and  in  this  case  the  eruption  closely  resembles lichen  spinulosus. 
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Eruptions  on  the  Palms  and  Soles. — The  granulomatous 

eruption  very  frequently  attacks  the  soles  of  the  feet.  At  first 

(lark  brownish  or  intensely  livid  spots  appear  ;  the  thick  epidermis 

Fig.  492. — Framboesia  :  Circinate  Eruption. 

Fig.  493. — Frambcesia  :  Granulomata  on  the  Hkels  of  the  Feet. 

IS  gradually  pierced  by  framboesial  nodules  similar  to  those  found 
in  other  regions  of  the  body.  This  affection  of  the  soles  is  very 
pamful ;  the  natives  of  Ceylon  call  it  '  dumas.'    Similar  lesions  mav 
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occur  on  the  hands.  The  granulomatous  infiltration  may  at
tack 

the  matrix  and  margins  of  the  nails  (frambcetic  onychia  and
  par- 

onychia). The  nails  become  thickened,  dry,  brittle,  and  may  be 

cast  oH  entirely,  though  later  they  grow  again. 

After  the  granulomata  have  disappeared,  occasionaUy  a
t  the 

sf  me  time  peeling,  whitish  patches  may  be  seen  on  the
  palms  of 

the  hands  and  soles  of  the  feet  closely  resembhng  the  syphi
htic 

-hsoriasis  palmaris  and  plantaris. 

Peculiar  Pitted  Frambceside  of  the  Palms  of 
 the  Hands.— 

In  several  cases  in  the  latter  part  of  the  secondary  stage 
 hard,  round, 

flattened  papules  or  small  nodules,  having  a  thi
ck,  hard,  epidermic 

nlue  in  their  centre,  may  be  observed  on  the  palms 
 and  wrists,  i  his 

&u|  falls  off  spontaneously  or  is  easily  pulled  o
ut,  when  a  deep 

depression  remains.   The  papules  gradually  d
isappear,  but  the  de- 

FiG.  494.— Frambcesia  :  Pitted  App
earance  of  the  Hands. 

nressions  remain,and  the  palms  ac
quire  a  peculiar  pitted  appear pressions  reiiia   ,  r  ^^^^^^  unchanged  for 

.IwL  after  aU  symptoms  of  frambc
esia  have  disappeared.  .| 

rs'mewTarsim^^^^^^  app elrLe  of  the  
soles  of  the  feet  is  occasionally 

'""'leIions  of  the  Hair  and  Nails.-Wc  have  n
ever  noticed  any. 

changeTn  the  appearance  of  the  hair,  or  alopecia^  ̂ ^^  J  Z 

fSes  may  be  destroyed  whe
n  the  granulomata  develop  

on  the 

^t?sio!;^s  ̂ ^^^^^^^^^  -ry  common    Dming  the 
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general  secondary  eruption  begins.  During  tlie  secondary  stage  it 
is  usually  absent,  unless  complications  supervene. 
Lymphatic  Glands. — In  a  number  of  cases  in  our  experience 

various  groups  of  lymphatic  glands  are  found  to  be  enlarged.  The 
enlarged  glands  are  roundish  or  spindle-shaped,  hard,  painless,  and 
never  come  to  suppuration,  unless  a  secondary  pyogenic  infection 
is  present.  The  cervical  and  inguinal  glands  are  most  frequently enlarged. 

Alimentary  System.— As  a  rule,  the  digestive  functions  are  not 
disturbed.  In  children  shght  diaiThoea  may  be  occasionally  noticed 
preceding  the  general  eruption.  The  spleen  and  liver  are  fre- 

quently found  enlarged  in  children,  but  this  is  probably  due  to 
preceding  or  concomitant  malaria  infection.  The  microscopical 
examination  of  the  faeces  of  framboesia  patients  will  frequently  reveal 

Fig.  495. — Frambcesia  :  Dactylitis. 

ova  of  various  ̂ orms— A  scans  lumhricoides,  Trichtms  trichiura 
and  occasionally  Agchylostoma  Auodenale-hu\.  this  is  of  frequent 
occurrence  also  in  normal  natives.  

cqueiu 
Respiratory  System.-As  a  rule  the  respiratory,  as  well  as  the 

arculatory,  system  is  not  affected.  Occasionall/  small  granulo 

m  thTlarJ^T  
"^'^^  mucosa^nd  more  rarely 

lar^P^r^l^T^"^  SYSTEM-/om^s._In  some  patients  several  of  the 
H  fon  L  ?i      ?  ""^y  ̂ ^'^"'^  ^e^T  painful.    The  con! 
lition  IS  o  ten  of  an  acute  character,  and  may  be  accompanied  by 
S'^-^^'"'*.  ^^^^^^^^^  rheumafem  comphc^at  ng  the liamboetic  infection  might  be  suspected.    Sodium  salicylate  how 
ooS'.  ^^^^^^  the  administration  of  la?ge  dos  s  of 
potassium  iodide  speedily  reduces  the  temperature  to  nm-mal,  and 

75 
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cause  the  swelling  of  the  articulation  t
o  subside.    At  other  times 

one  articuktion  only  is  involved,  and  
the  symptoms  may  become 

^^seri^us  as  to  s/ggest  purulent  arth
ritis^   In  -any  cases  the  , 

smaller  articulations  become  involved. 
   The  symptoms  m  such 

cases  are  not  acute,  and  there  is  usually  no  lev
er.  , 

Bon"  t-Inflammation  of  the  periosteum  of 
 vanous  bone  o 

common  occurrence.    Very  frequent  is  a  form  o  mulUpk  peri^^^^^^^ 

of  the  digital  phalanges,  the  cause  
of  the  multiple  dactylitis  so  often 

seen  in  framboesia  patients.  ^^cpUq  mav  be 
M..sc/.s.-Contractures  of  various  S^^^^P^  «^ .^fxt- Tuscles 

observed.  Fairly  common  is  a  contracture  of  the  
Af^o^  f^;^^'''*^; 

of  tl  Jforearms  This  contracture  
is  often  permanent,  and  m  our 

opiSilon  is  pl-S^ably  due  to  pathological  
alteration  of  the  peripheral 

n PI- VPS  rather  than  being  of  direct  muscular  
origin. 

but  also  a  true  foi-m  of  neuritis  must  b^^^f/J^;^,.  ̂ ^'^erve  ̂ th 

in  several  cases  clear  symptoms  of  neuritis  
°f^^^e  sciatic  n^rve  ̂̂ 

severe  pain  along  the  course  
of  the  nerve,  and  signs  of  motoi  

ana 
trophic  disturbances.  nitients  we  have  noticed 
Hyperidrosis.— In  several  of  ''^K.'^^YTL  iL  iice  in  some 

hvperidrosis.    The  phenomenon  
was  hmited  to  the  t?-ce  some 

SSrSy  tveaJmer'  Tte  co
nditfol  however,  may  last  f

or  some 

"1?E  Eyes -Granulomatous  and  Popular  eruption
s  may  de^^^^^^^ 

t^T^'T^
^^S^^  

any  locaU 
treatment.  t-i-,^  r>ri ma rv  lesion  is  rarely,  if  ̂ 

The  Genito-urinary  System. -The  primary  les
^^^^^ 

ever,  found  on  the  genital  organs,  ̂ ^^^^^^f  '  Eruptions  of  the  r 
seen  the  primary  lesion  was  always  extiagenixai.  involves 

fecSndary'  stage'  papular  gx— 

the  skin  of  the  perns  and  of  the  labia,  ̂ i^nu  ^^^^^ 

niay  be  found  on  the  vagmal  ^i^^i%^;";''is  fever-as,  for. 

not  contain  anythmg  ab
normal  ,  only  when  tnei

e 
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instance,  when  the  articvilations  are  acutely  involved — then  a  slight 
amomit  of  albumin  may  be  present. 

The  Blood.— There  is  often  a  certain  degree  of  anaemia,  never 
very  severe.  The  number  of  red  blood-corpuscles  varied  in  our 
cases  from  3,000,000  to  4,000,000,  the  haemoglobin  index  (Fleischl) 
from  50  to  75.  The  red  blood-corpuscles  did  not  show  anything 
abnormal  in  their  shape.  On  several  occasions  a  comparatively 
large  number  of  polychromatic  erythrocytes  were  noticed,  staining 

blue  instead  of  pink  with  Leishman's  method.  Many  of  these 
basophile  red  cells  are  micro-erythrocytes.  The  leucocytes  varied 
from  7,000  to  11,000  per  cubic  millimetre.  In  the  majority  of  cases 
an  increase  was  noticeable  in  the  number  of  the  large  mononuclears, 
even  when  there  was  no  sign  and  no  history  of  malaria.  In  ahnost 
all  the  cases  the  eosinophiles  were  increased,  this  being  probably 

Fro.  496. — FR.4MBCESIA  :  PSEUDO-MVCETO 
MA. 

due--m  part,  at  least— to  the  presence  of  intestinal  worms,  as revealed  by  the  microscopic  examination  of  the  stools,  which  showed 
frequently  ova  of  Ascaris  lumbricoides,  Trichuris  trichiura,  and  in  a tew  mstances  of  Agchylosioma  duodenale. 
Cerebro-spinal  Fluid.— The  liquid  is  in  all  cases  perfectly  clear 

iike  distilled  water.  No  cellular  sediment  on  centrifugalization  is found  m  most  cases.  In  a  few  some  rare  monunuclear  cells  are 
lound.  The  pressure  is  not  increased.  The  physical  and  chemical 
Characters  do  not  show  much  variation  from  what  is  found  in  normal 
conditions.  The  density  varied  in  our  cases  between  1003  to  loc; 
A.  certain  amount  of  globulin  was  present,  and  a  substance  (dex- 

trose ?)  reducing  Fehling's  solution.    This  reducing  substance  was several  cases  distinctly  in  excess  of  what  is  observed  in  the  normal 
uuid  No  cholm  IS  found.  The  reaction  of  the  fluid  is  alkaline, ^ne  Jiquid  is  sterile  ;  no  Treponemata  can  be  detected. 
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Tertiary  or  Late  Stage.— The  disease  often  termin
ates  with  the 

secondary  stage.    In  some  cases,  however,  the 
 infection  does  not 

^  become  extinct,  and  tertiary  lesions 

■^^■HjMMBHBH  appear.  The
se  have  been  denied 

Hi^^^^^^^^H   by  many  observers, 
 but  having  been 

able  to  watch  cases  for  several  years 

through  the  whole  course  of  the 

disease,  we  have  no  doubt  as  to  their 

existence.    Sometimes  the  secondary 

and  tertiary  stages  merge  into  each 

other,  but  frequently  the  tertiary 

symptoms  appear  after  the  lesions
 

of  the  secondary  stage  have  under- 

gone complete  involution.    The  in- terval of  time  varies  considerably  in 

length,  and  may  extend  to  many 

years.    The  characteristic  lesions  of 

the  tertiary  period  are  gummatous- 
hke  nodules  and   deep  ulcerative 

processes.  These  gummatous  nodules 

may  develop  in  any  tissues.  When 

developed   in   the   skin   and  sub- cutaneous tissues,  they  are  indolent, 

and  by  their  softening  and  breaking 

down  ulcers  are  produced  which  may 

occasionally  present  clear-cut  margins 

and  a  granulating  fundus,  and  when 

several  contigi-ious    nodules  break 

down,   serpiginous  ulcers   are  
left. 

In  other  cases  deep,  irregularly -shaped 

ulcerations   with   very   thick  and 

undei-mined  edges  are  seen  ;  in  others 

—and  these  are  the  more  numerous 

—large  fungating  ulcers  are  prese
nt. 

;    On  heahng,  these  various  ulcers  lea
ve 

•    whitish  scars,  which  are  often  thick 

and  disfiguring.  Frequently  the
  scar- 

tissue  undergoes  retraction,  and  
theie- 

by  causes  pennanent  contractures  
and 

disfigurement.  Lesions  of  the  
osseous 

type  are  very  frequent,  painful
  nodes 

developing  under  the  periosteum  
ot 

several  bones,  ribs,  sternum,  etc
.  in 

other  cases  a  diffuse  clii-omc  
perios- 

titis is  present,  altering  the  normal 

shape  of  the  bones.    Contractu
res  ot 

varous  groups  of  -scles
  — 

Fig.   497.  i'RAMBOiSIA 
Tertiary  Stage. 
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hereditary  ;  in  fact,  it  is  worth  noting  that,  in  contrast  to  syphilis, 
parents  generally  contract  the  malady  from  their  children. 

Communicability. — Framboesia  is  usually  conveyed  by  direct 
contact  from  person  to  person.  It  appears,  however,  that  the 
germ  is  unable  to  enter  through  the  normal  skin,  and  that  there 

must  be  some  pre-existing  abraded  surface,  small  wound,  or  ulcera- 
tion. Women  are  frequently  infected  by  their  children,  the 

primary  lesion  appearing  often  on  the  mammae.  In  the  native 

women  of  Ceylon  the  primar}^  lesion  frequently  develops  on  the  skin 
of  the  trunk  just  above  the  liip,  slight  abrasions  caused  by  friction 
being  usually  present  on  this  part,  owing  to  the  habit  they  have  of 
carrying  their  children  astride  of  the  hip.  In  our  opinion,  however, 
there  can  be  little  doubt  that  in  certain  cases  insects  may  carry  the 
disease.    It  is  very  noticeable  that  flies  eagerly  crowd  on  the  open 

sores  of  framboesia  patients.  In  the  hospitals,  as  soon  as  the 
dressings  are  removed,  the  framboetic  ulcerations  become  covered 
with  flies,  sucking  with  avidity  the  secretion,  which  they  may  after- 

wards deposit  in  the  same  way  on  ordinary  ulcers  of  other  patients. 
Ants  also  are  occasionally  seen  to  go  on  to  the  framboetic  ulcera- 

tions, as^well  as  on  to  ordinary  ulcers.  In  Nuttall's  classical  work 
on  the  role  of  insects  as  carriers  of  parasitic  diseases  several  authors 
are  quoted  (Alibert,  Hoish,  Cadet,  Wilson)  who  beUeve  that  the 
infection  may  be  conveyed  from  one  individual  to  another  by  flies. 
Wilson  states  that  this  belief  prevails  among  the  natives  of  the West  Indies. 

One  of  us  made  some  experiments  to  prove  that  flies  are  instru- 
mental in  the  dissemination  of  the  disease.  A  number  of  flies  were 

ted  on  scrapings  from  ?lightly  ulcerated  framboetic  papules.  The 

IT 

Fig.  498. — Frambcesia  :  Tertiary  Stage. 
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flics  [Miisca  domcstica  and  allied  species'),  before  feed
ing  on  the 

framboetic  material,  were  examined.  The  exammation
  showed  , 

that  they  did  not  harbour  any  Treponemata,  eithe
r  on  then-  mouth 

organs  or  on  their  legs.  On  examination  after  feeding,  t
he  majority 

presented  coarse  spirochjetes,  and  a  few  of  them  a
lso  L.  pertenue. 

In  another  experiment  flies  fed  on  yaws  material  
were  placed  on 

scarified  spots  over  the  eyebrows  of  several  monkeys
,  and  kept 

there  for  two  hours  by  means  of  strips  of  gauze
  smeared  with 

collodion  at  their  margins.    One  of  the  monkeys  
became  mfected. 

Modder  suggests  that  Ixodes  hovis—i.e.,  Margaro
pus  annuLatm 

var.  australis-~ov  some  of  the  Argasidse  may  be  the
  transmittmg 

^^Diagnosis.— In  countries  where  the  disease  is  endemic  the  diag- 

nosis is  generally  easy,  the  large  frambcesifom  nodules, 
 capped  with 

thick  yellow  crusts,  being  typical.  By  some 
 observers  the  disease 

has  been  confused  with  verruga  peruviana  and  with 
 sypnus. 

Verruga  Peruviana.— Th\s  disease  is  strict
ly  limited  to  certain 

valleys  of  the  Andes  at  an  elevation  of  from
  3.000  to  10,000  feet. 

It  is  far  more  deadly  than  framboesia,  the  mor
tality  rising  to  30 

and  40  per  cent.  It  is  usually  accompan
ied  by  severe  fever  ot 

long  duration,  and  its  eruptive  element
s,  unhke  those  ot  fram- 

boesia, frequently  attack  the  various  mucosae,  and
  bleed  with  great 

^''fv7hilis.--By  some  authors  framboesia  has  been  looked  upon  as 

a  form  of  syphiUs.  The  results  of  experi
mental  mvestigations  on 

yaws  and  syphilis  prove  conclusively  
that  the  two  diseases  are 

Set  inasmuch  as  (i)  patients  suffering
  from  syphihs  may 

cont?ac  yaws,  and  patients  suffering  
from  yaws  may  contract 

syplX;  (2)  monkeys  successfuUy  
inoculated  with  yaws  do  not 

acquire  any  immunity  against  syphilis.      ̂       ,  . 

SyphiUs  has  a  world-wide  distribution  
;  framboesia,  on  the  other 

hanS^  is  restricted  to  certain  parts  of  the  tropics.  Framb^s^^^^ 

extremely  common  in  Ceylon,  extremely
  rare  m  India.    Syphilis  s 

common  to  both  countries.  In  Samoa,  acco
rdmg  to  Turnei .  sjjlul  s 

wa'unVown  up  to  at  least  1880.,  while  f-mbo
e^a  has  been  endem 

there  ever  since  the  group  was  discovered. 
   In  Fi  1,  too,  up  to  a  lew 

yeais  ago  syphilis  was  not  pres
ent,  while  frambcesia  was  atao

st 

Wersfl.    Daniels  has  made  the  in
teresting  observation  tha  n 

MMi  Guiana  framboesia  of  late  ha
s  disappeared,  while  syplnhs 

still  rlmpant    As  regards  clinical 
 features,  framboesia  differs 

fror^  syplXby  the  following  cha
racters:  the  primary  lesion  is. 

as  a  rub  extragenital ;  the  principal  type  of  eruption  is  a 
 papule, 

whici  prohferates  into  a  ̂̂ aracteristic  frambc^si^^  g-anul^ 

matous  crowth  •  there  is  an  extremely  
well-marked  piuiitus.    1  tie 

S^ase  if  apparently  not  hereditary
  ;  in  fact,  in  contrast  to  syphihs 
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their  bloodvessels  have  no  tendency  to  the  thickening  of  their  walls, 
which  is  so  characteristic  of  syphilis.  Giant  cells  are  generally 
absent.  Naturally  these  differential  histological  details  must  be 

considered  collectively,  as  there  is  no  individual  histological  char- 
acter which  exceptionally  might  not  be  present  in  both  syphilis 

and  framboesia. 

Bouhas  and  Pian. — Some  of  the  older  authors  believed  that  under 

the  names  of  yaws,  boubas,  and  pian  three  different  diseases  were 

indicated.  All  those,  however,  who  have  had  opportunity  to  in- 
vestigate framboesia  in  different  parts  of  the  tropics  have  come 

to  the  conclusion  that  these  various  denominations  are  simply  local 

synonyms  indicating  the  same  pathological  entity,  though,  of  course, 
each  of  these  terms  is  sometimes  used  by  natives  to  indicate, 
besides  framboesia,  other  clinically  similar  conditions.  Comparative 
experimental  investigations  made  by  one  of  us  have  led  to  the  same 

result,  inasmuch  as  he  has  been  able  to  demonstrate  that  monkeys 
successfully  inoculated  with  Ceylon  framboesia  become  immune  to 
boubas  and  pian,  and  vice  versa. 

Breda  and  De  Amicis,  in  Italy,  have  not  found  T.  pertenue  in 
Italian  emigrants  returning  from  Brazil,  and  suffering  from  what 
they  considered  to  be  boubas  ;  but  Splendore  has  shown  their  cases 
to  have  been  cases  of  Leishmaniasis  and  Blastomycosis.  The  fact 
is,  that  in  South  America  the  term  boubas  is  used  by  the  natives  to 
cover  several  clinically  similar  diseases,  while  most  medical  writers 
use  the  term  as  a  s\Taonym  for  framboesia.  Rivas,  Linderman,  and 
Robledo  have  found  the  T.  pertenue  in  their  cases  of  boubas  in 
Venezuela,  Brazil,  and  Colombia.  It  is  not  to  be  excluded,  how- 

ever— in  fact,  it  is  probable — that  future  investigation  will  show 
that  there  are  several  varieties  of  T.  pertemie. 

Prognosis. — The  prognosis  is  not  serious  so  far  as  life  is  con- 
cerned. In  1908,  in  the  Ceylon  hospitals,  3,246  cases  were  treated, 

with  twenty-three  deaths  ;  in  1904,  out  of  3,591  cases,  sixteen  died  ; 
m  1903,  out  of  3,254  cases,  ten  only  died.  The  prognosis  is  far  more 
serious  in  children  than  in  adults.  When  the  disease  ends  fatally  the 
termination  is  generally  due  to  secondary  infection,  the  frambcetic 
ulcerated  lesions  becoming  phagedenic,  and  giving  opportunity 
to  septicccmia  and  pyogenic  processes  to  develop.  Though  fram- 

boesia rarely  terminates  in  death,  its  long  duration  and  great  con- 
tagiousness render  it  a  serious  malady.  The  patients  suffering 

from  It  are  unable  to  attend  to  their  work.  Epidemics  of  fram- 
boesia, therefore,  are  of  the  greatest  consequence  on  tea,  sugar  and 

other  plantations,  as  they  reduce  the  supply  of  labour. 
Treatment.— The  most  efhcacious  and  quickest  treatment  is  by 

i^-hrhch-Hata  salvarsan  or  neo-salvarsan.  These  drugs  seem  to  act 
m  tramboesia  more  quickly  and  more  powerfully  than  in  any  other spirochetal  and  treponemal  condition  ;  in  fact,  in  framboesia  the 
theraptasterilans  magna  m^EhxlicVs  meaning,  by  a  single  dose  can oiten  be  obtained.  Salvarsan  was  first  tried  with  good  results  in 
experimental  yaws  by  Nichols,  and  in  patients  suffering  from  the 



1192  FRAMBCESIA  TROPICA  (YAWS) 

disease  by  Strong  in  the  Philippine  Islands,  and
  Castellani  in 

Ceylon  while  Alston  in  the  West  Indies  made  th
e  interesting 

observation  that  the  serum  of  patients  treated  
with  salvarsan 

showed  remarkable  curative  powers  when  injected
  in  irambcesia 

patients.  Recently  the  salvarsan  treatment  o
f  frambcesia  has 

become  general,  having  been  used  with  very  good  re
sults  by  Ue 

Gorge  and  Mouzels,  Sabella,  Born,  and  many 
 others.  The  sal- 

varsan treatment  is  especially  efficacious  in  recent  cases.  
Relapses, 

however,  occasionally  occur.  In  very  old  c
ases  with  tertiary 

lesions  the  treatment  may  fail. 

Mode  of  Administration  and  Dosage.— Salv
arsan  may  be 

given  by  intramuscular,  subcutaneous,  or  i
ntravenous  injection; 

bv  the  mouth  in  alkahne  solution  ;  and  also  by 
 the  rectum  in  the 

form  of  enemas  or  suppositories.  We  
recommend  the  intra- 

muscular and  intravenous  injections.  The  admmistratio
n  by  the 

rectum  in  our  experience  does  not  give  any  goo
d  result,  and  ot  the 

oral  administration  we  have  no  personal  exper
ience 

Intramuscular  Injections.— The  injection  is 
 generally  given  m  the 

buttocks,  with  the  usual  precautions  as  regards  th
e  dj^l^/^^^ion  of 

the  skin,  and  the  use  of  a  sterile  all-glass  s
yringe.  The  q^ic^kest 

method  of  disinfecting  the  skin  is  to  paint  it  w
ith  tincture  of  lodme^ 

The  dose  to  be  given  in  adult  males  is  0-40  to  0-50  Sr^^'l'^^^^^^l 

females  and  thin  individuals  0-30  and  0-4
0  gramme.  A  dose  exceea 

ng  o  60  gramme  should  never  be  given  e
ither  m  n.ales  or  emale^; 

In  childrin  the  dose  is  0-03  to  0-04  gramme 
 for  each  year  of  age,  or 

0-008  gramme  for  each  kilogramme  of  wei
ght. 

The  injection  of  salvarsan  in  the  same 
 dose  can  be  repeated  af  er 

two  or  hree  weeks,  if  the  first  one  has  not  been  completely  succes
^^^^ 

The  drug  is  not  easily  soluble,  and  v
arious  methods  of  prepanng 

the  liS  to  be  injected  have  been  d
escribed,  The  simplest  method 

S  Ehrhch's  The  salvarsan  powder  (
0-30  to  o-6o  gramme)  is  rubbed 

4™Ue  methyl-alcohol  (pure)  in  a
  sterile  vessel,  and  then  mixed 

iirUVi  Tn  +n  90  c  c  of  normal  salt  solution. 

"  Andkdtae"  „°eutral  solution  is  preferable  and  «  P-Pa-d 
 by 

rnhb^nP  the  drug  in  a  ster  le  mortar  wi
th  10  to  20  drops  01  a 

5  pe?  ceS  solutin  of  sodium  hydra
te,  and  adding  8  to  10  ex.  0 

sterile  distilled  water,  stirring  contmuously    In  ̂ '^'lll^^^Zm 

clear  solution,  it  generally  requires  i  cc.     
 i  2  c.c^  oi  the  som^^ 

hydrate  solution  for  o-6  gramme  of  salvar
san ,  a  f  ̂pens  on  of  the  m  ug 

hf  oUve-oil  or  some  other  fatty  material  
may  also      used.    A  good 

T.rP-naration  of  this  type,  which  we  
have  often  used,  is  by  i'asmi. 

P"tT  suspensions  i^oil  may  often  be  g^-- -J^^^^^^^^^^^ 
cutaneously  in  the  interscapular  region.    The  ̂^tj^^J^^^^^^^^^^^^ 

removed  surgically.  smaller  than  for  the  intra- 
Intravenous  Injections.— The  dose  ̂ ^^^  '"^^,,^16  for  women 

muscular  injection,  0-4  gramme
  for  men  and  0  3  gramme 
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being  sufficient.  The  preparation  of  the  solution  to  be  injected  is 
as  follows  :  One  of  the  glass  phials  in  which  salvarsan  is  put  up  in 

the  dose  of  0'6o  gramme  is  broken,  and  the  contents  {o'6o  gramme 
of  salvarsan)  is  carefully  added  to  30  or  40  c.c.  of  physiological  salt 
solution  made  with  distilled  water  in  a  sterile  stoppered  vessel.  It 
is  dissolved  by  shaking  thoroughly,  and  by  adding  tz  c.c.  (about  23 
drops)  of  15  per  cent .  sodium  hydrate  solution .  A  precipitate  is  formed 
which  redissolves.  The  solution  should  then  be  diluted  to  300  c.c. 

with  normal  saline  ;  i  or  2  more  drops  of  sodium  hydrate  may  be 
required  if  the  hquid  is  not  clear.  Each  50  c.c.  of  this  solution 

contains  o-i  gramme  of  salvarsan.  In  man,  200  c.c  should  be 
injected,  in  women  150,  in  children  less,  according  to  the  rules 
given  supra. 

For  the  intravenous  injections  special  apparatus  has  been  devised, 
based  on  the  principle  of  the  Grantly  douche.  A  convenient  one, 

which  may  serve  for  all  these  forms  of  injection,  has  been  placed  on 
the  market  by  W.  H.  Martindale. 

Precautions  to  be  Observed. — The  solution  should  be  prepared 
with  sterile  salt  solution  made  with  freshly  prepared  distilled  water 
and  chemically  pure  sodium  chloride.  It  should  be  perfectly  clear  ; 
it  should  be  slowly  infused  into  the  vein  (200  c.c.  in  about  eight 
minutes)  ;  it  should  not  be  cold  (about  the  temperature  of  the  body 
if  possible)  ;  the  patient  should  be  in  bed,  and  should  be  kept  there 
for  a  couple  of  days.  If  signs  of  collapse  occur  during  the  infusion, 
it  should  be  stopped  at  once,  and  an  injection  of  caffein  given. 
Neo-Salvarsan. — This  preparation,  discovered  by  EhrHch  and 

his  co-workers,  acts  Uke  salvarsan,  but  is  less  toxic,  less  painful,  and 
has  the  great  advantage  of  being  more  easily  soluble.  It  is  given 
by  mtramuscular  or  intravenous  injection.  The  dosage  in  man  is 
the  sa.me  as  for  salvarsan — viz.,  0-4  to  0-6  gramme  or  q-qi  gramme 
per  kilogramme  of  weight— though  larger  doses  up  to  i  gramme 
have  been  given  with  impunity. 

As  regards  the  dosage  and  mode  of  administration,  Castellani  has 
shown  that  in  infected  rabbits  the  dosis  tolerata  is  nearly  three  times 
larger  than  for  salvarsan  ;  the  dosis  sterilans  is  one-tenth  of  the do  sis  tolerata. 

disease  in  various  ways.  In  Samoa  the  patient  is 
rubbed  down  with  sand  and  washed  in  the  sea,  after  which  the  yaws  are 
scraped  with  a  shell.  In  the  West  Indies  boiled  and  beaten-up  leaves  of 
ttie  physic-nut  are  applied,  or  powdered  alum  and  sulphur  used.  In  Ceylon the  vedaralas  (native  doctors)  apply  concoctions  of  various  herbs,  and  give decoctions  of  sarsaparilla  and  other  roots.    They  also  use  mercury  disguised 

iodH."°''Afr^'-«;'^^^.J"^l°"*y  °^  European  practitioners  use  potassium iodide.    Others  affirm  this  drug  to  be  quite  useless,  and  believe  that  cleanli- 
ness and  good  and  abundant  food  are  quite  sufficient  to  bring  about  a  cure 

rr.:f^        frolombo  Chnic  for  Tropical  Diseases  some  experiments  have  been 
„!,  treatments,  and  the  conclusion  arrived  at  has  been  that 

linnt  r'"f  neo-salvarsan  treatment  is  the  most  effective  of  all  ;  potas- 
the  w  "  ̂   successful ;  mercury  has  practically  no  eiiect  whatever  on 

the  e^cerSfon  nn"? +if^'^',  may  recover  spontaneously,  but  this  is  certainly 
doses  *he  rule.    The  potassium  iodide  should  be  given  in  large 
doses  (in  adults  15  grams  and  in  children  5  grains  three  times'daily).  Occa- 
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sionally  cases  are  met  with  refractory  to  potassium  iodide,  and  tertiary  lesions 

are  often  intractable.    The  yaws  patients  usually  bear  large  doses  we  1. 

When  severe  symptoms  of  iodism  set  in,  the  dose  should  be  temporar
ily 

decreased,  or  the  treatment  may  be  stopped  altogether  for  a  few  days. 

An  important  point  often  overlooked  by  the  practitioner  is  tli
at  the 

potassium  iodide  treatment  should  be  prolonged  for  a  considerable
  time 

after  the  complete  disappearance  of  the  eruption,  inasmuch  
as  clinical 

experience,  as  well  as  experiments  on  inoculated  monkeys,  prove  th
at  tUe 

specific  Treponemata  may,  and  do,  persist  in  the  lymphatic  
glands  and 

internal  organs  long  after  the  cutaneous  manifestations  have  
disappeared 

Atoxyl  has  been  tried  by  Neisser  in  monkeys  experimentally  i
noculated  with 

the  disease ,  and  by  one  of  us  in  human  patients.    The  results  are  occasionall
y 

fairly  good. 

Broden  in  iqio  and  recently  others  have  tried  an
timonial  prep- 

arations with  good  results.  The  method  of  administration
  is  by 

intravenous  injection,  as  in  sleeping  sickness  (see  p.  gbb).  . 

Local  Treatment.— This  consists  chiefly  m  keepm
g  the  skin 

scrupulously  clean,  washing  the  eruption  twice
  daily  with  a  per- 

chloride  of  mercury  solution  (i  to  1,000),  which  gr
eatly  aUays  the 

itching.  The  ulcerated  lesions  may  be  du
sted  with  iodoform, 

europhen,  xeroform,  or  boracic  acid.  Mercury
  ointments  may  be 

beneficial,  but  in  our  experience  are  not  s
ufficient  to  hmder  secon- 

dary pyogenic  infections.  Caustics  are  not  
called  for  unless  the 

ulcers  become  phagedenic.  In  such  cases  p
ure  carbohc  acid  is  bes 

Though  the  external  treatment  may  be  us
eful,  one  must  bear  m 

mind  that  it  is  not,  as  a  rule,  sufiicient  alone  
to  cure  the  disease  _ 

Prophylaxis.— In  countries  where  fra
mboesia  is  endemic  tne 

shghtest  abrasions  of  the  skin  should  be  ta
ken  care  of  and  propeily 

ieTted  w^^^^  antiseptics.  Frambcsia  patients  ̂  Wd  be  pre^^^^^^^^^ 

from  mixing  with  the  rest  of  the  population  and  ̂ Jonld  be  1^^^^^^^^ 

in  special  hospitals  till  the  disease  is  cu
red  Their  skm  lesions  shou  d 

be  properly  dressed,  and  thus  prev
ented  from  becoming  a  souice 

of  infection  through  the  agency  of 
 flies  and  other  insects.  Their 

huts  and  belongings  should  be  thorou
ghly  dismfected. 
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CHAPTER  XLV 

VERRUGA  PERUVIANA 

Synonyms-Definition  -  History  -  Climatology  -  etiol
ogy  -  P^.«;ology  - 

^    mstopathology-Symptomatology-Diagnosis  -  Pr
ognosis  -  freatment 

— Prophylaxis — References. 

Synonyms. -Peruvian  wart,  Verrug
a  Blanda,  Carrion's  Fever 

Verruga  de  Castilla,  Verruga  of  the  Andes, 
 Verruga  de  Zapo  o  d 

Ouinua   Verruga  Andicola,  Verruga  Mu
lar,  Verruga  de  Sangre, 

f  Xe  de  la  Oroya,  Verruga  de  Crapau
d,  Bouton  des  Andes.  The 

word  '  verruga  '  signifies  in  Spanish  a  wart.  . 

Definition -Verruga  peruviana  is 
 a  chronic  endemic  specific 

geS  d^^o^der  of  unknown  origin,  not
  contagious,  but  apparently 

fnoculable  and  characterized  by'  an  irregular  -er  associa^^^^^ 

rheumatoid  pains,  anemia,  followed 
 by  granulomatous  swellmgs  in 

the  skin,  mucous  membranes,  and  organs  of  the
  body  , 

History  —It  is  probable  that  the  dis
ease  existed  m  South  America 

beforfthe  aSof  the  Spaniards,  for  the  earliest  r^^^^^^^^^      t o  i 

are  found  in  Spanish  works  on  Peru  
m  the  sixteenth  century,    i  ne 

first  record  is  by  Agustin  de  Zarate,  Treasu
rer  of  L™^; -V^/^^' 

?mstory  of  thelon'quest  of  Peru.'  written  -  i543.;n  w^^^^^^^^^ 

relates  that  warts  or  small  tumours 
 appeared  on  the  f^^^  and  ̂ tner 

parts  of  the  body,  which  were  
more  deadly  than  smaUpox,  ana

  . 
almost  as  fatal  as  plague. 

 ,^  j , 

Garcilas  de  la  Vega  records  that  a  quarter  of  ̂^^'^f^'-^^^l^^^  , 
Francois  Pizarre  perished  from  this  cause,  ̂ hile  .^^rthe  Sse^^^^^^ 

(x6x7),  and  other  early  enters  also ^^^^^^^^ After  this  period  writers  on  Peru  either  laii  to  me  Bueno's  f 
at  all,  or  only  write  short  paragraphs  ̂ ^^^  in  , 

geographical  description  of  the  provmce  of  Can
ta  P^?^^^^^^^  ,  ■ 

Tyltt  which  it  is  mentioned  under  i^^^^^^^^^  . 
The  modern  descriptions  of  th

e  disease  begm  wit 

Tschudi  in  1843.  Malo  in  1852,  Smith  m  1858  ̂ ^^^^^^^^^ 

Odriozola  in  1858,  Velezin  1861
,  andDounon  in  1871,  the  last

  nai 

•  giving  a  very  clear  account  of 
 the  complaint. 

^  But  nttle  interest  was,  however,  ̂ aken  in  it  u^itd  i^^^^^^^^ 
severe  outbreak  of  fever  took  f  f^^^^o/a  TWs  cCpl^  to' 

the  railway-line  between  Lima  
and  Uroya.     laib  f 
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^onie  reason  was  called  '  Oroya  fever,'  although  it  did  not  affect 

Oroya.  About  the  same  time  Dounon's  excellent  paper  appears  to 
have  interested  French  naval  surgeons,  so  that  numerous  investiga- 

tions as  to  verruga  and  Oroya  fever  were  made  both  by  Peruvian 

doctors,  such  as  Pancorvo  and  others  in  1875,  and  French  surgeons, 

such  as  Fournier  in  1874,  Bourse  in  1876,  and  Tupper  in  1877. 

During  this  period  there  was  much  disputation  as  to  whether  Oroya 

fever  was  related  to  verruga,  or  was  a  distinct  clinical  entity.  In 

1885  Daniel  A.  Carrion,  a  student  of  the  Faculty  of  Medicine  of 

Lima,  who  had  for  some  time  been  studying  the  disease,  attempted 

to  settle  this  question  by  vaccinating  both  his  arms  with  the  blood 

from  a  verruga  tumour  on  August  27,  1885,  and  on  September  17 

he  began  to  suffer  from  the  symptoms  of  Oroya  fever,  from  which  he 
died  on  October  5.  In  honour  of  this  noble  attempt  to  elucidate 

the  aetiology  of  the  fever,  his  compatriots  have  since  referred  to 

Oroya  fever  as  Carrion's  disease. 
The  unfortunate  death  of  this  brave  young  man  stimulated 

inquiry,  and  a  very  large  number  of  investigations  were  published, 
of  which  it  is  only  possible  to  mention  a  few. 

In  1885  Izquierdo  announced  the  discovery  of  a  bacillus  in  some 
specimens  sent  to  him  in  spirit,  which,  of  course,  prevented  anything 
of  the  nature  of  a  thorough  bacteriological  investigation. 

In  1887  Florez  grew  a  coccus  on  agar-agar  inoculated  with  the 
blood  from  persons  suffering  from  verruga.  In  i8g8  a  most  elaborate 
monograph  by  E.  Odriozola  appeared,  which  the  reader  interested 
in  the  subject  is  strongly  advised  to  peruse. 

In  the  same  year  NicoUe  and  LetuUe  independently  described 
bacilli  resembling  those  of  tuberculosis  in  the  skin  lesions.  Barton, 

in  1902,  published  the  first  careful  bacteriological  examinations  of 

Carrion's  fever,  and  from  1903  to  the  present  time  Bifii  has  written 
a  series  of  able  papers  on  the  disease. 
We  are  therefore  confronted  with  two  conditions  described  by 

authors — viz.,  a  disease  which  may  or  may  not  begin  with  fever,  and 
which  ultimately  ends  with  a  most  peculiar  and  typical  eruption, 

verruga  peruviana,  and  another  disease  characterized  by  an  incuba- 

tion period  of  twenty-one  days,  as  proved  by  Carrion's  inoculation, 
and  of  a  severe  type  often  ending  in  death,  without  the  appearance  of 
any  eruption.  Are  these  two  conditions  one  and  the  same  disease — 

that  is  to  say,  is  Carrion's  fever  Peruvian  wart  without  an  eruption, 
or  are  the  two  separate  pathological  entities  ?  Tasset,  in  1872, 

held  that  they  were  separate  entities,  and  that  Carrion's  fever  was 
a  typho-malarial  fever,  but  since  the  inoculation  of  Carrion  most 
authors  have  considered  the  two  diseases  to  be  one  and  the  same, 
though  every  now  and  again  some  author  has  objected,  and  has 

held  that  Carrion's  fever  was  typhoid.  In  igoi-02  Barton,  as the  result  of  careful  bacteriological  researches,  concluded  that  in 
the  blood  and  organs  of  persons  dying  from  Carrion's  fever  a  micro- 

organism could  be  found  which,  though  similar  to  Bacillus  coli 
communis  in  many  respects,  was  easily  separable  therefrom.  This 
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organism  was  fatal  to  inoculated  animals,  causing  a  septicaemia 

and,  it  is  said,  a  verruga-like  eruption  in  the  skin.  Bifft  has  carefully 

investigated  this  bacillus,  and  finds  that  it  is  present  constantly  and  , 

in  abundance  in  persons  suffering  from  Carrion's  fever,  but  is 
absent  in  patients  suffering  from  verruga  peruviana  without  fever. 

It  is  agglutinated  by  the  serum  of  persons  suffering  from  Carrion's 
fever,  but  not  by  that  of  patients  suffering  from  verruga  who  have 

not  had  fever.    The  micro-organisms  are,  however,  not  always  of 

the  same  strain.    Thus,  Biffi  has  separated  two  different  strains, 

one  of  which  resembles  Schottmiiller's  B.  paraiyphosus  B,  and  the 

other  Gartner's  bacillus.    Biffi  and  Carbajal  were  unable  to  confirm 

Barton's  results  as  to  the  presence  of  a  skin  eruption  in  aninials 

inoculated  by  these  strains.   They  therefore  conclude  that  Carrion's 
fever  is  a  separate  pathological  entity  distinct  from  verruga,  and 

that  it  is  a  fever  belonging  to  the  paratyphoid  group,  but  differs 

from  the  usual  types  by  being  due  to  a  different  organism,  and  by 

occurring  in  patients  suffering  from  verruga.    In  this  finding  they 

are  supported  by  the  chnical  observations  of  several  observers, 

among  whom  may  be  mentioned  Eder. 

The  next  question  which  must  be  considered  is  the  nature  of 

verruga  peruviana,  for  recently  it  has  been  suggested  that  it  is  fram- 

bcesia,  and  this  has  been  specially  emphasized,  since  it  has  been 

reahzed  that  it  may  run  its  course  without  any  fever.  Biffi,  how- 

ever, has  clearly  shown  that  they  are  separate,  framboesia  being 

contagious,  verruga  not  ;  framboesia  beginning  with  an  initial
 

lesion,  verruga  not  ;  framboesia  being  due  to  Treponema  perienue 

Castellani,  verruga  not.  We  may  therefore  conclude  that  verruga 

peruviana  is  a  definite  pathological  entity.  Further  researches  
m 

the  disease  have  been  made  by  Bassett-Smith,  Mayer,  and  others. 

Climatology. — Verruga  peruviana  is  confined  to  South 
 America, 

and  to  the  western  slopes  of  the  Andes  in  Ecuador,  Peru,  Bolivia,
  and 

the  northern  parts  of  Chih,  the  most  important  endemic  are
a  being 

Peru  where  it  is  almost  limited  to  the  departments  of  Ancach
s  and 

Lima  lying  north  and  south  of  the  tenth  parallel,  and  on  
the  western 

side  of  the  Andes.    The  department  of  Ancachs  compris
es  seven 

provinces,  of  which  the  provinces  of  Pallusca,  Huayla
s,  Huaraz, 

and  Caiatambo,  which  are  on  the  western  slopes  of  the  A
ndes,  are 

most  affected,  while  that  of  Santa,  which  runs  along  th
e  littoral,  is 

almost  free.    The  disease  is,  however,  pecuharly  hmite
d  to  certain 

places  in  these  provinces.    The  heights  of  these  place
s  vary  from 

Cochas  in  the  province  of  Cajatambo,  which  is  onl
y  at  an  elevation 

of  406  metres,  to  Cajatambo,  in  the  same  province, 
 which  is  at  an 

altitude  of  3,350  metres,  but  according  to  Monge  
it  is  never  naturally 

acquired  at  an  elevation  below  2,800  feet  or  above 
 9,000  feet,  nor 

does  it  originate  in  the  main  valleys.  .       ̂   . i,  ̂ r-a 

One  striking  pecuHarity  common  to  all  the  plac
es  is  that  they  are 

in  narrow  valleys  along  tributaries  of  rivers.  
  The  principal  infected 

areas  are  Tablachaca.  Pallusca.  Corongo,  Pac
atqui  andNinabamba 

m  Pallasca  ;  Huaylas  and  Caraz,  in  Hua
ylas  ;  Yautan,  Par.acoto 
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Rurasca,  Nanca,  Jangas,  Pongor,  Anta,  and  another  distri
ct  on  a 

branch  of  the  River  Huarmey,  in  Huaraz  ;  Cochas,  Huayhllas,  and 

Cajatambo,  in  Cajatambo. 

In  the  department  of  Lima  there  are  six  provmces,  of  which 

Chancay,  Canta,  Huarochiri,  and  Yauyos  possess  endemic  areas, 

which  vary  in  height  from  900  to  2,030  metres.  In  Chancay 

there  is  Huaycho  ;  in  Canta,  Acos,  Viscas,  Yasu,  Magdalena,  and 

Yangas  ;  in  Huarochiri,  Santa  Eulaha,  Palle,  San  Geronimo,  San 

Pedro  de  Casta,  Surco,  Cocachacra,  Santa  Ana,  and  Sisicaya  ;  and 

in  Yauyos,  Omas. 
The  best-known  area  is  that  which  lies  along  the  railway  from 

Lima  to  Oroya,  which  begins  a  little  below  the  division  of  the  River 

Rimac  into  the  rivers  Santa  Eulalia  and  Cocachacra,  along  both  of 

which  the  disease  is  endemic  for  some  distance,  including  Santa 

Eulalia,  San  Geronimo,  Chaclla,  Cupichi,  San  Pedro  de  Casta,  San 

Pedro  de  Mama,  Santa  Ana,  Corcona  Cocachacra,  San  Bartolome 

(where  the  stream  which  runs  into  the  Cocachacra  River  is  called 

the  Aqua  de  Verrugas,  because  the  people  believed  the  disease  came 

from  drinking  the  water),  Cuesta  Blanca,  and  Surco. 

Here  again,  as  in  the  department  of  Ancachs,  the  disease  is 
restricted  to  certain  deep,  narrow  valleys,  locally  known  as 

'  quebradas,'  along  which  streams  flow,  and  which  are  some  28  to 
60  kilometres  distant  from  the  littoral,  where  the  disease  never 

occurs.  A  very  important  epidemiological  point  is  that  the  disease 
only  occurs  in  the  summer  when  the  rivers  are  in  flood,  and  when  all 
sorts  of  insects  abound.  Monge  points  out  that  earthquakes  are 
correlated  with  small  epidemics,  probably  because  the  disturbed 
population  become  more  exposed  to  the  infection,  whatever  that 
may  be. 

etiology. — The  causation  of  verruga  peruviana  is  quite  unknown. 
Popularly  the  disease  is  believed  to  be  conveyed  by  the  drinking- 
water,  which,  however,  has  long  been  discredited.  In  1875  Pan- 

corvo,  taking  into  consideration  the  well-known  fact  that  the  persons 
who  mostly  suffer  are  people  who  work  in  the  fields  or  disturb  earth, 

suggested  that  it  was  an  intoxication  due  to  sulphuretted  hydrogen 
liberated  from  the  earth,  a  view  which  never  received  any  marked 
support.  Odriozola  and  Tamayo  have  failed  to  find  any  bacteria 
in  people  suffering  from  the  eruption  of  Peruvian  wart.  It  is  said 

to  occur  in  animals,  especially  quadrupeds,  and  not  to  be  con- 
tagious. Chastang  believes  that  some  germ  is  inoculated  by  the 

thorns  of  Cactus  opuntia.  Long  ago  Raymondi  suggested  that 
verruga  would,  like  rabies  and  syphilis,  be  found  some  day  to  be 

due  to  a  definite  virus.  Translating  Raymondi' s  views  into  modern 
thought,  it  would  mean  that  the  three  diseases  would  be  found  to  be 

due  to  a  parasitic  protozoon,  and,  indeed,  there  is  no  doubt  about 
the  truth  of  this  with  regard  to  syphihs,  and  with  regard  to  rabies, 
and  it  is  quite  possible  that  verruga  peruviana  will  some  day  be 
found  to  be  of  protozoan  origin,  thus  confirming Raymondi's  striking conjecture. 
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The  study  of  the  distribution  of  the  disease  in  the  various  pro- 
vinces of  Peru,  as  detailed  above,  with  the  aid  of  a  large-scale  map, 

will  impress  the  reader  with  the  similarity  to  the  distribution  of  . 

Rocky  Mountain  fever,  and  will  lead  him  to  the  conclusion  that  the 

cctiological  cause  must  in  some  way  be  associated  with  some  blood- 

sucking animal,  perhaps  an  arachnid  ;  and,  indeed,  this  is  supported 

by  a  fact  well  known — that  the  persons  most  prone  to  the  infection 

are  those  who  work  in  the  fields.  Such  ideas  must,  however,  be 

taken  as  mere  suggestions,  as  at  present  there  is  no  direct  evidence 

in  favour  of  them.  Very  minute  bacillary-like  rods,  thicker  in  the 

middle  than  at  the  ends  and  variable  in  number,  have  been  described 

in  the  red  cells  by  Barton,  Gastraburfi,  Rabagliati,  and  Biffi.  They 

become  scanty  after  the  eruption,  and  disappear  during  convales- 

cence. Similar  bodies  have  been  seen  by  De  Vecchi,  Bassett-Smith 

and  Martin  Mayer.  De  Vecchi  considers  them  to  be  products  of 

degeneration. 

Age,  sex,  and  race  appear  to  have  no  influence,  though  it  has  been 

asserted  that  the  coloured  races  have  a  partial  immunity,  which 

is  due  to  mild  attacks  at  a  very  early  age,  as  nearly  every  inhabitant 

in  the  towns  of  the  endemic  areas  acquires  verruga,  and  if  reinfected 

has  only  a  very  mild  attack,  for,  as  a  rule,  an  attack  confers
  a 

lasting  immunity.  Strangers  visiting  an  endemic  area  are
  attacked 

almost  at  once  with  the  disease  in  its  gravest  form.  The  disea
se 

may  be  acquired  by  traveUing  through  an  endemic  area,
  but  there 

is  much  more  risk  of  infection  if  a  night  is  spent  therein,  and  if  th
e 

endemic  zone  is  quitted  before  sunset  the  risk  of  infection  is  gr
eatly 

diminished.  Another  important  point  is  that  newly-bor
n  infants 

may  acquire  the  disease.  Cole  has  made  some  inocu
lation  experi- 

ments in  monkeys  with  a  certain  degree  of  success. 

Pathology.— As  the  causation  is  quite  unknown,  th
e  account  ot 

the  pathology  must  be  limited  to  very  few  remarks.  
  There  appears 

great  doubt  as  to  whether  verruga  can  be  transmitted 
 to  animals  by 

inoculation,  though  Odriozola  relates  that  he  inocu
lated  a  bitch  with 

the  blood  from  verruga  lesions  obtained  from  a 
 post-mortem,  witn 

the  result  that  the  animal  developed  a  typical  sk
m  eruption,  ana 

eventually  died.    The  disease  is  said  to  occur  
naturaUy  among 

animals-..g.,  horses,  mules,  asses,  dogs,  and  f
owls-but  especiaUy 

among  quadrupeds,  although  Monge  states 
 that  no  one  has  definitely 

proved  that  this  is  the  verruga  of  man,  and  th
e  ordmary  laboratory 

animals  cannot  be  infected  with  the  disease.    
The  infection  m  man 

begins  with  a  general  illness,  which  would  ap
pear  from  the  fever  the 

anlmia,  and  the  pains  in  different  parts  of  the  b
ody,  "      °f  ̂he 

character  of  a  septicaemia,  after  which  the  ty
pical  eruption  appears 

on  the  skin,  mucous  membranes,  and  inter
nal  organs,  when  as  a 

rule' the  general  symptoms  of  fever,  etc.,  aba
te,  from  which  o  e 

would  inffr  that  the  organism  had  left  the  bl
ood  stream  and  be^-  e 

located  in  the  skin  and  other  organs.    It  is  possib
le  that    leaves  tl^ 

body  by  way  of  the  skin.    If,  however
,  the  local  lesion  develops  m 

such  places  as  the  meninges,  the  ch
oroid  plexus,  the  choroid  coat 
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of  the  eye,  the  intestines,  tlie  oesophagus,  or  larynx,  severe  symptoms 
are  apt  to  appear,  and  complicate  the  illness.  If  at  the  same  time 

a  paratyphoid-like  infection  takes  pake  during  the  febrile  stage,  the 
true  symptoms  are  masked,  and  a  peculiar  and  very  deadly  type 

of  fever,  called  '  Carrion's  disease,'  or  '  Oroya  fever,'  is  produced. The  morbid  anatomy  is  characterized  by  marked  pallor  of  the 
liody,  oedema  and  dropsy,  hypostasis  of  the  lungs,  enlargement  of 
the  liver  and  spleen,  and  hyperaemia  of  the  bone-marrow  ;  but 
apart  from  these  general  signs,  the  characteristic  features  are  the 
appearance  of  the  verrugas  in  the  skin  and  subcutaneous  tissues,  in 
the  ocular  and  palpebral  conjunctivae,  the  mucosa  of  the  nose,  the 
hps,  gums,  palate,  tongue,  pharynx,  larynx,  trachea,  oesophagus, 
stomach,  small  and  large  intestine,  in  the  substance  of  the  liver, 
spleen,  lungs,  thymus,  thyroid,  testicles,  kidneys,  and  lymphatic 
glands,  and  at  times  in  the  leptomeninges,  the  choroid  plexuses,  the 
choroid  coat  of  the  eye,  in  the  substance  of  the  muscles,  on  the 
periosteum  of  bones,  on  the  peritoneal  coverings  of  organs,  and  on 
the  pleura  and  pericardium. 

Histopathology.— The  histopathology  of  the  disease  has  been  care- 
fully studied  by  LetuUe,  Jamayo,  Escomel,  Jeanselme,  Hercules, 

Biffi,  and  De  Vecchi.  The  mihary  and  nodular  forms  are  of  the  same, 
taking  origin  around  the  capillary  bloodvessels  in  the  form  of  a  neo- 

plasm which  is  the  reaction  of  the  areolar  tissue  to  some  perivascular 
irritant.  The  connective-tissue  fibres  become  swollen,  and  between 
them  he  enibryonic  connective-tissue  cells,  while  the  interareolar 
spaces  contain  polymorphonuclear  cells  and  macrophages.  Micro- 

scopically a  non-ulcerated  skin  lesion  shows  the  cells  of  the  surface 
epithehum  swollen  and  distended  with  glycogen.  The  papillary 
layer  of  the  cutis  has  disappeared,  and  the  dermis  proper  is  infil- 

trated with  round  cells,  which  are  mostly  mononuclear  or  polymor- 
phonuclear leucocytes,  separated  by  a  slight  amount  of  fibrillar  con- 

nective tissue,  which  may  in  places  be  entirely  absent.  There  is 
some  doubt  as  to  whether  the  connective-tissue  corpuscles  con- 

tribute to  the  round-celled  infiltration,  as  has  been  asserted  by Izquierdo  ;  m  any  case,  the  recognizable  connective-tissue  cells  arc 
always  swollen,  and  their  nuclei  are  altered  in  various  ways  The cellular  infiltration  is  very  vascular,  and  in  the  case  of  the  older 
tumours  almost  cavernous  in  structure  ;  hence  the  liability  to hemorrhage,  which  is  such  a  marked  feature  of  the  disease. 

Ihe  subcutaneous  fatty  tissue  is  always  inflamed.  In  addition 
to  these  features,  LetuUe  describes  and  figures  some  most  peculiar structures  seen,  under  a  magnification  of  400  diameters,  between 
tne  cells  of  the  epidermis,  which  he  considers  to  be  clasmatocytes 

ihe  growths  appear  to  be  often  invaded  secondarily  with  micro- 
organisms, especially  if  ulcerated,  while  the  eosinophils  disappear 

mavnlf diminish  Myelocytes  may  be  present  and 
may  number  0-5  per  cent.,  and  there  may  be  some  large  mononuclear 

Smply  bilobed"^  polymorphonuclears  are 

76 
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Svmptomatology.— The  incubation  perio
d  is  not  definitely  known, 

and  instated  to  vary  from  eight  to  forty  day
s,  but  to  be  most  usually 

fTom  twenty  to  thirty  days,  during  whic
h  time  prodromata,  m  the 

form  of  malaise,  lassitude,  and  depression,
  may  be  experienced 

The  Invasion.-The  invasion  is  gradual,  t
he  prodromal  symptoms 

increasing  in  virulence,  while  anaemia  beco
mes  apparent  and  pecuhar 

rSiatoid  pains  appear  in  differen
t  parts  of  the  body.  These 

Srare  very  striking  and  very  mislea
ding,  for  they  may  m  sorne 

L  es  be  limitL  to  a  single  region  or  even  to  a  -"g^^  3-^^ ^^^^ 
on  the  other  hand,  they  may  be  more  ̂ ^^f^^^'  -^^^^^i^ 

diagnosis  of  some  nerve  disorder.  
As  a  rule,  but  not  invariably, 

fever  awears  and  varies  in  intensity  w
ith  the  severity  of  the  attack. 

and  often  dehrium.    Usually  it  is  mt
er- 

mittent  hfcharacter,  the  paroxysm
  beginning  about  noon  with 

Thil  s  severe  pa'ns,  much  thirst,  and 
 a  rise  of  temperature  to  abou 

104°  F  wiS    quick,  soft,  compressib
le  pulse,  and  endmg  m  about 

Stive  hours  by  crisis,  associated  
with  sweating  and  an  amehoration 

oTthe  Ss    The  h^er  and  lymphat
ic  glands  enlarge,  but  accord- 

xng  toSe  authorities  the  spleen
  is  not  palpable    The  patient 

raDidlv  bSomes  very  aneemic  and
  feeble,  and  usually  constipated 

S  mlv  S  tTmes  suffer  from  sever
e  diarrhoea.   The  destruction  of 

red  Snl  according  to  Monge,  is 
 enormous,  the  number  falling  to 

000  000  per  ?ubic^.iUimetre,  wi
th  microcytes  in  large  nunibers 

macrocvtes  normoblasts  (2,000  
per  cubic  miUimetre),  megatoblast

s 

"oT'ef cX  milhmetrei,  polychromatophiha  '""^^'f^iC;^- 
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may  vary  in  size  and  in  number.  Tlae  usual  size  is  about  that  of 

a  pea. 

When  fully  developed,  they  appear  as  elevated,  cylindrical,  fungi- 
form, or  irregular  wart-like  bodies,  usually  discrete,  red  in  colour, 

generally  firm  to  the  touch  (though  they  may  be  soft),  and  very 
liable  to  bleed.  This  type  of  eruption  is  the  forme  miliar e  (miliary 
type)  of  the  Odriozolas  and  Salazar.  In  addition  to  these  super- 

ficial tubercles  there  are  deep  subcutaneous  nodules  (nodular  type), 
which  lie  under  the  unaltered  skin,  and  from  which  at  first  they  are 
quite  free.  These  nodules  may  reach  a  large  size,  and  become 
adherent  to  the  skin,  ulcerate,  and  reach  the  surface  as  large  red 
fungating  masses,  which  readily  bleed.  This  is  the  forme  mulaire 
of  the  above-mentioned  authors.  Both  types  appear  on  the  skin, 
but  the  miliary  type  may  also  appear  on  the  mucous  membranes 
and  internal  organs,  while  the  nodular  type  is  confined  to  the  skin, 
especially  at  the  flexures  of  the  elbows  and  knees.  The  first  crop 
usually  appears  on  the  face,  and  the  extremities  may  be  discrete  or 
confluent  ;  in  the  latter  case  no  healthy  area  of  skin  may  be  visible. 
The  miliary  eruption  may  appear  when  the  general  symptoms  have 
abated,  but  the  nodular  is  accompanied  by  fever. 
The  area  of  the  skin  on  which  the  spots  appear  is  usually 

oedematous,  a  feature  most  commonly  observed  on  the  legs.  With 
the  appearance  of  the  eruption  the  fever  declines,  the  general 
symptoms  abate,  and  the  patient  feels  better,  but  the  blood  shows 
a  marked  dmiinution  in  the  red  cells,  some  of  which  are  nucleated 
and  a  corresponding  reduction  in  the  haemoglobin,  and  this  anaemia 
may  be  aggravated  by  hemorrhages  from  the  nodules,  which  may 
be  so  severe  as  to  cause  the  death  of  the  patient.    This  blood 
condition  has  been  carefully  investigated  by  Monge,  who  finds  that 
at  the  commencement  of  the  illness  there  is  oligocythtemia  micro- 
cytes,  macrocytes,  normoblasts,  and  megoloblasts  (under  i  000  per 
cubic   milhmetre),  with  poikilocytosis,  polychromatophilia,  and granular  red  cells.    The  haemoglobin  value  is  raised.    The  white 
cells  are  increased,  and  there  is  shght  polymorphonucleosis.  The 
mononuclears  have  well-marked  basophilic  protoplasm.  At  this  stage the  verrugas  may  develop  in  the  internal  organs,  and  cause  serious 
symptoms  :  thus  in  the  larynx  they  will  cause  dyspnoea  ■  in  the 
bronchi,  bronchitis;  in  the  lungs,  pneumonia;  in  the  pleura 
pleurisy;  in  the  nose,  epistaxis  and  difiiculty  in  nasal  breathing' m  the  oesophagus,  dysphagia  ;  in  the  intestine,  bloody  diarrhoea -in 
tlie  meninges,  bram  symptoms  ;  in  the  eye,  amblyopia  ;  and  in  the 
uterus,  metrorrhagia.  

j        ,     kx  m  uie 

After  lasting  from  four  to  six  months,  during  which  several  crops appear  and  disappear,  each  preceded  by  an  attack  of  fever  the 
eruption  finally  disappears,  and  the  nodules,  becoming  pale'  and 
noffiJ'S;.  '^PP'Tr^^?!"^  producing  a  scar,  while  the  Ulcerated nodules  dry  up  and  heal  by  cicatrization,  and  the  patient  is  left convalescent,  but  anaemic  and  feeble.  According  to  Monge  svsS 
matic  examination  of  the  blood  reveals  the  fact  that  a  thnf  arrives, 
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which  he  calls  ihe  critical  ■period,  when  the  leucocytes  are  reduced, 
the  polymorphonuclear  leucocytes  also  diminish  in  numbers,  and 

the  eosinophiles,  which  have  been  practically  absent,  i^eappear,  and 
a  definite  mononuclear  increase  supervenes.  This  critical  period 

lasts  four  to  five  days,  and  changes  completely  the  blood 
picture. 

During  the  decline  of  the  disease  there  is  slight  oligocythsemia  and 
granular  red  cells,  while  the  mononuclear  cells  are  increased  to 
50  to  60  per  cent.  ;  there  is  slight  eosinophilia,  and  the  h£emoglobin 
value  is  normal. 

The  course  of  the  disease,  however,  is  by  no  means  as  straight- 
forward as  depicted,  for  at  times  the  eruption  comes  out  poorly, 

and  is  limited  in  its  distribution,  or,  having  developed,  may  dis 
appear,  in  which  cases  the  general  symptoms,  which  may  have 
improved,  are  apt  to  return  and  cause  a  serious  illness. 

Varieties.  —  Slight  cases  may  pass  through  the  whole  illness 
without  fever,  while  more  severe  cases  show  intermittent  or  even 
remittent  fever. 

Complications. — ^The  complications  are  numerous,  and  include 
septic  poisoning,  malaria,  tuberculosis,  and  syphilis,  but  the  most 
severe  is  that  with  Barton's  bacillus. 

Sequelae. — The  usual  sequelae  are  anaemia,  dropsy,  and  affections 
of  the  nervous  system. 

Diagnosis. — The  most  important  feature  in  the  diagnosis  is  resi- 
dence in  one  of  the  endemic  areas,  when  a  person  complaining  of 

vague  pains  and  illness,  with  distinct  anaemia,  with  or  without 
febrile  symptoms,  should  be  regarded  as  most  hkely  to  be  suffering  . 
from  verruga.  The  rapidity  with  which  the  anaemia  is  developed  is 
an  miportant  point  in  the  diagnosis,  for  in  the  severe  forms  of  the 
disease  the  number  of  the  red  cells  will  fall  in  three  to  four  days  to 
less  than  1,000,000  per  cubic  millimetre,  and  even  in  slight  cases 
there  will  be  a  marked  diminution.  Concurrently  in  the  severe 
forms  all  the  signs  of  the  blood  picture  of  pernicious  anaemia  will 
cievelop.  This  anaemia  imprints  a  typical  fades  upon  the  patient, 
i  he  febrile  stage  must  be  differentiated  from  malaria  by  the  absence 
of  the  parasites  in  the  blood,  from  typhoid  by  the  serum  reactions, 
Jroni  tuberculosis  by  skin  and  ophthalmic  reaction,  from  rheumatism 
by  the  absence  of  the  swelling  of  the  joints,  and  from  histoplasmosis 
by  the  absence  of  the  parasite.  The  stage  of  eruption  must  be  dis- 

tinguished from  framboesia  by  the  absence  of  the  eruption  on  the 
trunk,  by  the  tendency  to  hemorrhage,  and  the  absence  of  Trej^o- nema  pertenue.  ^ 

Prognosis.--With  the  possibihty  of  such  a  serious  complication 
ds  Larrion  s  fever  arising,  or  in  later  stages  of  internal  verrugas 
orming,  the  prognosis  must  be  very  guarded.    A  good  sign  is  an 
f^ar  y  appearance  of  a  widely-spread  eruption,  while  a  poorly- developed  eruption  associated  with  anaemia  and  marked  weakness 
canSV'''  \"|P°?-  ^^^^"^  that  the  chfference  between  two 
consecutive  blood  counts  is  of  importance  in  deciding  the  prognosis 

^1 
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as  an  increase  in  the  mononuclears  and  of  the  eryt
hrocytes,  and  the 

appearance  of  eosinophile  cells  marks  an  mipr
ovement. 

The  appearance  of  the  eruption  per  se  shoul
d  not  be  considered  a 

good  sign  if  there  is  still  marked  oligocy
themia  and  polymorpho- 

"""Es^pecially  serious  is  the  disappearance  of  a  poorly-marked  erup- 

tion, and  the  reappearance  of  fever  pains,  etc.  
Cold  weather  and 

high  altitudes  are  unfavourable,  and  com
plications  increase  the 

gravity  of  the  case  considerably,  the  forme
r  because  it  delays  the 

Fig.  soo.-Vbbhuga  piruviasa:  E™
pi.o»  ok  i„, Face, Lips,  and  Tong

ue. 

(After  Biffi,  irom  the  AnMv  fur  Schig
s-  u.  Tropm-Hygiene.) 

development  of  the  eruption  an
d  may  cause  it  to  abort,  and  th

e 

fatter  becTuse  it  increLs  th
e  tendency  to  haemorrhage.  

The 

■-rairnr^NoTpedl^raTm^
M  known,  but  Odrio.cla 

rec™ds-hypodeLic  injections  of  arsen. 
 S 

the  endemic  region  to  t^^^^^^^^^  be  tried. 

rUs  and  cold  baihs'^^mst  be  spe
cially  avoided  as  being  apt  to  sto

p 

devefcrrient  of  the  eruptio'n,  and  l«nc
e  *o  e"dang^^^ 
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the  iron  is  best  administered  by  hypodermic  injections.  Carrion's 
fever  must  be  treated  in  the  same  manner  as  typhoid  fever. 

Prophylaxis. — In  the  present  state  of  our  Icnowledge  the  only 
possible  prophylaxis  is  to  avoid  the  endemic  regions. 
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CHAPTER  XLVI 

BERI-BERI  AND  EPIDEMIC  DR
OPSY 

Beri-Beri— Infantile  Beii-Beri— Epidemic  Dropsy— Re
ferences. 

BERI-BERI. 

Svnonyms.-Polyneuritis  Endemica,  Ne
uritis  Multiplex  Endemica, 

HydroprXsthmaticus,  Synclonus  Ber
iberia  Myelopathia  Tropica 

Scorbutica  Paraplegia  Mephitica,  
Sero-phthisis  Perniciosa  En- 

demka  Panneurife  Indenufa,  Berbiers.  Ka
kke  (sigm  ymg  a  disease 

of  the  legs  in  Japan  and  China  ,  L
oempoe  (Java),  Kaki-leni-but 

Hinchazon  de  los^Negros  y  Chinos,  Ma
lache  des  Sucrenes  (French 

Antilles)  Hinchazon  (Cuba),  Inchagao, 
 or  Perneiras  (Brazil). 

E tvmology.-The  word  '  beri-beri '  is  said  to  be  derived  from  the 

SinSse  1e';m,  meaning  '  cannot,'  which  ̂ \-^^^f.^^^^^^^ 
which  means  '  I  cannot,'  employed  m  the

  sense  ̂ ^at  the  person  is  too 

m  in  do  anvthine    There  is  another 
 Sinhalese  word  which  may 

Vally  be  tSted  as  '  cannot,'  but  this  -eans  that  the  per^^
^^^^ 

is  unwilling  to  do  something,  not  that
  he  f^oo  ill  to  do  it    It  is 

possible  that  the  above  interpretation  of  the  word  is  ̂̂ o^j;^*^^^^^^^ 

Cevlon  has  long  been  in  the  hands 
 of  Europe ans-^.g.,  .i^o^^uguese 

Datch  and  Enehsh-and  therefor
e  a  term  used  therem  would  be 

Sidesprerd    The?e  is  no  doubt 
 that  the  word  covered  a  large 

:^X'of' disease"  from  which^a  definite  P^»^^^^^^^^^ 

gradually  been  separated  out.  
  It  is  to  be  noted  however  t

nat 

ft  all  events,  at  the  present  t
ime-the  disease  does  not  exist

  en 

demically  in  Ceylon,  where  there 
 are  only  imported  cases 

Deftnition.-Beri-beri  is  an  acute  or  chrome,  endemic  or  f^  f^^^^^ 

disease  of  unknown  causation,  which  is  chajactenzed  
by  de^^^^^ 

tion  of  beri-beri  is  to  be  found  m  the  ̂ ^f^";^  ̂ ^^^^^,7^^  24  B.C.  in 
Pio  Cassius  of  a  disease  which  attacked  ̂ .^^"^^^^^^1/^}  belonging 

Arabia.    Kakke  is  also  mentioned  m  ̂ Chinese  pamp^^^^^^^  b^loj  J 
to  the  second  century  of  the  present  ̂ '^^/^^"'^^^jX^rir^ecor^  as 

in  another  belonging  to  the  seventh  
century,  while  it  is 
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occurring  in  Japan  in  tlie  ninth  century.  In  tlie  tenth  century  a 
distinction  was  made  between  tlie  atrophic,  dry  or  paralytic,  and 
the  hypertrophic,  wet,  or  dropsical  forms  of  the  complaint. 

In  1758-59  Bontius  was  the  first  European  doctor  to  give  an 

account  of  the  disease,  which  he  described  under  the  term  '  beri-beri.' 
Later,  Tulpius,  a  Dutch  physician,  also  described  the  symptoms  of 
the  disease  as  seen  in  a  person  who  had  returned  to  Holland  from 

the  Indies.  From  that  time  the  literature  on  beri-beri  has  grown 
until  it  has  reached  enormous  proportions,  but  unfortunately  there 

is  no  doubt  that  until  recently  several  diseases,  especially  agchylo- 
stomiasis  and  epidemic  dropsy,  were  confounded  with  it.  Rogers 

in  1S08,  and  later  Davy,  described  the  disease  as  '  beri-beria,'  while 
the  latter  says  that  it  is  almost  pecuhar  to  Ceylon.  There  is  little 

doubt  that  the  condition  described  by  Davy  was  in  reality  agchylo- 
stomiasis. 

In  1847  Carter  gave  a  description  of  the  disease,  indicating  asthma 

as  the  principal  feature,  probably  because  of  the  cardiac  dyspnoea. 
In  1873  Fayrer  laid  great  stress  on  cedema  as  the  important  clinical 
feature.  In  1877  Wernich  defined  the  disease  kakke  in  Japan, 
while  van  Meedervoort  showed  that  it  was  the  same  disease  as 

beri-beri.  In  1886  Kynsey  published  an  account  of  the  anaemia  or 
beri-beri  of  Ceylon,  by  which  he  really  meant  agchylostomiasis  ;• 
hence  the  idea  that  beri-beri  was  due  to  Agchylosioma  duodenale, 
md  hence  the  large  number  of  cases  of  so-called  beri-beri  in  Ceylon 
years  ago. 

The  scientific  and  clinical  study  of  the  disease  has  been  largely 
due  to  the  work  of  Oudenhoven,  Da  Sylva  Lima,  Overbeck  de 
Rieyer,  Baelz,  Scheube,  Pekelharing  and  Winkler,  Hamilton  Wright, 
Jataki,  Braddon,  Fraser  and  Stanton.  The  workers  on  the  eetiology 
of  the  disease  are  so  numerous  that  this  part  of  the  history  is  best treated  in  the  section  on  the  causation. 

Beri-beri  is  in  certain  regions  a  most  serious  disease.  Thus 
Braddon  says  that  in  the  Straits  Settlements  and  Malaya,  where 
the  population  is  only  1,250,000,  no  less  than  150,000  cases  of  the 
disease,  with  30,000  deaths,  have  occurred  in  Government  hospitals 
and  infirmaries  in  the  last  twenty  years  ;  but  he  says  that  only 
one-third  of  the  deaths  of  Chinese  took  place  in  those  hospitals,  and therefore  the  total  deaths  in  that  period  would  be  about  loo.oooi 
it  IS  also  a  great  element  in  inefficiency,  for  it  is  reckoned  that 
33  per  cent,  of  the  sailors  of  the  Japanese  Navy  prior  to  1884  were 
continuously  disabled  by  it.     In  1904-05  it  is  said  that  24  per 
'  ent.  of  the  entire  sick  and  wounded  in  the  Japanese  armies— '■e.,  about  85,000  men— were  also  disabled  by  it.    It  is  obvious 
herefore,  that  the  disease  is  of  great  medical  and  economic  interest' tor  its  incidence  particularly  falls  upon  the  labourer,  the  sailor  the 

^ojdier,  and  the  prisoners  in  the  gaols,  and  hence  hampers  both  the 
■mployer  of  abour  and  the  Government.    Braddon  estimates  the ost  ot  the  disease  to  the  Government  of  Malaya  as /lo.ooo  per annum  m  direct  hospital  charges  only.        .  ^ 
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Recently  much  work  has  been  done  by  Eijkman,  Vordeman, 

Fraser,  Stanton,  Funk,  and  many  other  observers,  with  the  result 

that  the  consensus  of  opinion  at  the  present  time  is  that  ben-ben 

is  a  deficiency  disease— i.e.,  is  caused  by  the  deficiency  of  some 
essential  substance  in  the  dietary. 

Climatology —The  endemic  centre  of  beri-beri  appears  to  be 

Eastern  Asia,  Japan,  China,  the  Phihppine  Islands,  In
do-Chma. 

Java,  and  Malaya.    It  is  also  said  to  occur  in  Brazil  and,  acc
ordmg 

to  Plehn,  in  Reunion,  Mauritius,  Nossi-be,  Zanzibar,  Cape  Colony,
 

Senegal,  Angola,  the  Congo  Free  State,  and  the  Cam
eroons.  \\e 

have  met  with  the  disease  on  the  Gold  Coast  m  Chmese  mme
rs,  but 

have  not  noted  it  in  the  native  population,  though  it  may  possib
ly 

exist.    Isolated  epidemics,  sporadic  or  imported  ca
ses,  o^^cur  in 

England,  Ireland,  and  other  parts  of  Europe,  the 
 United  btates 

Canada,  and  in  Ceylon.    In  the  last-named  place  
it  is  now  almost 

entirely  absent,  and,  indeed,  it  is  possible  that  ma
ny  of  the  cases 

reported  years  ago  may  have  been  agchylostomi
asis  or  some  other 

disease.    Imported  cases  from  India  and  China  a
re  frequently  met 

with  in  Colombo,  owing  to  its  possessing  a  
large  harbour  where 

numerous  vessels,  with  Chinese  and  Indian  crews, 
 call 

It  is  believed  that  the  Bihimbo  disease  of  t
he  Chaka  district  ot 

Uganda  is  beri-beri.  The  disease  known  i
n  that  country  as  mun- 

hijo,  and  beheved  at  one  time  to  be 
 beri-ben,  been  demon- 

strated to  be  Malta  fever.  In  the  tropics  it  is  said 
 to  occur  more 

often  in  the  cool  wet  months.  +  +; 

Etiology -The  causation  of  beri-beri
  is  at  the  present  time 

beheved  to  be  due  to  the  deficiency  of  
some  essential  substance  m 

the  food,  but  as  may  be  imagined  in  
such  a  widespread  and  fata 

disorder,  the  investigators  have  been  many,  and  hence  the  th^^^^^^^ 

are  legion.  In  order  to  comprehend  the  present  st^^^  °  /.^^^^^^ 

tion,  it  is  necessary  very  briefly  to  
review  a  few  ̂ hese  theones, 

which  will  be  best  done  by  foUowmg  
a  method  of  classification. 

1.  Arsenical  poisoning  (Ross). 

2.  Oxalate  poisoning  (Treutlem). 

3.  Carbon  dioxide  poisoning  (Ashmead). 4.  Food  poisoning  : —  .  . 
la)  Ichthyotoxismus  (Grimm  and  Miura)^  •  y^j, 

M  Sitntoxismus    (Eiikman,   Vorderman
,  Yamagiwa, 

(6)  Sitotoxi^smus      ̂ ]^^^^^^^  Braddon,  Fraser  and  Stanton) . 

lathyrism  (Le  Roy  de  INIencourt). 

c.  Some  deficiency  in  the  food  :— 

la)  Deficient  nitrogenous  complex. 
(b)  Deficient  nitrogen  (Takaki  . 
fc   Deficient  fat  (Bremaud  and  Laurent).  ,t7,1pc\ 

IS)  Deficient  vegetables,  together  
with  an  infection  (Fales). 

(e)  Deficient  phosphorus. 

6  An  in  oxication  from  a  germ  liv
ing  outside  the  body  (Manson). 

7.  .  An  intoxication  or  an  auto-intoxica
tion  (Duerck). 
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t.  Arsenical  Poisoning. — Ross,  in  1900  and  subsequent  years,  drew 
attention  to  the  similarity  between  beii-beri  and  the  arsenical  poisoning  which 
at  that  time  was  prevalent  throughout  Lancashire,  being  brought  about  through 
the  agency  of  aiscnical  beer.  He  further  supj)orted  tliis  by  finding  arsenic 
in  the  hair  in  recent,  but  not  in  old,  cases  of  the  disease  in  Penang,  and  woke 
up  a  controversy  as  to  whether  arsenic  existed  in  normal  hair  or  not.  But 
apart  from  the  obvious  reasons  again.st  tliis  theory  as  an  explanation  for  such 
a  widespread  disease,  Herzog  has  definitely  .shown  that  no  arsenic  could  be 
found  in  the  hair  of  ten  cases  of  difl[erent  types  of  the  disease.  There  is  no 
doubt  that  cases  of  chronic  arsenical  poisoning  do  occur  in  the  tropics,  as  we 
have  seen,  particularly  in  Europeans  who  have  had  to  live  for  a  long  time  on 
tinned  food,  but  these  cases  are  not  beri-beri. 

2.  Oxalate  Poisoning. — The  oxalate  theory  is  based  upon  the  fact  that 
^laurer  and  Treutlein  were  able  to  produce  a  condition  resembling  beri-beri 
in  fowls  by  giving  them  oxalic  acid  in  their  food.  The  latter  observer  con- 

sidered that  the  acid  removed  the  calcium  salts  from  the  body  of  these  animals, 
and  caused  thereby  a  degeneration  of  the  peripheral  nerves  and  heart  muscle, 
and  considered  that  this  was  proved  by  curing  them  by  the  administration 
of  calcium  salts.  Further,  he  showed  that  there  was  an  excessive  excretion 
of  calcium  in  the  urine  of  beri-beri  patients.  But  polyneuritis  has  been 
produced  in  fowls  by  Eijkman  by  feeding  them  with  cooked  rice,  and  it  is 
possible  that  neither  oxalic  acid  nor  rice,  but  an  infection,  was  the  cause  of 
the  disease,  which  may,  of  course,  be  quite  different  from  true  beri-beri. 

3.  Carbon  Dioxide  Poisoning. — Ashmead  believes  that  the  disease  is 
caused  by  the  excessive  inhalation  of  carbon  dioxide,  but  outbreaks  occur 
without  any  overcrowding,  as  we  have  seen  ourselves. 

4.  Food  Poisoning. — (a)  Ichthyotoxismus.—Ghmm  considers  the  ingestion 
of  raw  fish  to  be  the  cause  of  the  disease,  and  Miura  the  consumption  of 
species  of  the  Scombridae  ;  but  Wright  has  shown  that  in  the  gaol  at  Kwala 
Lumpur  the  disease  infected  forty-nine  prisoners  when  no  fish  had  been given  for  eight  months. 

{b)  Sitotoxismus. — Rice  poisoning  at  present  is  the  favourite  theory,  and  has liad  many  supporters.  Thus  Eijkman  and  Vorderman  consider  that  it  is 
due  to  eating  rice  without  husk,  which  is  the  natural  protection.  Gelpke considers  that  it  is  due  to  stale  or  badly-kept  rice.  Yamigiwa  considers  it due  to  rice  improperly  stored  and  preserved,  as  it  occurs  even  when  this  rice 
IS  well  boiled.  Braddon,  who  is  often  wrongly  quoted,  ascribes  the  disease 
.0  the  ingestion  of  a  poison  found  in  the  rice,  which  is  the  result  of  the  specific 
lf°r'^^*  organism— epiphyte  or  parasite— but  he  does  not  believe 
that  the  disease  is  due  to  the  ingestion  of  the  organism.  Contrary  to  Eijkman and  Vorderman,  Braddon  looks  upon  the  husk  as  the  dangerous  element  as It  IS  in  this  that  the  germ  grows. 
But  the  disease  has  been  observed,  according  to  Scheube,  who  quotes 

I'leOig  and  Voorthnis,  in  Brazil,  the  Moluccas  and  Liugga,  where  the  people uve  on  sago,  fish,  and  game,  and  where  the  attacked  Europeans  had  never !  aten  nee. 

Travers  details  an  interesting  observation  on  this  point  concerning  an 
epidemic  of  beri-beri  in  the  Pudoh  Gaol  of  Kwala  Lumpur,  in  August  j8q; when  some  of  the  cases  were  transferred  to  the  Old  Gaol,  one  Ind  a  half miles  distant  on  October  i,  1895,  because  the  mortality  in  tlie  Pudoh  Gaol 
sT^s  nf  fhr/?'  ̂ '^^-T^  October  25,  1895,  sixty  prisoners,  showing  no n^^^^^^l'^'^S:  apparently  m  good  health,  were  similarly  transferred From  October  i  to  December  14,  1895,  all  food  supplied  to  the  healthv 
the  PnHnhV^',^'''  Gaol,  as  well  as  to  the  beri-beri  patLts  trLsferred  f^^^^^^ the  Pudoh  Gaol,  was  cooked  in  the  Pudoh  Gaol  with  the  food  for  the  other prisoners  who  were  suffering  from  the  disease.  ^^"^ 

the  imein  both't"i,f  IZ  '^-^  ^^^1^'        ̂ ^e  diet  was  exactly in  }   gaols,  the  rice  being  taken  out  of  the  same  bag  and  cooked 
in  the  same  steamer.    Further,  it  appears  from  Braddon's  remarks  that  in 

a&ed°re,rfi\°'  '''^''^7  diets,  ̂iith  an  increased  amount  of  ice  v^s allowed,  fresh  fish  was  replaced  by  salted,  and  beans  were  omitted,  ami 
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Braddon  considers  that  it  was  this  increase  of  the  rice  that  increased  the 

poison  and  made  people  ill ;  but  this  ought  to  apply  to  both  places. 

Moreover  Braddon  considers  deductions  adverse  to  ncc  m  the 
 above- 

experiment  to  be  fallacious,  for  he  holds  that  the  length  of  period
  of  incar- 

ceration of  the  above  prisoners  is  an  important  factor  ;  for  tlie  liability  to
 

acquire  the  disease,  he  says,  increases  with  and  varies  directl
y  according 

to  the  length  of  the  time  served  in  prison,  which  must  be  more  than 
 six  montns. 

He  points  out  that  it  is  not  stated  how  many  long-sentence  pris
oners  were 

sent  to  the  Old  Gaol,  which  he  thinks  may  not  have  been  more 
 than  tw'o  or 

three  ;  and  concerning  these,  he  says,  there  is  no  proof  that
  any  otthem 

were  kept  for  the  period  necessary  to  acquire  the  diseas
e  by  rice  intoxica- 

tion He  therefore  concludes  that  Travels'  experience  affords  no 
 ground 

for  opposing  the  theory  that  beri-beri  is  incurred  thro
ugh  the  consumption 

of  certain  sorts  of  rice. 

=;  Some  Deficiency  in  the  Food— (a)  Deficiency  o
f  Cerimn 

Nit'menous  Complexes.— There  is  a  growing  tendenc
y  to  consicier 

tliat  certain  diseases-^.g.,  beri-beri,  polyneuritis  
of  birds,  epidemic 

dropsy  scurvy,  experimental  scurvy,  infantil
e  scurvy,  and  ship 

beri-beri— are  diseases  due  to  the  deficiency  in 
 some  essential  sub- 

stance in  the  food.  These  diseases  Funk  classifies  
together  as 

'deficiency  disease,'  and  characterizes  them  by
 _ certain  general 

symptoms-e.g.,  (i)  Cachexia,  with  great  lo
ss  of  weight ;  (2)  marked 

nervous  symptoms,  generally  of  the  nature  
o^Penpheral  neuritis^ 

He  divides  these  diseases  into  two  groups
-the  be^^-ben  group 

comprising  beri-beri,  polyneuritis  in  birds,  
and  epidemic  dropsy  , 

'tuh  r'glrltrbTri-beri,  as  already  pointed  out, 
 Braddon  drew 

attention  to  the  importance  of  rice  as
  an  ̂ etiological  factor.  ti]k- 

man  in  1807  had  shown  that  it  could  b
e  prevented  and  cured  by 

Sie  use  of  hand-miUed  rice.  Fraser  
and  Stanton  showed  t  at 

n^embers  of  gangs  of  coohes,  who  h
ad  prevoiusly  remained  quite 

healthy  devLp'ed  beri-beri  when  fed  on  white  nee  wl^k  o^
^^^^^ 

members  fed  on  brown  rice  remame
d  healthy.  The  dmerence 

ESween  these  two  forms  of  rice  is  that  white  rice  is  d^^^^^^^^^^^ 

of  its  subpericarpal  layers  {vide  pp. 
 80  and  81)  by  the  process 

"^Thefe  layers  contain  a  substance  calle
d  by  Funk  beri-beri  vita- 

mine!  wh^hL  probably  a  base  belo
nging  to  the  pyramidme  group, 

and  has  the  formula, — 

NH\ 

CO  ̂ CieHigOe- 

fi:arrn.':n1'ara%iu\fth'
etgnrand  sy™pto,.s  o,  beri-

ben 

appear. 
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Fraser  and  Stanton  believe  that  the  phosphorus  content  of  the 
rice  is  a  good  index  as  to  whether  it  is  harmless  or  harmful.  A  safe 

rice  yields  more  than  0-4  per  cent,  of  phosphorus  pentoxide,  while 
a  dangerous  rice  yields  less  than  this  figure.  Chamberlain  and 
Vedder  have  suggested  that  potassium  should  be  used  instead  of 
phosphorus  for  standardization  purposes. 
With  regard  to  these  findings  there  is  an  almost  unanimous 

support  from  all  sides,  but  the  Philippine  investigators,  while 
believing  that  their  studies  support  the  polished  rice  theory,  bring 

forward  the  curious  fact  that  beri-beri  began  to  diminish  among 
their  Native  Scouts  during  the  last  half  year  of  igio  without  any 
decrease  in  the  general  incidence  of  the  disease  in  the  islands,  and 

four  months  before  the  use  of  under-milled  rice  ivas  introduced  into  the 
dietary.  They  consider  that  the  reduction  was  either  due  to 
unknown  causes  acting  coincidentally  with  a  reduction  in  the 
amount  of  rice  in  the  dietary,  together  with  the  addition  of  a 
legume,  or  was  due  directly  to  these  dietetic  changes. 

Investigations  are  proceeding  in  various  parts  of  the  world,  and 
the  results  must  be  awaited  before  definite  statements  can  be  made  ; 
but  Eijkman  Fraser  and  Stanton  have  done  sufficient  work  to  make 

imperative  the  use  of  brown  rice  cooked  in  ordinary  vessels,  and  the 
exclusion  of  the  white  rice  as  a  staple  article  of  food. 

Edie,  Evans,  Moore,  Simpson,  and  Webster  have  separated  an 

antineuritic  base  called  '  torulin '— N(CH3)3C4H702(HN03)— from yeast,  and  Thomson  and  Simpson  have  noted  rapid  recovery  of 
patients  placed  on  a  full  diet,  and  given  i  ounce  of  yeast  and 
300  grammes  of  katjangido-beans  daily. 

Heiser  reports  that  after  being  present  for  five  years  in  the 
Culion  Leper  Colony  in  the  PhiUppines,  beri-beri  disappeared  in 
nine  months  on  a  dietary  of  unpolished  rice. 

The  rice  theory  in  some  form-  is  at  the  present  time  accepted  all  over  the 
world,  but  there  are  still  some  observers  who  think  that  the  actual  agent  of 
the  disease  is  unknown,  and  that  the  malady  may  be  of  a  parasitic  nature, 
i  he  iollowmg  objections  have  been  brought  forward  against  the  food  theory  :— 

(1)  Beri-beri  may  occur  in  people  who  do  not  feed  on  rice.    We  have seen  an  epidemic  among  officers  on  a  man-of-war. 
(2)  The  geographical  distribution.    In  populations  eating  the  same  kind of  nee  some  suffer  from  beri-beri  and  others  do  not. 
(3)  Tamil  coolies  in  Ceylon  do  not  get  beri-beri,  though   they  sufier from  this  disease  in  the  Straits  Settlements.    In  both  countries 

^'■^  mostly  supplied  with  the  same  kind  of  rice  (Rangoon  rice) (4)  1  eople  recovered  from  beri-beri  go  back  to  their  usual  rice  diet  without 
again  suffering  from  the  disease.  Thus  in  the  Malay  States  the 
mortahty  is  only  20  per  cent.  ;  therefore  80  per  cent,  of  sufferers recover.    Do  these  people  change  their  diet  ? 

[h)  Deficient  Nitrogen.— Previous  to  1884,  33  per  cent,  of  the  sailors  in  the Japanese  Navy  were  disabled  owing  to  beri-beri. 
In  1883  the  Ryujo.  a  Japanese  warship,  went  on  a  voyage  of  271  days  to New  Zealand  and  South  America,  and  developed  r6o  casls  of  the  disease 

to  the  cnnrr-  ^^^^''^  investigated  this  outbreak,  and  came 

J^lue  of  whrrh  1«    P*^''■'7^'  '^^^^S^^      *he  diet,  the  nutritive value  of  which  was  :  Proteids,  109-29  grammes  ;  fats,  15-8  grammes  ;  carbo- 
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both  beri-beri  and  scurvy.  disease,  and  no  deaths, 
In  November,  1901,  there  ̂ ^re  two  cases  of  the  ̂ isease      consisting  of 

in  that  gaol.    The  food  ̂f^/^^^J^^^^^f^/f^^ts  401-0?^^^ 97-17  grammes  of  proteids,  17  24  ̂ l^^^^\?lJ^l;i7^^^  85-05  grammes 
hydrates  and  26-52  grammes  of  salts^    In  ̂^^^^  ̂̂ ^f^*J'J^i,^,''fig,Ls.  this  diet 
of  potatoes,  and  4S3-6o  grammes  of  ̂i.^^;  ,  ̂ ^fg.'^'^^^ 
consisted  of  :  Nitrogen.  172-1  g^^mnres  ;  carbon.  4,166  5  f^^2_ '^Z  o|or- 

61-9  grammes;  ̂ ^llpl^^^',;^3-2  grammes    salt^  calculating  the 
tion  of  nitrogen  to  carbon  ̂ ^^^8,^^  was  estimated  that  proteids  ought. 
weight  of  Filipinos  at  125  pounds,  it  ̂ f-^Jf^^^^^l^^^  f^ts  45  grammes, 

Tccfrding  to  vSigt's  diet.     ̂ ave  been  at  1^^^^^^^^^^ 

and      :  A(g-t^'7-nd  24  Se^^^^^^^^^  ̂ ^.^  were On  October       the  ciiet  was  aga^n^cto^^^^  ^^^.^^  g^/mmes ; 101-71  grammes;  fats,  .^9  37  £ammeb  ,  ^  ̂  potatoes  and  255-15 

salts,  29-13  g'^amnres    mf  dx^^^  3  8,62  grammes; 

&XTen loTgraSrs??
^^^^^^^^^  ■  ̂^^^ 

^n^^cUe^there  were  579  cases  a
nd  34  deat.s  -  476  and  S; 

December,  89  and  3  ;  half  January,  ̂ 903.  4  cases  ana  ^^^^^  ̂ ^^^ 
Song  with  the  beri-ben  there  was  fjl  ̂P;^ .^^^^  of  vegetables, 

the  opilion  that  ̂ ^o^r  f^S^IbeUevesTo  be  p^t^sS urn  carbonate,  of  which 
the  essential  principle  of  wluch  he  Relieves  J  ̂̂^^^^  contain  1-875  grains, 
rice  contains  only  o-oi  gram  per  ounce  wn^^  ^.^^^^^  ̂ ^^^  ̂  

Hence,  according  to  Fales,  l^.^/^^^Jg^^'^^^as  given.    But  he  says  this 
ciency  of  vegetables.  ̂ ^T^'f^^J^^^^^^^^  the  micro-organism  _ 
deficiency  was  onjy  a. predisposing  cau^^^  flo^"^\and  produce 
whatever  it  is,  which  is  the  true  cau^e  01  ru  ^        ̂ ^^^^  I 

The  symptoms.    In  other  words  the  P^oplc  -^^^^  etiology. 
Ire  read?  for  any  disease  so  ̂ hat  tins  d^^^^  8,3,  p  o^eers  - 
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a  diet  rich  in  proteids  good  as  a  preventative.  He  could  only  find  one  thing 
in  common  in  the  two  regiments — viz.,  both  brought  the  disease  with  them — 
but  was  unable  to  find  any  source  of  infection,  parasitic  or  otherwise. 

[e)  Deficient  Phosphorus. — Schaumann  and  others  have  maintained  that 
deficient  organically  combined  phosphorus  in  the  uncured  rice  is  the  aetio- 
logical  factor. 

6.  An  Intoxication  from  a  Germ  living  outside  the  Body. — Manson 
brought  forward  the  hypothesis  that  a  germ  may  live  in  the  soil,  the  house, 
or  the  ship  occupied  by  the  human  being,  under  certain  conditions  of  tem- 
jierature  and  moisture,  and  may  grow  and  produce  some  kind  of  toxin  which, 
being  inhaled  or  swallowed,  or  otherwise  introduced,  causes  the  dissase.  More- 

over, this  germ  may  be  carried  by  men  from  place  to  place. 
He  supports  this  theory  by  pointing  out — (i)  that  when  patients  are 

removed  from  an  endemic  .spot  they  at  once  begin  to  recover  ;  (2)  he  quotes 
Hirota's  observation  that  fifty-two  infants  nursed  by  beri-beric  mothers showed  signs  of  the  disease,  and  did  not  improve  when  treated  medicinally, 
but  rapidly  improved,  if  the  disease  had  not  advanced  too  far,  when  takeii 
from  these  mothers  and  placed  on  artificial  food  or  given  to  a  healthy  wet- 
nurse.  Further,  Herzog  says  that,  according  to  Dr.  Albert,  similar  cases 
are  not  very  infrequent  in  the  Philippine  Islands,  but  the  removal  of  the 
child  from  the  mother  is  most  difficult,  as  the  people  do  not  understand  the necessity. 

Manson  rightly  points  out  that  these  children  must  have  been  poisoned 
with  some  chemical  substance,  and  not  infected  with  a  germ.    But  of  course 
the  germ  causing  the  toxin  might  be  in  the  mother's  body. 

Again,  Manson  points  out  that  the  disease  clings  to  ships  in  which  it 
appears  year  after  year  when  the  tropics  are  reached.  There  is  klso  evidence that  the  cause,  whatever  it  is,  clings  to  rooms  for  a  short  time. 

7.  An  Intoxication  or  an  Auto-Intoxication.— Duerck  is  convinced 
from  the  study  of  the  pathology  that  the  cause  of  the  disease  is  a  toxemia 
and  pomts  out  that  substances  formed  in  the  body  by  process  of  auto- mtoxication  may  produce  peripheral  neuritis,  but  the  epidemics  of  the  disease are  quite  against  a  theory  of  auto-intoxication. 

C.  Parasitic  Causes.— A  great  many  observers  are  in  favour  of  a  parasitic cause  for  the  disease,  without  committing  themselves  as  to  whether  it  is animal  or  vegetal.  Among  these  may  be  mentioned  Sambon  who  con- 
siders that  the  specific  agent  lives  in  the  patient's  body.  Scheube  considers that  It  is  an  infectious,  but  not  a  contagious,  disease,  and  says  that  the analogy  with  malaria  is  in  some  respects  striking,  and  that  it  is  spread  bv mechanical  transmission  of  the  disease  by  human  intercourse  in  some  wav or  another.  This  is  quite  true,  because  there  are  numerous  instances  of 

disease  being  imported  by  human  beings  into  a  fresh  place  and  spreading but  the  curious  point  is  that  it  generallv  sticks  to  one  race. 
Ihus  m  Malaya  it  is  a  common  disease  among  imported  Chinese  and hardly  known  among  the  natives.  In  the  Bilibid  Prison,  mentioned  above 

tiie  prisoners  included  Filipinos,  Spaniards,  Chinese.  Japanese  Indians' American  negroes.  Americans,  and  Europeans,  but  the  disease  fell  most severely  on  the  Filipinos,  the  Chinese  being  almost  exempt  only  one  or  t^o contracting  the  disease,  while  the  Americans  were  immune.  Van  der  SchTe? suggested  that  perhaps  insects,  such  as  cockroaches,  might  be  the  spreaders  of the  disease  but  Durham's  investigations  are  contrarv  to  this.  It  wJuld  seem Lr!f  °n^^  the  causal  agent  was  spread  by  some  parasite,  for  Sels  hS carefully  considered  the  question  of  infection,  and  does  not  find  an  J  e^den?e 

KwnTJ"  t'''''      P°'!^*^  """^^        infection  by  air  and  wafer  can  be  excluded  as  in Kwala  Lumpur  all  races  drink  the  same  water,  but  only  ChineseTre  attacked 
offic^  ̂ ^7^^  ̂ ^^y  ̂ "^"^  unboiled  water  ;  and  the  immunitrof  orSon' 

eSes^r  '^'-^r^^^  epidemic  rages  amonT the^  p  isCers ifS  L  I  Disinfection  appears,  from  Durham's  result!  on  Chrfstmns 
Island,  to  be  useless.    As  regards  parasites.  Durham  and  Daniels  ar"  both 
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against  mosquitoes  as  Ijcing  the  eanse-an
d,  indeed,  this  is  hardly  Ukcly-and 

^•'SnX''5&nd,  there  appears  to  be  ̂ ^^^^^^^^^^ 

orgrnisms  whlh  hale  been  held  to  b
e  the  cause  of  the  disease. 

They  may  be  classified  into  : —
 

Animal  Parasites  : — 

'"^  '^''tTlasmodium  in  the  blood  (Glogner)^ 
2   Protozoon  in  the  urine  (Hewlett  a

nd  KorteV 

%  Satozoa  in  the  blood  (Fajard
o  and  Voorthuis). 

(b)  Nemathelminthes.      ^  .       „    ,^  ,  ,  ̂ 
^         I    Some  form  of  Tnchxnella  (Gelpke). 

2.  Tnchuris  trichiura  (Erni  and  Kynsey)
. 

3.  Agchylostoma  duodenale  (Erni  an
d  Kynsey). 

Vegetal  Parasites— Fungi  :
— 

„)  Cmcooe..^^,  ,^      ̂ ^^^^^^^^       ,^  (Dangerfield). 

I-  i?oS  thf  M^Sl-nd-S'tine  o,  organs  post 
 »orten. 

(Okataand  Kokubo). 

4.  Four  kinds  of  cocci  (Musso  a
nd  Moielli). 

^'^^^Teomorfhf  obtained  by  Pekel
haring  and  Winckler 

from  the  blood. 

Bacilli  and  cocci  by  Lacerda. 
(c)  Bacilli.  ^  , 

1.  Bacillus  by  Taylor. 

2.  Bacillus  by  Rost. 
■i.  Bacillus  by  Ogata. 

4  Three  kinds  of  baciUi  by  Nepveu
. 

^oS?rom/i,SSSsi„tl.eahn
.e„ta.yca„al(Han.lto„Wr

i 

id)  Fungi  higher  than  Ba
cteria. 

Mouldy  rice  (Hose). 

P.o.o.o«.-Glogner.s  Pa-it^  ^^^ptirblo^^^  ̂ f^ln, 
distinguished  therefron.  by  bemg  found  only^^^^J^^^  ̂ ^^^ 

S  complications  of  beri-beriwitia  ma^^^^^^^  ^^^^          ̂ ^^d  . 
Hewlett  and  Korte  centrifugahzed  the  urme^o^Der  ̂   ̂̂ .^^ 

small  refractile  spherical  bodies  2  to  3  A^J^  ̂ U^m  i^gn,  studded  I 
and  hyaline  contents  ;  others  ̂ o  ̂   i^  diameter  wi  ^  ̂^^^^^ 

Sh  refractile  granules,  and  cotitaming  a  ̂^^8^^  ̂ ^^^^^^^^  They  further  r 
with  a  thick  capsule  an  .^f  J^erufar  vessels  and  hemorrhages  into  tie 
described  the  congestion           gl°^h"^sa^^    somewhat  similar  disease  in  - 
tubules  of  the  .Sidney.    Further^  t^^^^^  They  conclu^.  ; 

ZftTat^rar:lS^
^^^^^^ 



PREDISPOSING  CAUSES 

1217 

partly  free  and  partly  in  the  red  cells,  which  are  similar  to,  but  not  identical 
with,  the  malarial  parasites.  Their  organisms  do  not  agree  with  one  another, 

nor  do  they  correspond  to  Glogner's. 
Nemathelmiiithes. — Gelpke  suggested  that  the  disease  might  be  due  to  a 

[richinella  in  iish,  but  he  has  withdrawn  this.  Trichiuris  and  Agchylostoma 
need  not  seriously  be  considered,  as  tliis  idea  arose  from  a  misunder- 
standing. 

Fungi. — Pekelliaring  and  Winckler's  bacillus  has  also  been  found  by  Hunter, 
and  experimental  inoculations  by  both  sets  of  observers  produced  degenera- 

tions of  the  nerves.  But  it  must  be  admitted  with  regard  to  bacteria  that 
competent  observers  have  found  the  blood  sterile  time  after  time. 

Hamilton  Wright's  bacillus,  which  occurs  in  the  alimentary  canal,  has  been 
found  by  Dudgeon  to  be  non-pathogenic  for  monkeys,  and  not  to  be  aggluti- 

nated by  the  blood  of  beri-beri  patients.  Stanley's  experiments  on  animals 
with  mouldy  rice  have  been  negative.  Finally,  attention  may  be  drawn  to 
the  researches  of  Hoist,  Nocht,  and  the  Norwegian  Ship  Beri-beri  Committee, 
which  indicate  that  the  so-called  ship  beri-beri  is  not  beri-beri,  as  the  symp- 

toms are  shortness  of  breath  and  weak  heart,  with  weakness  and  dropsy  of 
the  lower  limbs,  but  not  paralysis  of  the  limbs — i.e.,  the  degeneration  of 
the  nerves  is  not  an  essential  phenomenon. 

Predisposing  Causes. — The  disease  can  occur  in  all  races,  and  at 
all  ages,  and  in  both  sexes,  but  it  is  apt  to  cling  particularly  to  one 

race  in  a'country — e.g.,  the  Chinese  in  Malaya,  the  FiHpinos  in  the Philippine  gaol  outbreak.  This  racial  incidence  is  most  marked. 
Thus,  Braddon  says  that  of  the  Chinese  immigrants  into  the  Straits 
and  Malaya,  it  may  be  reckoned  that  of  every  1,000  hving,  120  suffer 
and  16  die  of  the  disease.  The  Malayas  are  said  to  suffer  but  little, 
if  at  all.  In  the  Bilibid  Prison  in  Manila,  on  the  other  hand,  ac- 

cording to  Fales,  the  Filipinos  suffered  most  severely,  the  Chinese 
were  almost  exempt,  only  one  or  two  contracting  the  disease,  while 
the  Americans  were  entirely  free. 

With  regard  to  age,  it  is  most  commonly  met  with  in  young  adults 
between  fifteen  and  thirty  years,  but  it  has  also  been  noted  in  babies 
at  the  breast  and  in  old  men.  It  is  more  commonly  mefwith  in men  than  in  women. 

Recently  occupation  has  been  carefully  investigated  by  Hunter 
and  Koch  in  Hong-Kong,  and  they  conclude  that  the  disease  is 
universally  present  throughout  the  community,  but  especially affects  the  workmg  classes,  while  the  professions,  the  merchants 

and  the  leisured  classes  are  practically,  but  not  entirely,  exempt' Uther  predisposmg  causes  are  disturbance  of  the  soil  and  a  hieh atmospheric  temperature. 
Important  Features.— The  pecuhar  features  of  the  disease  are 

that,  though  it  generally  occurs  among  rice-eating  peoples  yet  at 
times  It  occurs  m  other  communities,  as  in  the  British  regiment  in Whose  ration  there  was  but  a  small  quantity  of  rice,  which  was  cured 
Kangoon  rice.  Finally,  if  observers  are  to  be  trusted,  there  are places  where  beri-beri  occurs  and  rice  is  not  eaten. 
Pathology.— As  the  cause  of  the  disease  is  unknown,  but  little 

can  be  said  as  to  the  pathology,  but  Mott  and  Halliburton  have penormed  an  experiment  which  throws  much  light  on  the  disease 
iney  injected  blood  taken  from  an  acute  case  of  beri-beri  into  a 

77 
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cat,  and  found  a  fall  of  hlood-pressurc,  with  dilatation  of  the  vessels 
of  the  stomach,  intestines,  and  hver,  as  well  as  general  venous 

engorgement,  and  they  also  noted  dilatation  of  the  right  side  of  the 

heart,  and  microscopical  haemorrhages  into  the  liver.  This  would 

clearly  indicate  that  a  poison  capable  of  producing  great  vaso- 

motor changes  was  circulating  in  the  blood  of  beri-beri  patients. 
In  addition  to  the  engorgements  found  in  the  cat,  the  human  being 

suffers  from  congestion  of  the  pharynx,  and  degeneration  of  the 

cardiac,  muscular,  and  sensory  nerves.  The  oedema  is  probably 
due  to  the  vasomotor  disturbance. 

Durham  considers  that  the  urine  indicates  a  serious  diminution 
of  the  metabolism. 

Morbid  Anatomy— The  morbid  anatomy  and  histopathology 

have  been  studied  by  numerous  observers,  among  whom  the  in- 

vestigations of  Wright,  Duerck,  and  Scheube  must  be  especially 

mentioned.  In  acute  cases  there  is  always  some  cedema,  but  at 

times  this  may  be  excessive,  and  the  veins  of  the  neck  are  swollen. 

Hypostasis  is  always  well  marked,  but  may  be  excessive,  especially 

about  the  face.  There  is  often  froth  at  the  mouth.  In  chronic 

cases  the  body  is  pale,  and  may  be  swollen  with  dropsy  or  emaciated. 

In  the  former  the  post-mortem  rigidity  develops  quickly,  and  is 

well  marked.  In  the  latter,  however,  it  is  not  so  marked.  On 

cutting  into  the  body  the  subcutaneous  tissues  are  usually  oedema- 

tous,  and  the  veins  are  filled  with  dark  fluid  blood.  There  is  a 

varying  quantity  of  serous  fluid  in  the  abdomen,  the  chest,  and  
the 

pericardium,  and  there  may  be  petechial  heemorrhages  under  the 

visceral  pleura,  and  pericardium  in  acute,  but  not  in  chronic,  case
s. 

The  throat  and  tonsils  are  generally  congested  in  acute  cases, 

but  they  may  be  normal ;  the  larynx  may  be  congested  or  normal. 

The  mucosa  of  the  trachea  and  bronchi  may  be  oedematous  w
ith 

the  lumen  full  of  fluid.  The  lungs  may  be  congested  and  oedem
a- 

tous, and  may  contain  little  air.  ,      ,  •  + 

The  right  side  of  the  heart  is  always  greatly  dilated  m 
 acute 

cases,  and  is  also  hypertrophied  in  older  cases,  but  it  is  ra
re  for  the 

left  ventricle  to  be  hypertrophied,  though  it  may  be  dilate
d  to  a 

moderate  extent .  The  myocardium  generally  shows  fat
ty  degenera- 

tion the  striation  is  often  absent,  and  segmentation  and  va
cuolation 

of  the  fibres,  with  an  increase  of  the  interstitial  t
issue,  can  also 

be  seen,  and  there  is  a  round-celled  infiltratio
n  beneath  both 

endo-  and  epi-cardium  in  acute  cases.  (These  chang
es  are  saiQ 

by  Scheube  to  be  like  those  found  in  rabbits  a
fter  section  of  hotn 

^Tccording  to  Wright,  the  entire  nervous  system  of 
 the  l^eart  is 

damaged  in  acute  cases,  the  cells  of  the  b
ulbar  nuclei  aiid  the 

nucleus  ambiguus  on  both  sides  bemg  swoll
en  with  excentncaUj 

placed  nuclei  and  a  disappearance  of  Nissi;s  
bodies  m  the  processes 

and  to  a  less  extent  at  the  periphery.  These  
changes  may  a  so 

be  seen  in  the  first  and  second  pair  of  the  thoracic  S^lf  '^'J^^^ 

in  the  intrinsic  ganghonic  cells  of  "the  hear
t,  while  the  vagal  nene 
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endings  show  rounded  droplets  of  altered  myelin  (neurokeratin  ?), 

especially  near  the  nodes.  In  chronic  cases  only  the  vagi  may  show 

degeneration,  the  ganglia  in  the  heart  being  normal. 
In  acute  cases  the  stomach  and  duodenum  are  markedly  affected, 

the  mucosa  being  hypersemic,  with  more  or  less  marked  htemorrhagic 

extravasations,  and  even  at  times  effusion  of  blood  into  the  lumen  of 

the  viscus.  This  inflammation  may  extend  to  the  ileum,  or  very 

rarely  even  to  the  cgecum,  but  usually  the  small  and  large  intestines 

show  nothing  abnormal,  for  the  acute  irritation  is  located  to  the 

pylorus  and  the  duodenum. 

Microscopically  there  is  an  acute  congestion  with  round-celled 
infiltration,  with,  according  to  Herzog,  a  very  large  number  of 

eosinophile  cells  and  necrosis  of  the  glandular  epithelium.  The 

cells  of  Auerbach  and  Meissner's  plexuses  are  degenerate,  and  the 
nerve  fibres  in  the  stomach  and  duodenum  also  show  signs  of 

degeneration.  In  chronic  beri-beri  these  gastro- duodenal  signs  are 
absent. 

In  an  acute  case  the  lymphatic  glands  near  the  stomach  and 

duodenum  are  enlarged  and  congested.  The  liver  is  generally  en- 
larged and  congested,  and  at  times  in  a  nutmeg-like  condition,  and, 

according  to  Hewlett  and  Korte,  there  may  be  extensive  hsemor- 
rhagic  patches.  Scheube  and  Plehn  draw  attention  to  a  round- 
celled  infiltration  of  the  interlobular  connective  tissue,  which  the 

latter  caUs  a  beri-beric  interstitial  hepatitis.  The  cells  show  fatty 
degeneration,  cloudy  swelling,  and  at  times  necrosis.  The  spleen 
may  show  some  cyanosis,  and  be  slightly  enlarged  and  indurated, 

but  usually  it  is  normal.  The  wall  of  the  gall-bladder  may  be 
oedematous  at  times  ;  the  pancreas  is  normal.  The  suprarenals 
may  be  pigmented  and  congested  with  vacuolated  cells.  The 
kidneys  are  usually  swollen  and  hypersemic,  and  there  may  be 
haemorrhages  into  the  glomeruli,  tubules,  and  pelvis,  together  with 
cloudy  sweUing  and  cellular  infiltration.  The  ureters  and  bladder 
are  usually  normal. 

The  nervous  system  is  markedly  affected.  The  meninges  of  the 

brain  may  be  hypersemic,  and  there  may  be  some  hypersemia  of  the 
brain  substance  itself,  and  increase  of  fluid  in  the  ventricles,  but 

the  microscope  shows  nothing  abnormal  except  in  the  bulb,  where, 

according  to  Wright,  there  are  the  changes  already  mentioned  in 
the  vagal  nucleus.  Kustermann  also  describes  acute  degeneration 
of  the  vagal  ganglia  at  the  base  of  the  fourth  ventricle. 
The  spinal  cord  is  usually  normal.  Hamilton  Wright  and  others 

have  described  degeneration  of  the  cells  of  the  posterior  spinal 
ganglia,  and  anterior  cornua  of  the  lumbar  cord,  together  with 

atrophy  of  Goll's  column,  in  which  histologically  there  is  a  thicken- 
ing of  the  glia  tissue  and  a  complete  disappearance  of  the  nerve 

fibres,  with  the  presence  of  many  granular  cells. 
The  peripheral  nerves  are  usually  normal  to  the  naked  eye,  but 

may  be  injected  and  hsemorrhagic.  Scheube  and  Baelz  first  showed 
that  these  nerves  were  degenerated,  the  muscular  branches  of  the 
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nerves  of  the  limbs  being  most  affected,  but  even  the  fine  sensory 

cutaneous  branches  were  also  attacked.  The  changes  in  the  auto- 
nomic nervous  system  do  not  appear  to  have  been  closely  studied, 

though  several  observers  have  recorded  changes  in  the  ganglia,  and 
in  the  cardiac  and  other  plexuses. 

The  degeneration  of  the  nerve  fibres  has  been  carefully  studied 

by  Scheube,  Baelz,  Hamilton  Wright,  and  Duerck.    The  neuro- 

FiG  501 —Beri-Beri:  Dropsical  Fig.  502.— Beri-Beri  :  Dry  or 
OR  Hypertrophic  Form.  Atrophic  Form. 

keratin  network  becomes  irregular,  and  its  meshes  wider,  while  its 

rods  disappear.  The  medullary  sheath  becomes  vacuolated,
  and 

its  inner  boundary  ill-defined.  In  other  places  the  neurokera
tin 

network  condenses  into  small  rosary-like  masses  or  larger  lumps, 

somewhat  regularly  arranged.  Later  the  medullai-y  
sheath  breaks 

up  into  spherical  or  elongated  masses  separated  by  clear 
 interva  s. 

The  axone  undergoes  first  chemical  changes,  and  then  appe
ars  like 

a  wavy  cord,  or  as  a  series  of  comma-like  segments,  o
r  twisted  up 
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into  a  coil.  Finally,  both  axone  and  medullary  sheath  disappear, 

while  Schwann's  sheath  collapses,  and  so  the  nerve  fibres  become 

lost  in  the  connective  tissue  of  the  endoneurium.  Along  with  these 

changes  there  is  a  cellular  infiltration  of  the  perineurium,  especially 

of  the  perivascular  spaces,  and  also  of  the  endoneurium.  These 

cells  are  said  to  be  like  a  similar  infiltration  met  with  in  traumatic 

lesions  of  nerves,  and  to  resemble  the  granule  cells  of  the  central 

nervous  system.  When  fully  degenerated,  the  nerve  may  consist 

simply  of  connective  tissue.  Regeneration  has  not  been  observed, 

but  must  occur— at  all  events,  to  some  extent— in  cases  which 
recover. 

The  muscles  show  atrophied  and  normal  fibres  side  by  side.  The 

diseased  fibre  first  loses  its  striation,  and  becomes  oval  or  round  in 

transverse  section.  A  colloid  degeneration  occurs,  with  prolifera- 
tion of  the  nuclei  of  the  sarcolemma.  The  fibre  now  appears  of  a 

homogeneous  grey  colour,  and  is  very  brittle.  As  it  atrophies  the 

connective  tissue  of  the  muscle  increases  in  amount.  The  bone- 
marrow  is  said  to  be  normal. 

Symptomatology —As  the  cause  of  the  disease  is  unknown,  and 

the  invasion  is  insidious,  the  incubation  period  is  also  unknown. 

Hamilton  Wright  places  it  at  some  ten  to  fifteen  days. 
The  disease  is  insidious  in  its  onset,  and  is  characterized  by 

gastro-intestinal,  cardiac,  and  nervous  symptoms.  For  purposes 

of  description  three  types  may  be  recognized — viz.,  (i)  the  acute 
pernicious  form  ;  (2)  the  typical  form  ;  (3)  the  rudimentary  form. 

I.  Acute  Pernicious  Form. — The  acute  pernicious  form  may 
exhibit  itself  in  several  ways.  The  most  acute  is  when  the  person, 
without  previous  illness,  suddenly  dies,  and  the  autopsy  reveals 
that  he  has  died  of  beri-beri. 

The  more  usual  histpry  is  that  the  patient  feels  a  disinclination 
for  food,  followed  in  a  short  time  by  a  sensation  of  depression  or 
pain  in  the  epigastrium,  and  nausea.  Tenderness  is  evinced  if 
pressure  is  made  over  the  pylorus  or  duodenum,  while  the  throat  is 
seen  to  be  congested.  The  temperature  is  usually  normal,  though 
sUght  febrile  rises  have  been  recorded.  Soon  the  heart  symptoms, 

characteristic  of  the  attack,  appear  in  the  form  of  a  sensation  of 
oppression  over  the  heart,  throbbing  vessels  in  the  neck,  epigastric 

pulsation,  cardiac  palpitation,  and"  dyspnoea,  while  the  sHghtest 
exertion  increases  the  pulse-rate  markedly.  The  right  side  of  the 
heart  dilates,  and  haemic  murmurs  are  heard.  As  a  result  of  this 

cardiac  disturbance  the  urine  diminishes  and  dropsy  appears,  but 

this  varies  from  being  trivial  to  fairly  considerable,  with  effusion 
into  the  pericardium,  pleura,  and  peritoneum. 

There  may  early  be  found  patches  of  ansesthesia  or  hypersesthesia, 
particularly  in  the  course  of  the  anterior  tibial  and  musculo- 

cutaneous nerves.  Paralysis  now  appears,  and  may  be  slight,  or 
may  be  so  extensive  as  to  prevent  all  voluntary  movements,  and 
at  the  same  time  the  anaesthesia  may  increase  considerably. 

Sooner  or  later  the  cardiac  symptoms  become  worse ;  the  peri- 
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cardial  distress  becomes  agony,  the  lungs  become  engorged,  and 

the  unhappy  individual,  unable  to  obtain  proper  aeration  of  his 

blood,  gasps  for  breath  with  open  mouth  and  expanded  nostrils,  ' 
while  the  pupils  dilate.  His  face  becomes  cyanosed,  his  extremities 

cold,  and  he  becomes  unconscious,  and  shortly  dies  of  cardiac 

failure.  During  this  dying  agony  the  mind  is  clear  almost  to  the 

last.  The  duration  of  such  an  attack  is  from  twelve  hours  to  a 

few  days. 

2.  The  Typical  Form. — The  typical  form  of  the  disease  begins 

insidiously  with  malaise,  lassitude,  loss  of  appetite,  dull  pain  in  the 

stomach,  tenderness  on  pressure  over  the  pylorus  and  duodenum, 

headache,  difficulty  of  breathing  and  palpitation,  often  some 

oedema  along  the  shin,  exaggerated  knee-jerks,  and  a  sensation  of 

heaviness  in  the  limbs,  especially  in  the  legs.    Sooner  or  later  a 

difficulty  in  walking  sets  in,  and  the  knee-jerk  diminishes  and  dis- 

appears, or  the  patient  may  suddenly  find  himself  on  wakening  in 

the  morning  unable  to  raise  himself.    If  he  is  capable  of  walkiiig, 

the  gait  is  pecuhar,  somewhat  resembling  that  of  locomotor  ataxia, 

but  generally  being  more  of  the  '  high-stepping '  type,  the  foot 
being  raised  with  difficulty  from  the  ground,  brought  forward 

with  a  jerk,  and  lowered  abruptly.    He  walks  with  a  support,  and 

often  with  the  legs  wide  apart,  in  order  to  give  stabihty  to  his 

locomotion.    He  cannot  stand  long  with  closed  eyes,  and  complams 

that  he  feels  as  though  he  were  walking  on  something  soft.  In 

addition  he  suffers  from  cramp,  and  his  calves  are  very  tender,  and 

sensations  of  pins  and  needles,  burning,  etc.,  may  be  felt.    It  will 

be  noticed  that  the  anterior  tibial  and  the  peroneal  muscles  
are 

mostly  affected,  and  that  often  there  is  a  tendency  for  the  f
oot  to 

assume  the  equino-varus  position,  and  that  ankle-drop  
is  often 

seen 

The  forearms  may  also  be  paralyzed,  and"  wrist-drop,  
with  great 

loss  of  power  in  the  grip,  may  be  noted.  As  the  paral
ysis  proceeds 

the  muscles  waste,  and  electrical  excitation  is  much  al
tered.  Miura  s 

rule  is  that  if  the  foot  can  be  flexed  on  the  ankle, 
 the  excitation 

is  only  diminished  ;  if  only  the  toes  can  be  dorsa
lly  flexed,  there 

is  a  partial  reaction  of  degeneration  ;  but  if  no  d
orsal  movement  is 

capable  of  being  made,  then  the  reaction  of  d
egeneration  will  be 

fully  developed.  The  paralysis  spreads  to  th
e  muscles  of  the  caJf 

the  muscles  of  the  thigh,  and  the  gluteal  region,  
and  to  those  of  the 

hand  and  arm  ;  then  to  the  abdomen,  the  di
aphragm,  the  mter- 

costals,  and  the  larynx,  and,  in  rare  cases,  
to  the  intra-  and  extia- 

ocular  muscles.  .      ,   i  ti-ip 

Fletcher  has  drawn  atf ention  to  j  ongkok,  or  squat
ting  test .    i  he 

person  places  both  hands  on  the  top  of  the 
 head,  and  slow  Y  squat 

down  on  his  heels,  and  then  rises  up  again. 
   In  beri-beri  this  cannot 

^XsocTatS?  with  the  paralysis  there  is  at 
 first  hyperesthesia, 

especTa  if  i^rcalf  muscles  1  paresthe
sia,  as  already  mentioned 

and  parUal  anesthesia,  which  may  be  c
haracterized  by  saying  that 
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the  patient  feels  as  though  he  were  touched  through  some  protecting 

cloth.  There  is  also  loss  of  sense  of  heat,  and  cold,  and  pain.  This 

ani^sthesia  varies  much  in  site  and  extent.  Usually  it  begins  about 

the  feet  and  wrist,  and  moves  upwards  over  the  legs,  thighs,  fore- 
arms, and  arms,  and  down  into  the  fingers.  It  is  this  numbness  of 

the  fingers  which  incapacitates  the  patient  from  doing  many  simple 

actions.  There  is  said  to  be  a  peculiar  ring  of  anaesthesia  around 

the  mouth.  The  areas  of  loss  of  sensation  do  not  correspond  with 

segmental  or  nerve  areas,  but  are  remarkably  patchy.  The  nerves 
of  the  affected  regions  may  be  tender. 
The  heart  is  also  markedly  affected,  being  dilated,  especially  the 

right  side,  with  a  diffuse  apex-beat,  a  spacing  of  the  sounds,  so  that 
the  intervals  may  be  nearly  equal ;  while  systolic  murmurs  may  be 

heard,  and  reduplication  of  the  second  sound  is  common,  particu- 
larly over  the  pulmonary  area.  Palpitation  and  epigastric  pulsation 

are  common,  as  is  pulsation  of  the  carotids  and  veins  of  the  neck. 
The  pulse  is  usually  much  increased  in  frequency  and  low  in  tension. 
The  great  danger  of  the  disease  is  death  from  sudden  cardiac 
failure. 

The  blood  does  not  show  much  abnormality  beyond  a  certain 
amount  of  anaemia.  The  differential  leucocyte  count  contains  about 

50  per  cent,  of  polymorphonuclears,  36  per  cent,  of  lymphocytes, 
4  per  cent,  of  mononuclear  leucocytes,  and  10  percent,  of  eosinophiles. 
The  urine  may  be  much  diminished  when  there  is  oedema,  but 

when  this  is  passing  off  there  is  a  large  increase  in  the  quantity. 
The  total  solids  are  said  to  be  below  normal,  urea  and  chlorides 

being  diminished,  phosphates  and  indican  being  increased,  and 
albuminuria  being  rare. 
Dropsy  may  or  may  not  be  present,  but  some  oedema,  most 

marked  anteriorly  in  the  legs,  is  a  practically  constant  symptom. 
It  usually  begins  along  the  shin  in  the  form  of  a  rather  solid  oedema. 
It  may  spread  over  the  legs  into  the  scrotum,  on  to  the  abdominal 
wall,  and  into  the  face  and  arms,  and  is  characterized  by  being  at 
times  in  peculiar  localized  patches,  and  if  it  takes  place  in  the 

muscles,  gives  rise  to  an  appearance  like  pseudo-hypertrophic 
paralysis.  Along  with  the  cutaneous  oedema  there  is  often  exuda- 

tion into  the  peritoneal,  pleural,  and  pericardial  cavities. 
When  the  dropsy  is  marked  there  may  be  a  great  diminution  of 

the  urine.  This  dropsical  condition  is  often  improperly  considered 

to  form  a  separate  variety  of  the  disease,  and  is  called  the  '  wet,' 

'  hypertrophic,'  or  '  dropsical '  form,  while  another  variety,  called 
'  dry '  or  '  atrophic  '  beri-beri,  is  mentioned  by  many  authors,  the 
two  forms  being  merely  the  early  and  late  stages  of  the  disease. 
The  tongue  is  usually  clean  ;  the  throat  may  be  slightly  con- 

gested ;  digestion  is  fair,  but  a  large  meal  will  increase  the  praecordial 
or  epigastric  distress.  Vomiting  is  a  bad  sign.  The  bowels  are 
often  constipated,  the  temperature  normal  or  subnormal.  The 
urine  may  be  diminished,  increased,  or  normal  in  quantity,  accord- 

ing to  the  presence,  the  passing  off,  or  the  absence  of  cedema. 
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The  larynx  may  be  paralyzed  partially  or  completely,  and  the 
voice  rendered  raucous  or  lost.   Ihe  lungs  may  be  cedematous. 

In  this  condition  the  patient  may  remain,  at  times  better,  at 
times  worse,  for  weeks  and  months,  and  may  proceed  slowly  to 

recovery,  with,  of  course,  deformities  if  paralysis  remains,  or  rnay 

die  suddenly  of  cardiac  failure  when  sitting  up  or  getting  out  of 
bed,  or  from  some  comphcation. 

3.  Rudimentary  Form. — ^There  is  a  rudimentary,  abortive,  or 

ambulatory  form  in  which  the  symptoms  are  so  slight  that  perhaps 
the  sufferer  does  not  seek  medical  advice,  but  in  whom  there  may 

be  first  increase  and  then  diminution  of  the  knee-jerks,  patches  of 

anaesthesia,  some  muscular  weakness,  some  gastric  catarrh,  and 

general  malaise. 

Reinfection  and  Relapses— An  attack  does  not  confer  an  im- 

munity. On  the  contrary,  it  rather  predisposes  to  another  attack. 

It  is  probable  that  there  are  no  relapses,  but  reinfections,  even 

shortly  after  an  attack,  are  common. 

Complications— Whenever  fever  develops  in  a  beri-beri  patient 

there  is  sure  to  be  a  comphcation.  The  most  common  are  tuber- 
culosis, dysentery,  and  malaria.  . 

Sequelae. — Many  authors  do  not  beheve  in  sequelae  to  ben-ben, 

but  certainly  there  may  be  the  contraction  left  after  the  paralysis 

and  auEcmia,  and  attacks  of  palpitation  may  occur. 

Diagnosis.— The  principal  positive  signs  on  which  to  base  the 

diagnosis  are  :  (i)  Loss  of  knee-jerks  ;  (2)  patches  of  anaesthesia, 

and  occasionally  hyperesthesia,  on  the  legs  ;  (3)  pain  on  pressing 

the  calf  muscles  ;  (4)  oedema  along  the  shin  ;  (5)  absence  of  marked
 

albuminuria  ;  and  (6)  the  absence  of  fever.  _ 

Suspicious  early  signs  in  endemic  areas  are  loss  of  appetite  and 
 a 

desire  for  lighter  food,  together  with  tenderness  over  the  pylor
us 

and  duodenum,  with  exaggerated  knee-jerks.  ,    .    r  ( 

Several  diseases  have  to  be  distinguished  from  beri-beri ;  nrst  ol 

all  the  different  kinds  of  -peripheral  neuritis— e.g.,  alcoholic  ne
uritis, 

by  the  history  and  the  general  tremulousness  ;  ars
enical  neuntis,' 

by  the  abdominal  pains  and  the  diarrhoea  ;  lead  paralysis,  by 
 the 

colic  and  the  blue  line  on  the  gums. 

Secondly  dropsies  due  to  heart  disease  are  recognize
d  by  tlie 

murmurs  and  the  history  of  rheumatic  fever,  or  ot
her  infectious 

disease  •  kidney  disease,  by  an  examination  of  the  unne  ;  agc
hylo- 

stomiasis  by  the  ova  being  found  in  the  feeces  ;  epidemi
c  dropsy, 

by  the  fever  and  the  absence  of  anesthesia  and  paral
ysis ;  malarial 

cachexia,  by  the  enlargement  of  the  spleen,  and  pe
rhaps  the  para- 

sites in  the  blood  ;  and  kala-azar,  by  the  enlarged  spleen  and  hyer.
 

Thirdly,  certain  diseases  of  ihe  spinal  cord  ;  myelitis,  b
y  the  loss 

of  control  over  the  bladder  and  rectum  ;  locomotor  ataxy, 
 by  the 

Argyll-Robertson  pupU,  etc.  ;  pellagra,  by  the  skin
  eruptions. 

Fourthly  certain  intoxications,  such  as  ergotism
  by  the  gan- 

grene and  the  history,  and  lathyrism  by  the  ab
sence  of  tender 

muscles. 

M 
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Prognosis. — The  acute  pernicious  form  is  always  fatal,  the  rudi- 
mentary never.  The  general  mortality  varies  in  different  countries, 

as  follows  : — 

Per  Cent. 
Sumatra        . .  . .  . .  ..    60  to  70 
Hong-Kong 
Malaya 

Java 
Japan 

48-6 

197 

2  to  6 
2-s  to  3-5 

But  it  apparently  .depends  upon  many  things,  of  which  the  most 
important  is  the  avoidance  of  sudden  cardiac  failure.  If  the  patient 
is  treated  carefully  in  bed  the  danger  is  much  diminished,  but  if  he 

is  allowed  to  sit  up  and  move  about  the  danger  is  great.  Complica- 
tions are  most  unfavourable. 

Treatment. — The  treatment  is  essentially  symptomatic,  the 
patient  being  placed  in  bed,  and  care  being  taken  to  avoid  anything 

which  is  likely  to  bring  on  cardiac  failure.  Especial  care  is  re- 
quired if  the  patient  gets  up  or  moves  about.  A  cardiac  tonic,  in 

the  form  of  strophanthus  or  digitalis,  is  advisable,  and  amyl  nitrite, 
nitroglycerine,  or  trinitrin  should  be  placed  at  hand,  in  order  that 
they  may  be  used  at  once  if  a  sudden  cardiac  attack  takes  place. 
If  the  attack  is  severe,  with  great  embarrassment  of  the  right  heart, 
it  has  been  advised  to  perform  venesection,  and  remove  some 
8  ounces  of  blood.  Oxygen  is  useful  during  the  attacks  of  dyspnoea. 
For  the  paralysis  strychnine  should  be  administered,  and  the  muscles 

massaged  to  prevent  atrophy  and  cramps.  Electrical  excitation  is 
also  good. 

If  possible,  the  patient  should  at  once  be  removed  from  the  place 
in  which  he  is  supposed  to  have  acquired  the  disease. 

Braddon  strongly  recommends  atropine  either  as  the  alkaloid  in 
hypodermic  injections  of  to  gV  grain,  according  to  the  urgency 
of  the  symptoms,  or  in  the  form  of  the  tincture  of  belladonna.  He 
considers  that  the  atropine  is  specially  useful  in  cases  of  dyspnoea 
due  to  cardiac  failure  and  pulmonary  embarrassment,  while  he 
gives  a  mixture  of  tincture  of  belladonna  J  drachm,  tincture  of 
scilla  1  drachm,  and  citrate  of  potash  J  drachm,  in  4  ounces  of 
water  three  times  a  day  for  three  or  more  days. 
With  regard  to  after-treatment,  any  deformity,  such  as  club- 

foot, must  be  rectified,  as  described  in  works  on  orthopaedic  surgery. 
Fraser  and  Stanton  are  preparing  a  remedial  agent  on  the  lines 
indicated  by  their  researches,  and  this  should  be  tried  when  avail- 

able. In  the  meanwhile,  only  harmless  rice — i.e.,  brown  rice  with 
more  than  0-4  per  cent,  of  phosphorus  pentoxide— should  be  given to  the  patients,  and  care  should  be  taken  that  it  is  cooked  in 
ordinary  pots,  and  not  under  pressure.  Thomson  and  Simpson 
recommend  a  full  diet  with  i  ounce  of  yeast  and  200  grammes  of 
katjangido  -  beans  daily.  Chamberlain  and  Vedder  recommend 
that  5  c.c.  of  an  extract  of  rice  polishings  be  given  daily  to  infants 
s uttering  from  beri-beri,  and  this  is  administered  in  20-drop  doses 
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every  two  hours.  The  patient  must  be  placed  upon  a  good  nourish- 

ing diet,  with  plenty  of  proteid  and  good  vegetables,  and  rice 
should  be  eliminated  from  this  diet.  Careful  nursing  is  necessary 

because  of  the  danger  of  cardiac  failure,  and  good  hygiene  is  also 
necessary. 

Prophylaxis. — Rice  should  be  avoided  as  a  staple  article  of  diet, 
l)ut  if  it  has  to  be  used  it  should  be  in  the  form  of  the  Indian,  country 

rice,  or  paddy,  variously  described  as  the  cured,  stale,  unpolished, 

or  parboiled  rice.  Great  care  should  be  taken  with  the  cooking, 

for  a  good  rice  can  be  converted  into  a  harmful  rice  by  cooking, 

which  should  always  be  performed  in  ordinary  pots,  and  never 

under  pressure  by  steam.  With  regard  to  the  different  kinds  of 

rice,  Schiiffner  and  Kuenen  find  that  Rangoon  rice  contains  0-42  to 

0-46  per  cent,  of  PgOg,  while  Si  am  and  Java  rice  is  much  lower. 

They  maintain  that  there  should  be  a  rice  reform,  and  that  a 

minimum  legal  limit  of  0-5  per  cent.  PgOg  for  dry  rice  should  be 

imposed,  or,  failing  this,  the  substitution  of  other  foods,  to  make 

up  the  deficient  ingredient,  and  a  strict  control  of  cured  rice— 4.e., 

white  rice.  Pregnant  and  nursing  women  especially  should  have  a 
liberal  diet  and  harmless  rice. 

A  good  nourishing  diet  is  most  important. 

Good  hygienic  surroundings— i.e.,  good  ventilation,  t
he  avoid- 

ance of  overcrowding,  plenty  of  sunshine,  and  exercise  m  the  open 

air — may  be  mentioned. 

It  is  as  well  to  thoroughly  disinfect  with  Clayton  gas  or  sulphur 

and  formahn  any  room  in  which  beri-beri  patients  have 
 been 

living,  or  any  infected  house  or  ship. 

a 

INFANTILE  BERI-BERI. 

Synonyms— Philippines :  Taon,  taol  suba. 

Infants  nursed  by  mothers  suffering  from  ben-ben,  a
nd  hvmg  on 

ct  defective  dietary  in  the  Phihppine  Islands,  suf
fer  from  oedema, 

dyspepsia,  and  cyanosis,  and  often  die 
 suddenly.  Post-mortem 

investigations  show  degenerations  in  the  vagi,  p
hrenics,  mtercostals, 

and  anterior  tibial .  nerves,  but  not  so  extensive  as  in  adults 

Chamberlain,  Vedder.  Andrews,  and  others  co
nclude  that  this  is  an 

infantile  beri-beri  due  to  some  deficiency  m  the  m
other  s  milk,  ana 

find  that  it  causes  56  per  cent,  of  the  infan
tile  mortahty  m  the 

Philippines. 

EPIDEMIC  DROPSY. 

Svnonvm. — Acute  anaemic  dropsy.  .    .       ■,•  „f 

Definition.-Epidemic  dropsy  is  an  ac
ute  infectious  disease  of 

unknown  cause,  characterized  by  fever,  dropsy  ̂ ^^^.ery  ̂enrnto^^^^^ 

eruption,  and  sometimes  cardiac  symp
toms,  but  without  paralysis or  anaesthesia. 

i 
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History.— In  1876-77  there  was  a  great  famine  in  Southern 

India,  during  which  a  dropsical  disease,  at  the  time  called  '  beri- 
beri,' was  noted.  It  is  possible  that  this  dropsical  disease  was  con- 

veyed in  some  way  from  Madras  to  Calcutta,  for  in  1877  there  was 
an  outbreak  of  epidemic  dropsy  for  the  first  recorded  time  in  that 
city.  It  appeared  when  the  rains  were  over,  and  extended  through 
the  cold  season  into  1878,  disappearing  when  the  warm  weather 
commenced  in  April.  It  recurred  again,  and  followed  the  same 
course  in  the  cold  season  of  1878  and  1879,  and  it  disappeared  in  the 
warm  weather  of  1880,  reappearing  this  time  in  the  warm  weather 
of  1881.  It  only  attacked  natives  of  India,  but  it  spread  from 
Calcutta  to  ShiUong,  Dacca,  and  South  Sylhet,  and  to  Mauritius, 

b}^  means  of  labourers  passing  through  that  town.  Mauritius 
became  infected  in  1878,  and  was  clear  of  the  disease  in  1879. 
No  further  accounts  of  the  complaint  appeared  until  1901,  when 

it  was  again  recognized  in  Calcutta  and  Madras.  In  1902  it  occurred 
in  the  Barisal  Gaol  in  Bengal,  and  in  1907  it  occurred  in  Assam  and 
the  two  Bengals.  It  is  probable  that  during  the  intervening  years 
it  has  really  been  present  in  some  part  of  India,  but  has  been  called 

'  beri-beri.'  Recently  Greig  has  come  to  the  conclusion  that  it  is a  deficiency  disease. 

Climatology, — So  far  the  disease  has  only  been  met  with  in  India 
and  Mauritius,  and  generally  in  the  cold  season. 

etiology. — ^The  causation  of  the  disease  is  unknown,  but  there 
are  various  theories— e.g.,  (i)  that  it  is  beri-beri ;  (2)  that  it  is  a 
post-dysenteric  anaemia  or  hydraemia  ;  (3)  that  it  is  due  to  nitrogen 
^,tarvation  ;  (4)  that  it  is  due  to  eating  Burma  rice,  the  action  of 
which  is  explained  in  various  ways  ;  (5)  that  it  is  dal  poisoning  ; 
(6)  that  it  is  a  special  bacterial  disease  conveyed  from  person  to 
person  by  the  bed-bug. 

This  latter  is  Delany's  theory,  and  is  supported  by  the  fact  that the  disease  is  epidemic,  and  spreads  apparently  by  the  agency  of 
I  human  beings,  but  not  from  man.  to  man  ;  that  it  begins  with  an 

mitial  fever,  and  has  a  rash,  and  that  there  is  a  local  house  infection  ; 
and,  finally,  by  its  sudden  disappearance  and  reappearance.  Other 
theories  are  that  it  is  a  ptomaine  poisoning,  or  a  bacillus  in  fish,  or 
a  rust  or  fungus  on  rice. 

Pathology— No  remarks  can  be  made  on  this  part  of  the  subject. Morbid  Anatomy. — ^There  is  subcutaneous  oedema  and  fluid  in 
the  peritoneal  and  pleural  cavities.  The  mouth  and  pharynx  are 
cedematous,  and  the  oesophagus  may  be  ulcerated.  The  stomach 
IS  very  congested,  and  may  show  haemorrhagic  patches,  and  the 
jejunum  is  congested,  as  are  the  mesenteric  glands  and  the  liver. 

I  i  he  pancreas  is  normal.  The  aryepiglottidean  folds  and  the  lungs 
are  cedematous  and  congested.  The  kidney  is  congested,  and  may 
show  cloudy  swelhng,  but  the  bladder  is  normal.  The  spleen  is shrunken  ;  the  pericardium  may  be  normal,  but  the  heart  is  dilated 
Symptomatology.— Generally  there  are  no  distinct  prodromata  • 

occasionally  the  onset  of  the  disease  is  preceded  by  diarrhoea 
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Epidemic  dropsy  begins  witli  an  attack  of  fever  without  any  initial 

rigor,  the  temperature  rising  to  99°  to  104°  F.,  and  continuing  of  low 
type  with  remissions  and,  later,  intermissions  for  a  variable  period  of 

time,  sometimes  as  long  as  a  month.  Associated  with  the  fever, 

and,  indeed,  the  most  constant  and  characteristic  symptom,  is  the 

dropsy,  which,  beginning  in  the  feet  and  legs,  may  spread  up  the 

thighs  to  the  abdomen,  and  even  to  the  hands,  arms,  and  face. 
There  is  distinct  anaemia  after  the  disease  has  lasted  a  little  time. 

Rogers  records  a  count  of  3,090,000  erythrocytes  per  centimetre, 

and  a  haemoglobin  count  of  54  to  65  per  cent.  The  colour  index  is 

said  by  other  observers  to  be  about  normal,  and  the  proportion  of 

white  to  red  cells  to  vary  from  i  to  430  at  the  invasion,  to  i  to  384 

in  the  course,  to  i  to  615  at  the  end.  Leucocytes  are  apparently 

always  increased  in  number,  but  only  slightly.  The  differential 
count  is  : — 

Per  Cent. 

Polymorphonuclears     . .  . .  •  ■  6o'2 

Lymphocytes  ..  ••  . .  21-4 
Mononuclears  ..  ••  ..117 

Eosinophiles  . .  ■ .  •  •  •  •  67 

No  animal  or  vegetal  parasites  have  been  discovered  in  blood 
which  is  sterile. 

The  condition  of  the  urine  is  described  as  very  variable,  but  there 

is  no  albumin  and  no  casts  are  to  be  found. 

Effusions  into  the  peritoneal -and  pleural  cavities  may  take  place. 

The  alimentary  canal  is  early  irritated,  and  vomiting  and  diarrhoe
a 

are  common  occurrences.  A  rash  appears  early  on  the  extremities 

in  the  dropsical  areas  ;  it  is  usually  erythematous  or  '  measly,  
but 

vesicles  and  htemorrhages  may  be  seen.  Aneemia,  as  remarked, 
 is 

progressive  during  the  disease,  and  there  may  be  card
iac  dilatation 

with  heemic  murmurs.  In  severe  cases  there  may  be  cough  and 

dyspnoea,  due  to  oedema  into  the  lungs.  Recovery  is  the  
rule,  but 

death  may  occur  from  cardiac  or  pulmonary  complications. 

Sequelae— The  only  sequela  so  far  observed  is  cardiac
  weakness. 

Diagnosis —Epidemic  dropsy  shows  the  followin
g  characteristic 

signs-  dropsy,slightfever,diarrhoea,rash,  antemia, 
 andno  albuminuria. 

Its  diagnosis  from  beri-beri  is  based  upon  the  presence 
 of  fever, 

the  persistence  in  some  cases  of  the  knee-jerk,  the  lack 
 of  paralysis, 

of  painful  muscles,  and  of  antesthesia.    Some  auth
orities  maintain 

however,  that  in  epidemic  dropsy  there  is  no  fever  
and  no  rash,  ana 

is  indistinguishable  from  beri-beri.  .    .1.        a  +i,p 

Prognosis— The  prognosis  is  favourable  except  i
n  the  aged,  tne 

case  mortality  being  only  2  to  8  per  cent.     .  . 

Treatment.- Rest  in  bed  and  the  adminis
tration  of  calcium 

chloride,  or  iron  and  strophanthus,  are  the  o
nly  remedies  usually 

required.    High  temperatures  should  
be  treated  by  diaphoretics, 

quinine,  and  sponging.  .  ,  ,  ,  ̂ . 

Pronhvlaxis— Segregation  and  disinfectio
n  are  recommended.  Dm 

no  rationafprophyLfs  can  be  advised
  as  long  as  the  cause  remains unknown. 

J 
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CHAPTER  XLVII 

PELLAGRA 

Synonyms  —  Etymology  —  Definition  —  History  —  Climatology — ^tiologj' — 
Pathology  —  Morbid  anatomy  —  Histo-pathology  —  Symptomatology — 
Diagnosis — Prognosis — Treatment — Prophylaxis — References. 

Synonyms. — Italian :  Umor  Salso,  Scottatura  di  Sole,  Malattia 
della  Miseria,  Mai  del  Sole,  Malattia  della  Insolazione  di  Primavera, 

Risipola  Lonibarda,  Mai  della  Spienza,  Mai  del  Padrone,  Jettatura 
di  Sole,  Cattivo  Male,  Mai  della  Vipera,  Calore  del  Fegato, 

Salso,  Pelandria,  Pellarella,  Pellarina,  Psychorieurosis  Maidica,  Mai 

Rosso,  Maidismus,  Lepra  Italica  Maidica,  Scorbuto  Montano,  Scor- 

buto  Alpino,  Elephantiasis  Italica.  Spanish  :  Mai  de  la  Rosa,  Mai 

d'Asturias,  Mai  del  Hlgado,  Calor  del  Hlgado,  Escamadura  del 

Higado,  Flenia  Salada.  French :  Maladie  de  la  Teste,  La  Gale  de 

Sainte  Ignace,  Mai  de  Saint  Amans,  Mai  des  Saintes  Mains,  Mai  de 

Sainte  Rose,  Mauvais  Dartre.  German :  Der  Lombardische  Aus- 

satz.  Roumanian :  Buba  Tranjilor,  Rana  Tranjilor,  Parleala,  Ju- 

puiala.  Greek:  Graeci  Elephantiasim.  Egyptian:  Inshup,  Qushuf, 
Gofar,  Lahooh.    South  America  :  Chichismo. 

Etymology.— The  name  '  pellagra '  is  an  Italian  word,  possibly 

coined  by  the  peasants  from  two  words — pelle,  meaning  '  skin,' 

and  agra,  meaning  '  rough  ' — though  other  possible  origins  are  also 

given.  It  was  introduced  into  medical  hterature  by  Frapolli  in 

1771  in  his  work,  '  Animadversiones  in  Morbum  Vulgo  Pelagram,' when  he  spelt  it  with  only  one  I  instead  of  with  two. 

Definition,— Pellagra  is  an  endemic  disease,  usually  of  long 

duration  and  of  unknown  causation,  which  is  characterized  by 

cutaneous,  gastro-intestinal,  and  nervous  symptoms,  which  imdergo 

exacerbations  at  recurrent  intervals,  usually  in  the  sprmg  or  autumn. 

History.— When  it  is  considered  that  pellagra  has  been  over
- 

looked in  quite  recent  years  in  America,  Scotland,  and  England 

and  probably  in  many  other  parts  of  the  world,  it  will  not  be  tho
ught 

to  be  astonishing  that  ancient  hterature  is  silent  as  to  its  e
xistence 

in  Europe,  but  the  absence  of  these  references  by  no  means
  proves 

that  the  disease  itself  was  not  present.  Strambio  finds  
that  some 

of  the  symptoms  mentioned  in  Hippocrates  may  be  those  
of  pe  lagra, 

and  says  that  his  description  of  '  Sollicitudo  
'  indicates  a  disease 
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resembling  the  mental  condition  found  in  pellagra  dm'ing  an  acute 
exacerbation.  We  have  searched  through  Hippocrates,  and  have 

been  unable  to  find  anything  which  to  our  mind  bears  any  resem- 
blance to  pellagra.  The  peculiar  symptoms  from  which  St.  Francis 

of  Assisi,  who  lived  in  a  district  which  to  this  day  is  pellagrous, 
suffered,  markedly  resemble  pellagra,  as  he  had  an  eruption  upon 

his  hands  and  feet,  associated  with  an  extraordinary  mental  condi- 
tion ;  but  though  these  specu- 

lations are  interesting,  they 
are  far  too  uncertain  to  be 

of  any  use  in  determining 
the  interesting  point  as  to 
whether  pellagra  existed  in 

Europe  before  the  introduc- 
tion of  maize  by  Columbus. 

In  1578  the  disease  seems  to 
have  been  known  in  Milan 

as  '  pellarella,'  but  was  con- 
f  oimded  with  eczema,leprosy , 
erysipelas,  and  scurvy,  and 
no  real  importance  can  be 
attached  to  a  simple  name 

unaccompanied  by  any  de- 
scription of  the  disease  to 

which  it  was  applied.  A 

shghtly  more  definite  refer- 
ence is  found  in  1713  in 

Ramazzini's  work,  '  De  Mor- 
bis  Artificium  Diatriba,' 

under  the  heading  '  Agri- 
colae,'  where  he  says  :  '  Eas- 
dem  ob  causas,  iis  persaspe 
contingunt  dolores  colici  et 

affecto  Hippocondriacaquam 
ipsi  appellant,  il  mal  del 

Padrone.' 
The  recognition  that  the 

cutaneous,  gastro-intestinal, 
and  mental  s5miptoms  ex- 

hibited by  the  sufferers  con- 

stituted a  clinical  entity  was 
first  made  by  Gaspar  Casal  on  March  26,  1735,  but,  unfor- 

tunately, was  not  pubHshed  until  1763,  when  his  work  '  Historia 
Natural  Y  Medica  del  Principado  de  Asturias  Sequida  de  la  Descrip- 
aon  de  la  Enfermedad  conocida  por  el  Vulgo  con  il  Nombre  de 
Mal  de  la  Rosa,'  appeared.  Casal  gave  a  representation  of  the disease  (Fig.  503),  showing  the  eruption  around  the  neck  and 
down  the  front  of  the  chest  (called  Casal's  necklace),  and  on  the dorsa  of  the  hands  and  feet.    With  Sambon  one  of  us  has  visited  the 

Cr-ujl 

Fig.  503. — Mal  de  la  Rosa. 

(After  Casal.) 
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Oviedo  district  of  the  Asturias  in  North  Spain,  where  Casal  first 

recognized  pellagra,  and  find  that,  as  regards  the  cases  along  the 

River  Nero,  the  disease  exists  as  it  did  in  his  days.    On  Decem- 

ber 2,  1740,  a  learned  monk  named  Feij6o  wrote  to  Casal  stating 

that  '  Mai  de  la  Rosa '  existed  in  his  native  country,  Gallicia. 

Before  Casal' s  publication  appeared,  the  celebrated  Thiery  visited 

Madrid,  where  he  met  Casal,  and  was  shown  cases  of  pellagra,  and 

afterwards  he  observed  one  case  himself.    On  his  return  to  Paris  he 

wrote  a  paper  entitled,  '  Description  dune  Maladie  appellee  Mai 

de  la  Rose  aux  Asturies,'  which  was  published  in  the  second  volume 

of  Vandermonde's  journal  called  '  Recueil  Periodique  d' Observations 

de  Medecine,  de  Chirurgie,  et  de  Pharmacie,'  in  May,  1755-    It  is 

pleasing  to  record  that  not  merely  did  Thiery  give  a  most  excelle
nt 

description  of  the  clinical  signs  of  pellagra,  but  he  also  gave  full
 

credit  to  Casal  for  his,  as  yet  unpublished,  great  discovery. 

These  publications  of  Casal  and  Thiery  laid  the  foundatio
ns  of 

the  modern  knowledge  of  pellagra.  We  will  now  turn  to  th
e  various 

countries,  and  study,  very  briefly,  the  history  of  the  di
sease  therein. 

Italy  —Early  in  the  eighteenth  century  the  disease  appears 
 to  be 

well  known  to  the  medical  men  of  Cremona  and  Cremasco, 
 as  weU 

as  to  Antonio  Terzaghi  at  Sesto  Calende  on  Lago  Maggiore,  and  to
  _ 

Francesco  Zanetti,  who  recognized  it  in  1769  at  Canobi
s,  also  on 

Lago  Maggiore.    It  will  thus  be  seen  that  pellag
ra,  hinted  at 

in  1578  in  Milan,  written  about  by  Ramazzini  in  171
3,  had  become 

a  disease  well  known  to  the  general  practitioner  and  
peasantry,  and 

only  required  an  historian  to  become  recogmzed  
by  the  medical 

profession.    This  historian  was  found  in  Francesco  
Frapolh,  one  of 

the  physicians  in  the  large  hospital  in  Milan,  w
ho  in  1771  pubhshed 

his  work  '  Animadversiones  in  Morbum  Vulgo  Pelagram 
  m  which 

for  the  first  time  the  word  '  pellagra  '  (spelt  with  a
  single  /)  was  used. 

This  work,  followed  by  those  of  a  number  
of  authors,  drew  more 

attention  to  the  disease,  with  the  result  that
  the  Patriotic  Society 

of  Milan  offered  a  prize  for  the  best  essay  on 
 the  subject,  while  the 

Kaiser  Toseph  founded  a  special  hospital  fo
r  pellagrins,  and  placed 

k  under  the  charge  of  Gaetano  Strambio,  
whose  justly  celebrated 

work,  'De  PeUag?a,'  appeared  in  three  volum
es  dunng  the  years 

I786-I78Q     In  1787  two  young  Dutch  do
ctors,  Jensen  and  HoUen- 

hSn  a?d  a  young  Frenchmin,  Levache
r  de  la  Feutrie  visited 

Italy  to  study  pellagra,  concerning  whi
ch  they  published  reports 

on  their  return  to  Holland  and  France.    I
n  1799  Chevalier  gave 

an  account  of  Jensen's  work  in  the  Lond
on  Med^cal  Remm  and 

Magazine.    In  this  way  the  knowledge  of
  the  disease  called  pellagia 

''?nfhe"it?nwMe  a  disease  called  '  Scorbuto  Alpino  '  had  
been 

definitely  recognized  by  Giuseppe  Antonio
  Pujati  in  1740  m  Fcltre 

?o  the  north  of  Venice,  and  the  same  
disease  was  found  later  by 

kntonio  Gaetano  Pujati,  the  son  of  
Giuseppe  Antonio  Pujati,  and 

NascirbenTin  the  Venetian  Friuli,  
and  this  disease  found  its  1.- 

fori^  n  Oiiardi,  a  pupil  of  the  olde
r  Pujati,  who  in  1776  published 
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his  work,  '  Di  Una  Specie  Particolare  di  Scorbuto,'  in  which  an 
account  of  Professor  Pujati's  discoveries  was  given.  In  this  way 
the  knowledge  of  the  disease  '  Scorbuto  Alpino  '  was  started,  so 
that  in  Italy  at  this  time  there  were  described  two  separate  diseases 
under  different  names,  and  found  in  different  regions  ;  and  it  was 

not  till  Fanzago  in  1789  pubhshed  his  work,  '  Memoria  sopra  la 
Pellagra  del  Territorio  Padovano,'  that  these  two  diseases  were 
recognized  to  be  one  and  the  same.  After  this  date  the  literature 
concerning  pellagra  increased  considerably,  but  no  work  of  great 
nnportance  appeared  until  1810,  when  Marzari  pubhshed  his  book, 

'Saggio  Medico-Politico  suUa  Pellagra  e  Scorbuto,'  in  which  he 
laid  stress  upon  '  maize  '  as  the  principal  astiological  factor  in  the 
disease — a  view  which  had  previously  been  mentioned,  but  not 
so  forcibly,  by  Casal  and  others.  The  importance  of  this  work  is 
that,  ever  since  its  publication,  the  maize  theory  in  some  form  has 
been  generally  adopted  in  Italy.  Marzari  was  of  the  opinion  that 
It  was  the  deficiency  of  the  gluten  in  the  maize  which  was  the  main 
igent  of  the  disease,  but  he  also  suspected  toxicity.  From  Marzari's 
time  there  are  very  numerous  pubhcations,  among  which  may  be 
mentioned  those  by  Henry  Holland  in  1817  on  the  pellagra  of 
Lombardy,  published  in  the  Medico-Chirurgical  Transactions  by ZecchineUi  in  1818. 

Balardini  in  1845,  in  his  work  entitled  '  Delia  Pellagra,  del  Grano 
turco  quale  Causa  Precipua  di  quella  Malattia  e  dei  Mezzi  per 
Arrestarla,'  promulgated  the  view  that  the  causation  was  a  fungus growing  m  the  maize,  which  fungoid  growth  was  called  '  Verderame  ' 
and  was  thought  to  be  due  to  Sponsorium  maidis.  This  publication 
was  of  the  greatest  importance,  as  it  afforded  an  explanation  as  to 
why  the  disease  should  attack  some  people  and  not  others,  and  thus 
gave  the  maize  theory  greater  importance.  This  subject  was 
turther  studied  by  Costallat  and  others,  who  produced  symptoms 
m  chickens  by  feeding  them  on  maize  containing  verderame  which were  said  to  resemble  those  of  pellagra. 

^J}.^l72^omhvoso  began  to  study  pellagra,  and  continued  to  do 
so  till  he  died  m  1909.  He  believed  that  the  disease  was  an  intoxi- 

cation produced  by  the  toxins  manufactured  by  organisms,  harm- 
less m  themselves,  and  growing  on  maize.  More  recently  a  view 

has  been  promulgated  that  the  disease  is  due  to  good  maize,  which 
nfWc  5'"  ̂   produces  the  symptoms  of  the  disease,  and  in others  does  not.  Such,  briefly,  was  the  condition  when  Sambon  in 
i\2    T?""  }^hich  he  has  continued  up  to  the  present 

shak;n   if  "^^/^ T^'^^y  epidemiological,  has  thorouglily 
hron^S;  I  *  completely  destroyed,  the  maize  theory,  and  has 
thp^?    /.T^'^  ̂ "^.^"y  ^^ich  support  strongly  a  parasiti? 
heory  of  the  causation  of  the  disease  as  well  as  a  prSbabilitv  of  the 
infection  being  spread  by  one  of  the  biting  flies.      "^^^''^^  °* bpatn.—The  discovery  of  the  disease  by  Casal  in  17^^  in  the 

ftfthaf  p'^-^rif^  ̂ ^^^  ̂^"^^^        --^--d'  a^  wiTl tne  fact  that  Feijoo  had  recogmzed  it  in  GaJlicia.    The  next 

78 
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publication  is  by  an  Englishman,  cal
led  Townsend.  entitled  A 

fournev  through  Spain   and  publishe
d  in  three  volumes  m  London 

in  ?7q7  In  the  second  volume,  on  p.  lo
,  there  is  a  short  clear  account 

oi  '  Mai  de  Rosa.'    This  is  the  earhest  known  acc
ount  of  pellagra 

in  Enghsh    In  1820  Eximeno  made  an
  inquiry  mto  the  disease 

Lnd  caSo  the  conclusion  that  •  Mai  del  Higado,'  Mai  de  la  Ro^^^^^ 
and  uellagra  were  one  and  the  same  d

isease.    In  1835  Mender 

Svaro  rec^ognized  pellagra  in  the  malady
  caUed  '  Flema  Salada,  and 

^1847  Henriquez  showed  that '  Mai  de  Monte  '  was  the  same  disease. 

In  islg  RouLl  visited  Spain,  and 
 recognized  that  the  disease  in 

France  and  that  in  Spain  were  the  same
  chnical  entity.    Since  that 

da?e  many  excellent  works  have  been  p
ubhshed  m  Spam  on  pellagra, 

no  X  by  cXiarza  and  Roel,  whi
le  of  late  the  disease  has  been 

cSefuUy  studied  by  Huiteras,  Pit
taluga,  and  the  physicians  of 

°  The°maize  theory  of  the  etiology  of  pellagr
a  has  never  gained 

credenc?ln  Spain,  and  hence  the 
 term  '  Spamsh  peUagra,  or  a 

pellagra  nSt  due  to  maize,  has  
been  used  by  some  Zeists  as  a 

"pXr-7eM^^^^^  to  exist  in  Portugal,  but  we  are  in 

thf  sarLdSL'  as  older  writers,
  in  that  we  can  give  no  l^story 

''f:::::'^W:^^^^^  noted  Xhiery's  pubhcation  
m  X755. 

^        Vo.f         in  1787  a  young  Frenchman,
  Levacher  de  la 

Hameau  m  1818  who  i^^t  recog  Arcachon.  Hameau 
occurring  around  Teste^de-Buch  m^^^^^^^ 

^  was  not  ̂^q^^^^t^j7?,  ̂ Xe^^^^^^^  ■ 
cerning  pellagra,  and  his       /J^f  °^\^,ellent  dissertation  on  the  ̂ 

°^^-^'/i;'f '"Vhe  Socktv  of  Medicine  of  Bordeaux,  under  the  title subject  before  the  Society  ot  Memc     ^  ^^^^^ 

iTe  aSilTntme  
way  acquire^d^from  sheep. 

r:il  he  observed  no  less  than  seventy-six  ca^^^^^  ^^^^  , 

There  is,  however,  ̂ ^^^^e^^^  J^/^^Xthi  is  to  be^found  in  the  . 
peUagra  had  long  existed  m  France  and  tms  ̂   ̂  ̂  g^^^  ̂ mans,'  ' 

fact  that  the  peasan  s  us^d  to  caim^^^^  ^^^.^^  ̂ 
because  there  was  ̂ ^atue  to  bt^  .^^  ̂   ̂   , 
always  moist,  and  tins  moisture  ̂   ^  Roussel,  there  was, 

application  to  their  ̂ upti^^^^^  '^^^  Landes.  ■ another  curious  custom  toilowea  Py^"  P  christus  was  repre- 
which  was  to  visit  ̂ ^ertam  statue  m^^^^^^^ 
sented  with  red  hands.  The  Pf^^f  ̂ eTs  removrd  a  little  of  the 
to  these  hands,  ̂ ^f^J  .r.^^f^ek^^^^ 

Si^li't
S^I™^^ 

M^TsainW^ttd
  tTSSw^t  ?lie  co

mmon  people 
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were  well  acquainted  with  the  disorder.  Sambon  has  also  informed 

us  that  some  of  Napoleon's  soldiers  became  affected  by  pellagra 
during  the  campaigns  in  Italy,  and  certainly  cases  are  recorded  in 

the  Hotel  Dieu  and  in  the  Hopital  Saint-Louis,  while  Jourdan 
pubhshed  a  paper  on  the  disease  in  iSig. 

Briere  de  Boismont  in  1830  drew  attention  to  the  fact  that 

pellagra  occurred  around  Paris,  and  in  1847  Ardusset  showed  that 

the  '  Maladie  de  la  Teste  '  of  Hameau  was  pellagra.  In  1843 
Marchand,  after  investigations  extending  from  1836  to  1843,  em- 

phasized the  fact  that  pellagra  was  essentially  a  disease  of  the 

couniry,  and  not  of  the  town.  In  1845  appeared  Roussel's  account 
of  his  I'esearches  in  France  and  Spain,  to  which  reference  has  already 
been  made.  In  1865  Billod  published  his  account  of  asylum  pel- 

lagra as  a  pseudo-pellagra — that  is  to  say,  a  pellagra  not  due  to 
maize.  Sambon  and  one  of  us  have  investigated  the  pellagra  of 
the  Landes,  where  the  disease  has  greatly  diminished,  and  this 
appears  to  be  associated  with  a  diminution  in  the  malaria  of  the 

same  region,  which  appears  to  be  due  in  part,  at  least,  to  the  im- 
proved cultivation  of  the  soil,  the  drainage  of  swamps,  etc.,  and 

the  stocking  of  the  waters  with  fish. 

A  ustria. — The  disease  was  first  noticed  in  the  Tyrol,  where  it  is 
still  very  prevalent,  and  where  it  is  being  ably  studied  by  Merk, 
Weiss,  and  others.  In  1794  Nicolas  and  Jambon  reported  its 
presence  near  Vienna. 

Hungary  and  Roumania. — In  1846  Lachaise  drew  attention  to  an 
epidemic  of  pellagra  in  Roumania,  in  1856  Julius  Theodori  reported 
its  presence  in  the  Danube  provinces,  while  in  1862  Bouchard 
pointed  out  that  Sigmund  said  that  the  Hungarian  pellagra  existed 
solely  in  the  vast  plains  bordering  the  Rivers  Danube  and  Theiss— 
~i-e.,  in  the  Alfold — which  were  often  covered  by  inundations.  It 
is  interesting  to  note  that  these  rivers  have  been  regulated,  and 
that  the  disease  is  said  to  have  considerably  abated  there.  Be  that 
as  it  may,  there  is  to  our  personal  knowledge  a  considerable  amount 
of  pellagra  in  Transylvania,  where  it  has  been  studied  by  Hollander, 
Kaiser  and  others,  and  in  Roumania,  where  Babes  says  there  are more  than  200,000  cases. 

The  British  I  stands. —TYion^h.  reported  as  long  ago  as  i860  by 
Brown,  and  again  in  1909  by  Cranston  Low  in  Scotland,  no  attention 
has  been  seriously  paid  to  the  disease  until  recently,  when  Sambon 
and  one  of  us,  searching  through  the  British  Islands,  came  across 
cases  m  both  Scotland  and  England,  and  it  appears  probable  that 
more  definite  information  with  regard  to  the  spread  of  pellagra  in 
these  islands  will  soon  be  forthcoming.  The  interest  with  regard  to 
these  cases  is  that  while  it  is  impossible  to  mathematically  exclude 
all  possibility  that  a  patient  had  never  tasted  a  grain  of  maize  still 
It  would  be  straining  the  maize  hypothesis  to  an  unjustifiable  extent 

^^P^y  1°       °^  It  is  interesting  to 
note  that  pellagra  has  been  found  as  far  north  as  the  Shetland 
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Iceland.-We  have  no  information  as  to  the  
presence  of  pellagra 

in  Iceland  with  the  sole  exception  of  a  st
atement  by  HoUand  that 

he  had  seen  cases  in  Iceland  resembling  th
e  pellagra  which  he  had 

""^Ica. -Tl^ngh  first  noticed  in  Egypt  by  Pruner  in  1847  un
der 

the  term  '  leproses,'  its  recognition  therein  is 
 principally  due  to  Sand- 

w  th  who  f  ound  i  in  1893  and  to  Keating
  and  Warnock,  who  have 

not  mlrely  kept  that  knowledge  ahve,  
but  have  added  considerab  y 

to  the  study  of  the  disease.  There  is,
  however  still  a  tendency  to 

c^nsiLr  pellagra  a  part  of  the  
syndrome  of  agchylostomiasis. 

ZrfreceSly  peUagrrhas  been  r
ecognized  in  other  parts  o  Africa 

knd  it  is  possible  that  it  will  eventually
  be  found  to  be  widespread 

^"Imtr-No'twithstanding  careful  inquiries,  Wood  h
as  failed  to 

dislrver  any  evidence  of  the  Ixistence 
 of  pellagra  among  the  ̂ orth 

AmerkL  Indilns  during  the  eighte
enth  century,  but  he  has  found 

forevTdence  of  cases  in'  the  ea?ly  yea
rs  of  the  nineteenth  century^ 

InT864  Gray  and  Tyler  first  defi
nitely  reported  cases  in  them  but

 

ihonVh  at  times  recognized,  the  di
sease  was  not  generally  admitted 

to  be  present  until  1^7,  when  S
earcy  reported  eighty-eight  cases

, 

,    w  l  fnl  ̂Pven  were  fatal    From  that  
date  the  works  of  Bab- 

of  which  fi^ty-seven  were  la^^^^  ^^^^^^^  ̂ ^^^ 

every  country,  without  an
y  P^econceiveu 

^°"A?ia  Minor,  Persia,  India, 
 and  the  Straits  Settlements. 

?«S^"tatt"Mexico,  
West  Indies,  Bra.il.  Columbia, 

^ISfetr'S  fte  last  few  years  ̂ '^^J^:^^- 
ha  been  the  recognition  of  peUagra  as  a"^nd<:m  c  

dise^^  ̂.^^^ 

i««vsoVs';
%^ipSanri^

--^^^^ 
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into  the  actual  localities  in  which  the  disease  occurs.  Pellagra 

is  essentially  a  disease  of  long  duration,  and  patients  are  capable 

of  moving  far  from  the  place  in  which  the  first  symptoms  appeared, 

and  again  the  first  symptoms  often  appear  in  early  childhood  and 

reappear  after  some  years'  interval,  when  the  patient  may  be 

living  in  quite  a  different  district  from  that  in  which  he  resided 

during  his  younger  years.    It  is  therefore  necessary  to  prepare 

and  study  spot  maps  showing  where  the  patients  were  first  attacked 

by  the  signs  and  symptoms  of  the  disease,  and  this  is  being  done 

at  the  present  time  by  Sambon,  whose  results  will  be  awaited  with 

interest.    In  general  it  may  be  stated  that  inquiries  of  this  nature 

show  that  by  far  the  larger  number  of  cases  occur  in  country  dis- 
tricts, and  not  in  towns,  and  that  the  densest  locahzation  is  in 

houses  near  or  alongside  certain  streams.    In  fact,  study  the  locali- 
zation in  what  country  you  will,  as  we  have  done  in  France,  Spain, 

Italy,  Austria,  Hungary,  Roumania,  and  Egypt,  it  is  impossible 

not  to  be  impressed  with  the  relationship  between  peUagra  and 
water.    Generally  the  water  is  moving,  and  often  it  is  moving 
rapidly,  but  this  last  does  not  appear  to  be  absolutely  necessary. 

As  a  rule,  the  nearer  the  dwellings  are  to  such  water,  the  greater 
the  number  of  cases.    Cases  do,  however,  occur  at  a  distance 

from  water,  but  inquiry  will  often  demonstrate  that  the  affected 
people  work  near  or  have  been  in  some  way  connected  with  a 
stream.    Cases  do  occur  in  towns,  but  they  are  relatively  few, 

and  careful  inquiry  will  usually  elicit  a  perhaps  almost  forgotten 
fact  that  the  disease  really  began  after  some  visit  to  the  country. 

Inquiries,  however,  must  be  made  with  care,  otherwise  wrong  im- 

pressions may 'be  obtained.  One  of  the  most  interesting  cases 
which  we  have  met  with  was  that  of  a  young  boy  who  was  sup- 

posed never  to  have  left  a  large  town,  and  yet  was  suffering  from 
peUagra.    Careful  inquiry  elicited  the  fact  that  he  was  in  the  habit 

of  going  for  a  day  or  so  every  year  to  stay  with  some  relatives 

who  lived  in  a  pellagrous  area,  and  the  time  of  the  year  chosen  for 
this  visit  was  one  in  which  acute  cases  occurred.    In  a  locality 

pellagra  usually  occurs  among  the  poor,  especially  among  field 

labourers  ;  but  it  may  also  occur  among  the  rich  and  among 
persons  who  habitually  work  indoors  ;  it  is,  however,  usually  not 
difficult  to  trace  a  relationship  between  the  commencement  of  the 
disease  and  a  visit  or  residence  in  some  pellagrous  area,  and  very 
often,  again,  a  relationship  to  water. 

With  regard  to  seasons,  there  is  a  universal  consensus  of  opinion 
that  most  attacks  appear  in  the  spring  or  early  summer  (in  Egypt 
with  the  Khamseen),  after  which  there  is  a  diminution  in  the  cases, 
and  although  attacks  may  begin  in  the  summer,  they  are  not 
common.  In  the_  autumn,  however,  there  is  a  definite,  though 
secondary  increase  in  the  number  of  cases,  which  decrease  almost 
to  nil  in  the  winter.  These  statements  are  well  borne  out  by  the 
curve  of  pellagra  admissions  into  the  Kasr-el-Ainy.  Hospital, 
Cairo,  for  the  years  1906-1911  inclusive.   This  curve,  for  which  we 
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are  indebted  to  the  kindness  of  Dr.  Keating,  was  most  carefully 

prepared  by  Dr.  Stiven,  and  demonstrates  the  incidence  of  p
ellagra 

as  seen  in  that  hospital. 

Pellagra  may  occur  in  hilly  or  even  mountainous  regions,  
where 

it  is  often  very  common— as,  for  example,  the  Tyrol— but
  can 

equally  occur  on  the  flat  alluvial  deposit  of  rivers— as,  for  exa
mple, 

the  delta  of  the  Nile.  It  would  appear  that  pellagra  extends  fr
om 

near  the  Equator  to  the  Shetland  Islands  in  the  north,  and  to 
 South 

Africa  in  the  south,  and  that  it  encircles  the  world  m  an  ea
sterly 

or  westerly  direction.  In  our  experience  the  one  import
ant  factor 

to  be  certain  that  pellagra  is  endemic  in  a  region  is  to 
 find  it  in 

very  young  children  born  in  the  region  from  which
  they  have  never 

stirred. 

JAN   FEB    MflH  APRIL  MAY  JUNE  JULY  AUG  SEPT.  OCT.    NOV  OEC. 
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C04— Seasonal  Variation  in  the  Admissions  

for  Six  Years 

Pellagra  Cases  into  the  Kasr-el-Ainy  Hospi
tal,  Cairo. 

(Specially  prepared  by  Keating  and  Stiven.)
 

of 

To  summarize,   pellagra  has  a  wo
rld-wide  distribution.  It 

occurs Tn  hills  and  plains.    The  cases
  are  densest  near  moving 

fresh  water,  and  usually  begin  in  spring  o
r  autumn 

Etiology  -The  causatipn  of  peUag
ra  is  at  the  present  time 

uSoZf  so  that  we  are  compel
led  to  consider  possibihties  • 

iTstrad  S  facts-a  point  which  we  desir
e  the  reader  to  bear  m  mind  1 

while  perusing  the  remarks  we  are
  about  to  offei  for  his  con 

^^ThTelctraordinary  theories  which  we  have  found  st
ill  in  existence  among 

disease. 
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2  That  it  is  not  a  disease  sc,  but  merely  a  series  of  stray  symptoms, 

and  that  no  one  has  studied  the  cases  from  the  commencement  of  the  disease 

to  its  fatal  termination.  A  study  of  merely  Flameau's  writings,  excluding  all 
the  modern  Italian,  Roumanian,  and  American  literature  on  the  subject, 

would,  we  think,  satisfy  any  unbiassed  person  that  this  view  is  untenable. 

3.  That  it  is  not  a  disease  per  se,  but  merely  symptoms  of  some  other 
well-known  disorder.  The  disease  which  it  is  most  commonly  said  to  belong 

to  is  agchylostomiasis,  but  most  of  our  readers  will  themselves  have  treated 

many  cases  of  agchylostomiasis  without  meeting  with  the  symptoms  of 

pellagra,  and  many  will  be  acquainted  with  pellagrins  who  show  no  signs  of 
agchylostomiasis. 

The  above  can  be  easily  dismissed,  and  would  not  have  been  men- 

tioned if  we  had  not  personally  met  with  behevers  in  all  of  them. 

With  regard  to  the  more  likely  theories,  we  must  discuss  the 

following  : — 
I.  The  deficiency  theory. 

IL  The  maize  theory. 

III.  The  parasite  theory. 

I.  The  Deficiency  Theory. — On  pp.  80-83  we  have  briefly 
traced  the  evolution  of  foods  and  the  effects  of  a  low  protein  dietary, 

as  well  as  the  effects  of  certain  nitrogenous  complexes  on  man,  and 
therefore  need  not  recapitulate  what  we  have  written  on  those 

pages.  On  page  83  the  substance  called  '  beri-beri  vitamine  '  is discussed,  and  other  references  will  be  found  in  the  chapter  on 

Beri-Beri  (p.  1212).  Arguing  upon  the  theory  of  the  causation  of 
beri-beri  by  the  absence  of  a  nitrogenous  complex,  some  people 
have  asked  whether  pellagra  may  not  be  due  to  the  lack  of  some 

nitrogenous  complex  in  the  food  ;  and,  further,  it  has  been  sug- 
gested, or  rather  hinted,  that  this  might  explain,  not  merely  the 

maize  theory  of  pellagra,  but  those  cases  in  which  no  maize  has  been 
eaten,  but  in  which  the  diet  has  been  largely  oatmeal  or  rice.  Thus, 
Nightingale  in  his  paper  on  Zeism,  which  appears  to  us  to  be 
pellagra,  finds  that  when  steam-milled  mealie  bread  alone  was 
supplied  to  the  prisoners  in  the  Victoria  Gaol  in  Rhodesia  the 

disease  broke  out,  and  when  this  was  stopped,  and  meat,  vegetables 

and  rice  were  substituted,  the  epidemic  ceased  ;  and  when  hand- 

milled  rapoko  (maize)  was  obtained,  the  effect,  in  Nightingale's 

words,  was  '  immediate  and  almost  magical,'  as  the  patients 
began  quickly  to  recover.  In  this  rapoko  the  husk  was  not  elimin- 

ated by  the  hand-milling.  The  parallel  between  this  and  beri- 
beri is  obvious.  In  our  opinion  there  is  one  great  flaw  in  this 

theory,  and  this  is  that  pellagra  may  occur  in  people  provided  with 
an  excellent  dietary.  To  this  it  might  be  replied  that  some  peculi- 

arity of  the  individual's  body  destroyed  the  necessary  vitamine,  but 
this  argument  is,  to  our  minds,  rather  strained. 

II.  The  Maize  Theory. — Much  of  a  most  convincing  nature,  if  left 
unanalyzed,  can  be  written  in  support  of  the  maize  theory  in  general. 
It  can  be  pointed  out  that  maize  {Zea  mais  Linnaeus)  was  originally  a 
native  of  America,  where  it  has  been  found  in  its  ancient  form  of 
small  grains  in  the  graves  of  the  Incas,  and  that  it  was  introduced 
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by  Columbus  or  his  followers  into  Europe,  where  it  did  not  grow 

well  in  certain  countries,  Uke  the  British  Islands,  which,  therefore, 

remained  free  from  the  disease  until  the  nineteenth  century,  when 

importation  of  maize  took  place  in  greater  quantities  than  hereto- 

fore ;  but  where  now  there  is  plenty  of  maize  sold  as  pop-corn  for 

children,  and  it  may  possibly  be  made  into  bread,  cakes,  scones, 

porridge,  etc.,  while  whisky  is  often  partially  made  from  the  same 

grain.    On  the  other  hand,  it  grew  well  in  Spain,  Italy,  and  France, 

and  that  its  introduction  into  a  country  has  always  been  followed 

by  the  appearance  of  pellagra  in  that  country,  and  quotations 

supporting  maize  can  be  drawn  even  from  the  writings  of  its  most 

vigorous  opponent,  Sambon,  who  states :— '  From  authentic
  docu- 

ments of  the  time  we  learn  that  "  mehca,"  or  "  fromentone 

—i.e.,  maize — '  was  grown  in  Cremona  in  the  sixteenth  century, 

and  ...  in  1556  a  Cremona  nobleman  offered  the  Duke  of 

Florence  ten  staia  of  the  new  cereal.'     When  this  statement  that 

there  is  plenty  of  maize  in  Cremona  in  1556  is  compared  with  the 

statement  that  pellagra  was  weU  known  in  Cremona  about  1700  to
 

peasants  and  medical  men  ahke,  a  Zeist  would  maintain  
that, 

allowing  for  the  disease  being  so  liable  to  be  overlooked,  this
  was 

a  remarkable  coincidence.    Another  epidemiological  fact  which,
 

taken  by  itself,  would  strongly  support  the  maize  theory  
is  the  well- 

known  fact  that  in  the  delta  of  the  Nile  there  is  plenty  of  pellagra 

and  plenty  of  maize,  but  as  the  Nile  is  ascended  the  maize 
 diminishes, 

millet  being  used  instead,  and  the  incidence  of  pellagra  
also  di- 

minishes, and  at  present  it  is  said  to  be  unknown  south  of  Assouan, 

which  statement  must  be  received  with  caution,  as  peUagra  
has  so 

often  been  reported  absent  from  places  where  it  is  now  Imown 
 ;  and 

moreover,  pellagra  is  known  to  exist  in  Central  Africa. 
   In  Columbia 

peUagra  is.  said  to  be  found  only  in  people  who  regularly
  take  a 

drink  made  from  fermented  maize.    This  drmk  is  caU
ed  chicua 

and  the  malady  '  chichismo.'    The  Zeist  states  that  peU
agra  is 

found  wherever  maize  is  used,  at  aU  events,  as  an  
important  article 

of  food.    As  a  matter  of  fact,  maize,  either  growing  
or  importea, 

is  found  aU  over  the  world,  and  pellagra  would  appear  
also  to  oe 

found  all  over  the  world.  ,  ̂    •,  .  j^,..^n 

Against  the  maize  theory  there  are  the  facts  
that  tend  to  demon- 

strate that  persons  who  are  alleged  never  to  have  tasted  mf  ze  h^J^
 

suffered  from  pellagra ;  moreover,  relapses  have  occurred  after  tnree 

five,  and  even  fifteen,  years'  residence  in  gaols
  or  asylums  m  which 

maize  is  not  merely  not  aUowed  to  be  used  as  
an  article  of  diet,  Dut 

care  is  taken,  by  inspection  and  by  perio
dical  chemical  and  micro- 

scopical examination,  to  exclude  it.  A  Zeist  would  
answer  to  these 

objections  that  there  was  some  faUacy.  and 
 that  nothing  short  01 

being  the  victim  yourself  would  make  i
t  reasonably  certain  that 

maize  was  not  consumed,  and  even  then  i
t  might  have  been  eaten 

unwittingly  ;  and,  further,  that  aU  safeg
uards  designed  to  prevent 

food  sophistries  in  institutions  break  down  ^vrlnde 

Notwithstanding  this,  some  of  the  Scotch  
cases  appeal  to  cxcluae 

I 



MTIOLOGY 1 241 

the  possibility  of  maize  being  an  astiological  factor,  and  prophylactic 
work  on  this  basis  has  been  so  far  a  failure,  for,  although  the  disease 
has  diminished  in  certain  regions  for  a  time,  it  has  later  returned 

with  considerable  vigour.  With  regard  to  the  presence  of  pellagra 
in  Europe  before  the  introduction  of  maize,  there  is  no  trustworthy 
evidence,  and  the  possible  occurrence  of  the  disease  in  the  celebrated 
St.  Francis  of  Assisi  is  only  an  interesting  speculation. 

After  carefully  considering  all  the  facts  in  support  of  the  maize 
theory,  and  comparing  them  with  those  against,  we  have  come  to 
the  opinion  that  the  maize  theory,  in  general,  is  so  far  based  upon 
insufficient  foundations.  It  is,  however,  necessary  to  lay  before 
the  reader  the  various  phases  of  this  theory,  which  may  be  classified 
as  follows  : — 

1.  Photodynamic  theory. 
2.  Deficiency. 

3.  Toxicity. 
4.  Infectivity. 

I.  Photodynamic  Theory. — The  special  promoter  of  this  theory  is 
Raubitschek,  whose  work  has  tended  to  show  that  an  exclusive 
maize  diet,  good  or  bad,  proves  deleterious  to  white  mice  and  guinea- 
pigs  if  these  animals  are  exposed  to  sunhght.  He  also  suggests  that 
an  exclusive  diet  of  other  cereals,  such  as  rice,  millet,  or  wheat, 
might,  under  similar  circumstances,  produce  the  same  phenomena! 
rhis  theory  maintains  that  photodynamic  substances  are  introduced 
by  the  cereals  into  the  blood,  and  these,  under  the  influence  of  sun- 

light, become  toxins,  and  thus  cause  inflammation  of  the  skin 
and  other  symptoms  resembling  to  some  extent  pellagra.  More- 

over, Raubitschek  maintains  that  he  has  cured  mice  suffering  from 
fagopynsm  by  keeping  them  in  darkness,  even  though  the  diet  was 
unaltered,  and,  further,  that  he  has  obtained  favourable  results 
by  excluding  light  from  the  skin  of  pellagrins  by  means  of  darkened 
rooms,  red  windows,  ointments,  bandages,  etc.  Hirschf elder  has 
searched  for  this  fluorescent  (photodynamic)  substance  in  the 
blood  serum  of  five  patients  suffering  from  severe  pellagra,  and found  that  there  was  no  difference  in  the  fluorescence  between 
their  serum  and  that  of  healthy  persons.  Moreover,  fagopyrism only  occurs  m  white  animals,  and  not  in  black  ;  whereas  pellagra 

obj'ectiS!' •'^^  ̂ ^^""^  ̂ "^^""^  to  us  to  be  a  strong 
.^:^^fi9^^^''y-~J^-^^  theory  has  been  mentioned  above  with  reeard 
add  nitrogenous  complexes,  and  it  only  remains  to 
add  that  protein  deficiency  has  also  been  brought  forward  as  a possible  explanation  of  the  action  of  maize  in  producing  pellaCTa 

and  notaTo  many^ople K  ?S and  potato,  which  have  lower  nitrogen  ratios  than  maize 
3.  i  o^Wity.— Volpino,  Mariani,  Bordoni,  and  Alpago-Novello 

alts  ^'^^  ̂'^g^^^       inoculating^maize  eS Uacts  into  patients,  obtaining  several  general  reactions.  The^e 
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experiments  support  the  latest  view,  which  is  really  only  th
e  revival 

of  an  older  view,  that  normal  maize  in  certain  individuals
  may 

produce  pellagra,  or,  in  other  words,  that  there 
 is  an  individual 

susceptibility  to  maize.    This  subject  has  been  recently  
carefully 

investigated  by  Rondoni  in  human  begins.    He  procure
d  his  maize 

from  the  domestic  store  of  certain  pellagrins,  and  havin
g  tested 

his  cases  for  tuberculosis  by  von  Pirquet's  test,  ad
ministered  ex- 

tracts of  the  maize  by  intramuscular  injections  to  thirty
-three 

pellagrins  and  thirty  non-pellagrins.    He  did  not  
find  any  violent 

reaction,  as  described  by  other  writers,  but  he  fo
und  that  recent 

cases  of  pellagra  and  convalescents  reacted  mor
e  definitely  than 

non-pellagrins,  showing  slight  fever,  headache,  
malaise,  excitability, 

and  sleeplessness,  and  considered  that  this 
 increased  sensibility 

might  be  considered  as  an  anaphylactic  reac
tion  to  some  undefined 

factor  in  the  maize  extract.    If  this  anaphylactic  t
heory  held,  then 

any  person  who  for  a  few  weeks  ate  a  quantity  
of  maize  at  any  time 

of  the  year  should  develop  acute  peUagra.   T
he  lUmois  Commiss  on 

attempted  anaphylactic  tests  by  von  Pirquet's  
method  substitutmg  | 

maize  extracts  for  tuberculin,  and  the  result  was
  negative. 

A  second  theory  states  that  pellagra  is  du
e  to  toxins  Produced 

during  the  spring  by  the  germination  of 
 the  maize.  Ihe  objection 

to  this  is  that  some  cases  start  in  the  autumn. 

The  third  theory  asserts  that  poisons  are  g
enerated  m  the  bowe 

fronfthe  grain  (Neusser)  by  the  aid  of.the  B
acillus  cok  «  m 

(De  Giaxa) .  This  latter  theory  of  De  Gia
xa  is  supported  by  experi- 

ments, for  he  produced  the  symptoms  m  animal
s  inoculated  by  the 

toxin  produced  by  growing  the  B.  coh  commum
s  m  "^^^^  media. 

Numerous  observers  have  reported  poisons  m  fermenting  ma^^^^^ 

Thus,  Lombroso  in  1871  obtained  two  alkaloids,  o^.^ji^^-^X^, 

and  the  other  Hke  strychnine,  but  the  symptoms  P^o^ucf  by  ̂.ff^^^ 

on  men  and  animals  were  not  hke  those  of  pellagra^  ̂ S'r  hand 

reported  tetanic  or  narcotic  poisons,  
etc.  ;  but  on  the  other  hand 

Monsehce  failed  to  obtain  any  such  poiso
ns  m  damaged  gram  from 

Pt^™t  the  present  tin^  the  popular  behef^  tMt  l^ 

disease  is  caused  by  maize  damaged  by  ̂ eing  cultivate^ 
 and  ha^^^ 

vested  under  unfavourable  circumstances  
and  stored  ̂ n  such  a  da  p 

condition  that  it  becomes  mouldy.    This  has  bee^.^^^PPf^^ 

Hirsch,  who  points  out  that  a  bad  maize 
 harvest  is  followed  b}^ 

increase  in  the  cases  of  the  disease.    
The  theories  as  to  the  sub 

"nThe  dlm^ged  maize  which  causes  the  disease  a~^^^ 

and  may  be  classed  into  (a)  fungi
,  (&)  bacteria,  [c)  chemical  sud 

Ta)%wi -Monti  and  TireUi  s
howed  that  fungi  were  commonly

 

foi?d^rSaize'^?hose  most  usually  met 
 with  being  « 

glaucum,  Rhyzopus  nigricans,  Mucor  slP^o.^^m 

As-bereiUus  and  Saccharor,iyces.   The  special  ̂ ^^g^^V •^,^^'J,:^.j^,e, 

ITli  described  by  Ballardini  in  1845  as  the  cause  of  tl^^  d^^^^^^^^ 

is  probably  only  P.  glaucum  
or  M-  racemosus,  the  foimer  

btin^ 
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by  some  writers  to  be  the  causative  agent,  but  its  effects  on  men  and 
animals  are  quite  different  from  pellagra.  Aspergillus  fumigatus 
and  A.  flavescens  (or  A.  varians)  have  been  obtained  by  Ceni  in 
pure  cultures  from  the  lungs,  pleura,  and  pericardium  of  pellagra 
cadavers,  but  the  symptoms  of  the  disease  are  quite  different  from 
aspergillosis.  Later,  Ceni  and  Fossati  have  stated  that  the  real 
cause  of  the  disease  is  the  toxin  from  the  fungi. 

[b)  Bacteria. — Monti  and  Tirelli  showed  that  many  bacilli  grow  in 

maize — e.g.,  Bacillus  solanacearum,  and  another  like  B.  subtilis— 
and  it  has  been  shown  by  Paltauf  that  the  so-called  B.  maidis  of 
Majocchi  and  Cuboni  is  only  the  common  potato  bacillus.  Another 

bacillus,  called  B.  -pellagrcB,  is  stated  by  Carrarioli  to  produce 
toxins,  which,  when  injected  into  animals,  produce  the  typical 
symptoms  of  the  disease. 

Tizzoni  has  described  a  bacillus  found  in  the  cerebro-spinal  fluid 
of  pellagra  patients  and  on  maize,  but  this  bacillus  will  be  con- 

sidered at  greater  length  below. 

The  maize  theory  is  therefore  by  no  means  proved,  and,  in  fact, 
is  at  present  very  doubtful. 

Parasitic  Theory. — The  parasitic  theory  of  the  origin  of  pellagra, 
which  is  supported  by  our  own  observations  and  by  the  recent 
Illinois  Commission,  who  conclude  that  it  is  a  disease  due  to  infec- 

tion with  some  living  organism,  may  be  classified  into  : — 

A.  Vegetal  -parasite. 

Tizzoni's  streptobacillus. 
B.  Animal  parasites. 

Alessandrini's  theory,  1910. 
Long's  theory,  igio. 
Perronocito's  theory,  1910. 
Babes'  theory,  igii. 
Sambon's  theory,  1905. 

Tizzoni's  Streptobacillus.— This  is  really  a  part  of  the  maize theory,  as  Tizzoni  has  found  the  bacillus  on  maize  ;  but  it  is  also 
a  genuine  parasitic  theory,  because  he  has  also  found  it  in  the  blood, 
cerebro-spmal  fluid,  and  organs  of  pellagrins  after  death.  He  has 
found  it  in  both  acute  and  chronic  pellagra  ;  it  is  a  non-spore- 
bearer,  and  resists  temperatures  of  80°  and  90°  C.  for  one  hour, 
it  IS  easily  cultivated,  and  is  beheved  to  be  taken  into  the  body 
with  the  food,  so  causing  the  infection.  He  claims  that  this  organism 
IS  the  cause  of  the  disease,  but  this  claim  has  been  refuted  by  Wood 
Kaubitschek,  the  lUinois  Pellagra  Commission,  and  others,  and tJieretore  cannot  be  accepted  as  proven. 
Alessandrini's  Theory. —From  epidemiological  researches mainly  undertaken  m  Umbria,  Alessandrini  has  come  to  the  conclusion 

tnat  there  is  some  relationship  between  pellagra  and  drinking- water,  and  he  has  found  a  slender  nematode  worm  in  the 
drinking-water  of  pellagrous  places.  This  worm,  which  he  places m  the  family  Filanid^e,  he  considers  to  be  the  cause  of  the  disease. 
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He  also  states  that  he  has  found  a  filarial  egg  in  the  
skin  of  pel- 

According  to  Sambon,  who  has  seen  Alessand
rini's  specimens, 

the  thick-shelled  egg  belongs  to  one  of  the  nemat
ode  worms  mtect- 

ing  pigs.    Alessandrini's  theory  has  not  received  mu
ch  support  up 

Long's  Theory.— This  theory  suggests  that  pellagra  is  mer
ely  a 

phase  of  amoebic  dysentery,  but  the  Illinois  Co
mmission,  as  well  as 

the  observations  of  Sambon  and  one  of  us,  do  
not  support  this 

theory.  Dysenteric-hke  ulcers  can  be  foun
d  m  the  intestine,  but 

they  often  do  not  contain  amoebae.  +1.0  cVm 

Perroncito's  Theory.— Perroncito  has  foun
d  bodies  in  the  skin 

of  peUagrins.  This  is  an  important  statem
ent,  and  further  investiga- 

tion of  these  forms  is  awaited  with  interest.         ̂       ,  ,   Ai..  rp 

BABiks'  Theory.— Babes  states  that  he  
has  found  bodies  re- 

sembling a  Chlamydozoon  in  the  skin.       ̂     , .  ,       n./i      .  it 

Sambon-s  THEORY.-This  theory  is  doubl
e-barreUed-^.^.  it 

brings  forward  the  proposition  that  pe
Uagra  is_a  protozoan  miec- 

tion,  and  that  it  is  spread  by  the  agency  of  a  bitm
g  hy- 

Parasite.-ms  reasons  for  beheving  t
hat  it  is  a  parasitic  disease 

are  almost  entirely  epidemiological.    They 
 are  :— 

1.  The  Mononucleosis  present  in  the  blood
. 

2.  The  Presence  of  Long  Intervals  of 
 Qmescence,  followed  by  a 

Relapse. -Thns.  a  young  pellagrin  with  "If  symptoms^  v^^^ 

comes  to  London,  and  receives  most  exceUent  ̂  ,7^^^^^^ 

admixture  of  maize,  suffers  from  a  mil
d  relapse  every  year  m  the 

month  of  April.  In  this  case  ther
e  can  be  no  question  maize 

causing  these  relapses.  Further,  we
  may  state  that  the  young 

pSsTnlppSrs  to  b'e  in  the  very  best  of  health  the  ri^^^^^^^^^^ 

(January)  Similar,  but  not  such  
convmcmg,  cases  have  often  Deen 

reported  in  gaols  and  asylums,  as 
 mentioned  above. 

Siler  and  Nichols  in  Peona  Asy
luni  fiUed  two  cottages  wit 

about  sixty  insane  persons  in  each.    One  ̂ ot^Xe  d  et    At  the 

a  generous  maize  diet  and  the  other  on  a       ̂^'f^^^.      : ̂,,3' ̂nd 

end  of  twelve  months  the  maize
-eaters  had  four  certain  cases  

ana 

Te  doubtful  case  of  pellagra,  while  t
he  maize-free  gonp 

five  certain  and  five  doubtful  case
s  of  pellagra.  Proj^abij^tnese 

were  merely  relapses  of  the  disease  -^ich  had  oecu^^^^^^^^^ 

but  as  we  have  only  seen  a  sum
mary  of  the  lUmois  reuagra^ 

mission  Report,  we  cannot  give  details.  pcvlmns  develop 

A  point  has  been  made  that,  while  
patients  m  asyhims  ae^  e  ̂  

acute^ymptoms,  the  attendants  do        .^^.^^f^^^e    git  '^^^ 
argument  against  the  parasitic  cause  of  the  dis^f^^  ..fT"  fj-o^i 

IS  juS  where  the  experience  of  Sambon  and  one  of  ̂̂ ^^^^^^^^ 

tUse  of  many  authorities,  because  we  have  see^^^  be^^^ 

•    so  often  in  early  childhood.    Th^youngest  
case  seen  w 

months  of  age,  and  we  have  obtained  exceUei^t  lusto^^^^^^^ 
intervals  occurring  between  one  ̂^"^^^^^  ̂ ^^f^f eariier 

We  look  upon  these  asylum  
cases  as  probably  iciapbcs 
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attacks,  and  are  therefore  not  surprised  that  attendants  are  not 

attacked,  because  probably  the  agent  of  the  conveyance  of  the 

disease  is  not  present  in  the  vicinity  of  the  asylum. 

In  other  asylums,  however,  it  is  possible  that,  if  suitable  con- 
ditions were  present,  the  disease  might  spread  among  the  inrnates. 

3.  The  Constant  and  Characteristic  Topographical  Distribution. — 
We  have  already  drawn  attention  to  the  topographical  distribution, 

and  to  the  fact  that  pellagra  remains  endemic  in  the  same  locahties 

for  very  long  periods,  and  we  have  also  referred  to  the  case  of  a 

young  boy  developing  pellagra,  though  constantly  residing  in  a 
town,  after  a  brief  visit  to  a  pellagrous  region.  The  case  of  the 

lishermen  of  Burano  {vide  infra)  may  also  be  quoted  ;  and,  finally, 
attention  may  be  invited  to  many  similar  instances  quoted  bv 

Sambon  in  his  able  '  Progress  Report  on  the  Investigation  of 
Pellagra,'  pubhshed  in  London  in  1910.  Associated  with  this,  it 
may  be  mentioned  that  of  two  places  almost  contiguous  one  may  be 
affected  and  the  other  not. 

4.  Its  symptoms,  course,  duration,  morbid  anatomy,  as  well  as 
therapy,  are  similar  to  those  found  in  parasitic  diseases. 

5.  Spirochcete. — Sambon  found  a  spirochete  in  the  liquor  from 
a  buUa  on  the  hand  of  a  case  of  acute  pellagrous  dermatitis  in 
Roumania. 

These  points  will  be  dealt  with  under  Pathology,  and  need  not 
be  discussed  here. 

Objections. — The  principal  objection  to  Sambon's  theory  is  that 
up  to  the  present  no  parasite  has  been  definitely  associated  with  the 
disease,  but  this  may  be  at  any  time  rectified  in  the  near  future. 

The  very  few  experiments  performed  on  white  rabbits,  by  inject- 

ing liquor  cerebro-spinalis,  blood  from  the  erythema,  or  lymph 
from  bullae,  subdermaUy  or  into  the  spinal  canal,  have  produced 
no  definite  results,  nor  have  attempts  at  intradermal  inoculation 
of  these  animals  with  the  same  fluids  been  more  successful.  Neither 

have  the  attempts  made  by  the  Illinois  Commission  to  transmit 

the  disease  to  monkeys  and  guinea-pigs  met  with  more  success. 
Recently,  however,  Siler  in  a  communication  to  Sambon  has  stated 

that  injections  of  defibrinated  blood  taken  from  pellagrins  have 
produced  pellagra-like  symptoms  in  monkeys. 

In  our  opinion  there  is  need  for  much  more  extended  experiments, 
and  we  are  supported  in  our  belief  by  the  finding  of  the  Illinois 

Commission  that  '  Pellagra  is  a  disease  due  to  infection  with  some 
living  organism.' 

Carrier. — Sambon,  however,  has  not  been  content  to  remain 
with  an  incomplete  theory,  but  has  advanced  the  view  that  the 
disease  is  conveyed  by  some  biting  fly. 

His  reasons  for  this  theory  are  : — 
I.  Pellagra  is  essentially  a  disease  of  rural  districts. 
z.  It  is  in  some  way  related  to  moving  water. 
3.  It  has  a  definite  seasonal  incidence — spring  and  autumn  

which  coincides  with  the  appearance  of  certain  flies. 
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4.  It  largely  affects  field  labourers  and  new  resi
dents  in  endemic 

5.  it  is  not  contagious,  and  neither  food  nor  wa
ter  can  account 

for  its  peculiar  epidemiology. 

6  In  the  endemic  centres  it  affects  all  ages,  both 
 sexes  (as  a 

rule,  females  are  more  frequently  attacked  
than  males). 

7  An  endemic  centre  is  one  in  which  it  is  usuall
y  easy  to  find 

voMW?  c/M7t?rm  with  the  symptoms  of  the  diseas
e.  _ 

8  In  endemic  centres  whole  families  may  s
how  signs  of  the 

disease,  but  outside  these  only  one  or  two
  individuals  may  be 

Researches  on  the  Island  of  Burano  i
n  the  Venetian  Lagoon 

Wkh  regard  to  the  theory  of  a  biting  fly
  he  is  supported  by  the 

inauirv  into  the  pellagra  of  the  Island  of
  Burano  made  by  himself, 

S  Ml,  and'Jne  of  us,  in  which  it  w
as  found  that  the  fisher 

mei  and  the  boys  who  went  fishing  w
ith  them  were  attacked  by 

he  disease  while  the  men  who  worked
  in  the  Venice  Arsenal  were 

safd  by  the  medical  authorities  to  b
e  free  from  the  disease  The 

women  the  girls,  and  the  young  childre
n  showed  no  signs  of  pellagra 

wZ  the  except  on  of  two  or  three  wo
men,  who  gave  a  history  of 

working  oS  the  mainland  or  on  ot
her  islands  adjoining.  Many 

r  these  voung  children,  girls,  
and  even  women,  were  aUeged 

never  to  have  moved  from  Burano
,  with  the  exception  m  some 

instances  of  an  occasional  visit  to 
 Venice.    These  points  are  con- 

ThPv  arp  also  against  a  hereditary  t
ransmission  of  the  disease  lor 

iaiiiliillli^ 

^uc^'ls^uS  or  fleas,  or  P~^^^^ 
difference  between  the  persons  who      ̂ ^^f^^^'^^.f  S  the  former 
and  those  who  did  not  appeared  to       ̂ he  f  c^J^g^    and  up 

either  worked  upon  other  islan
ds  or  fi^^ed  on  tne  g 

the  streams  leading  m  o  the  lago°n    .On  is 

ri^:^^^!'^^ 
 SiSrSif  on  qu^t  days

  in  the 

coming  in  the  spring  and  the  ̂ ^t^^","^^^  some  aUied  family 
some  insect,  and  considers  that  the  f?^'^^^^^^^^^^^^  chose  first 

would  be  the  most  hkely  to  ̂^PP  yJ^^'Xt' water,  and  because 
the  Simuhid^  because  Its  larv^  lived  in  ru^^^^^^^^ 

it  had  two  seasons,  during  ̂ .l^^^l^^'^.^^PP^'^^^'';!^  m',n,  and  not  in 

tacked  man  and  ammals-viz.,  
sprmg  and  autui 
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summer — a  fact  which  we  have  been  able  to  con  firm  for  one  of  the 

regions  which  we  visited. 
But  there  is  one  point  against  the  SimuHidse  alone  being  the 

carriers  of  pellagra,  and  this  is  that  they  so  far  have  not  been  found 
in  the  delta  of  the  Nile,  where  pellagra  is  common  ;  moreover,  it  is  a 

well-known  fact  that  pellagra  diminishes  rapidly  as  one  travels  up 
the  Nile,  and  is  at  present  believed  to  be  rare  in  the  neighbourhood 
of  the  first  cataract,  where  Simnlium  has  been  found.  Moreover, 

the  Ilhnois  Commission  have  been  able  to  find  but  little  to  support 
the  relationship  of  pellagra  to  SimuUum. 

The  epidemiological  evidence  in  favour  of  the  spread  by  a  biting 
fly  is,  however,  very  strong,  and  though  SimuUum  may  not  be  founcl 
everywhere,  it  would  appear  as  though  it  or  some  allied  fly  may  have 
a  causal  influence.  The  flies  which  have  been  found  in  pellagrous 

regions  where  SimuUum  is  absent  are  those  belonging  to  the  Cerato- 
pogoninas,  a  subfamily  of  the  Chironomidae.  This  family  has  been 
but  little  studied,  but  it  seems  to  us  that  investigations  with  a  view 
to  determining  the  relationship,  if  any,  of  these  flies  to  the  disease 
should  be  undertaken  at  an  early  date. 

They  can  be  found  in  pellagrous  areas  where  SimuUum  is  absent  ; 

they  behave  like  the  Simuliidae  as  to  their  habits :  they  bite  vigor- 
ously, they  but  seldom  enter  the  houses,  and  they  occur  at  the 

seasons  when  the  erjrthema  also  appears.  There  is,  however,  no 
evidence  directly  connecting  them  with  pellagra,  and  the  whole 
matter  requires  investigation.  More  remarks  on  this  subject  will, 
however,  be  made  presently. 

Summary. — It  appears  to  us  that  while  at  present  the  causation 
of  pellagra  is  unknown,  the  path  of  greatest  promise  for  investiga- 

tions is  that  of  a  protozoan  parasite  and  a  biting  fly. 
With  regard  to  biting  flies  we  consider  that  the  path  of  inquiry 

should  be  directed  to  not  merely  the  Simuliidae,  but  to  the  Cerato- 
pogoninse  and  allied  flies. 

Predisposing  Causes, — Sex  would  appear  to  be  a  predisposing 
cause,  because  the  disease  is  often  more  prevalent  in  women  than 
in  men,  and  this  would  not  appear  to  be  so  mysterious  as  it  seems 
at  first  sight,  for  if  there  is  anything  in  Sambon's  fly  theory,  the women  ought  to  be  more  exposed  to  the  flies  than  the  men,  because 
they  wash  the  clothes  in  the  neighbouring  streams.  In  one  place 
where  this  incidence  was  most  marked  the  men  worked  all  day 
underground  in  mines,  and  the  women  presumably  in  and  about  the 
houses,  which  were  on  the  banks  of  a  fly-infested  stream.  Here 
the  children  also  were  much  affected.  In  interesting  contra- 
distmction  is  the  incidence  in  the  women  of  Burano,  who  mostly 
work  mdoors  and  among  whom  pellagra  was  very  rare  ;  but  it  was 
common  among  the  fishermen  and  boys  who  fish  in  the  'rivers  etc where  biting  flies  are  common. 

Age  would  not  appear  to  have  any  marked  influence  but  it 
would  seem  as  though  the  disease  was  very  prevalent— in  a  mild 
lorm,  at  all  events— in  the  early  years  of  life,  as  the  children  of 
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a  pellagrous  district  are  oltcn  early  affected,  and  some  of  t
hese 

attacks  are  by  no  means  mild,  but  very  severe. 

With  regard  to  social  position,  poverty,  lack  of  sufftcient 
 food, 

and  bad  hygienic  surroundings,  it  was  long  considered  
that  these 

had  a  marked  influence  in  producing  the  disease,  and  though  the
y 

may  help,  as  they  would,  with  almost  any  form  o
f  disease,  still 

the  American  and  our  own  experience  show  that  they  have  n
o  real 

connection  with  pellagra,  which  can  equally  well  occur  
among  the 

well-to-do,  the  well-fed,  and  those  living  in  circumstances  o
f  good 

hygiene,  though  more  commonly  met  with  among  
the  poor  and  those 

ill-fed  and  living  in  circumstances  of  bad  hygiene. 

There  is  a  definite  correlation  between  the  lowering  o
f  the  general 

resistance  of  the  body  against  disease  and  
an  acute  exacerbation  ' 

of  pellagra.    Thus  pregnancy,  an  attack  of  any  
lUness,  but  especially  \ 

enteric  fever,  may  induce  either  an  exace
rbation  or  the  first-re- 

membered attack  of  the  disease.  . 

Sunlight  fer  se  is  not  a  casual  factor,  as  far  as
  we  know  m  the 

disease,  but  it  is  a  powerful  predisposing  cause  m 
 helping  to  develop 

^^P^hokgy.— As  the  causation  of  pellagra  is  entirely  unkno
wn, 

the  pathology  must  be  purely  speculative. 

The  ZeistHee  in  the  phenomena  exhibited  b
y  the  morbid  ana  omy 

and  histopathology  changes  which  app
ear  to  them  aUied  to  those 

found  in  scurvy?  beri-beri,  or  ergotis
m,  and  believe  that  these 

^'rrF^g?!^^^^^^^^  found  in  the  skin  lesions  " 

as  well  af  in  those  of  the  rest  oi  the  bod
y  the  signs  and  symptoms 

whkh  can  be  produced  in  white  anim
als  fed  on  maize  and  exposed 

to  sunlight,  and  beheve  that  these
  changes  support  the  photo- 

ThSe  ̂ho^support  the  Parasitic  The
ory  quote  the  niononucleosis 

of  the  bTood,  the  leptomeningitis
,  the  perivascular  ̂ mtration 

and  the  primary  degeneration  of 
 the  nerve  ceUs,  as  weU  as  the 

bnVinte?vaTs  o^f  apparent  quiesce
nce,  as  phenomena  similar  to 

thni  sSrin  syphilis  and  sleeping
  sickness,  and  therefore  beheve 

lS°at  these  San^g'es  support  theV^asiti
c  theory,  which  are  further 

«n,
e^^

 
that  the  erythemata  appearmg  on  the  hands  f^^^.  ̂̂ ^^^^^^^ 

memL7or  members  of  the  family  Smulnd.  I'^^^^^'H 

although  peUagra  is  common  
m  the  viUages  ot  tne  aeu 
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so  far  no  Simuliidie  iiavc  been  found  in  that  area.  He  points  out 
that  negative  results  are  often  falhicious,  and  must  not  be  trusted 

too  far  ;  but  lie  considers  that  it  is  possible  that  other  biting  flies, 
tiie  existence  of  which  was  scarcely  known  when  he  brouglit  for- 

ward his  theory,  may  also  be  of  importance  in  the  spread  of  the 
disease.  With  regard  to  these  at  present  little-known  groups  of 
Hies,  those  belonging  to  the  Ceratopogonince  {vide  pp.  676  to  680) 
present  themselves  for  serious  consideration,  because  some  of 
them— t;.g.,  Leptoconops  Skuse  i88g  (used  in  a  broad  sense  to  include 
Terscsthcs  and  Myderoiypus) — are  known  to  be  found  in  regions 
\yhere  there  is  endemic  peUagra,  and  apparently  no  Sinmliida;. 
There  is,  however,  nothing  to  directly  connect  these  flies  with  the 
disease,  and  therefore  the  whole  subject  must  be  considered  as 
purely  speculative,  but  very  suggestive  in  indicating  a  line  of 
research,  especiaUy  as  so  little  is  known  as  to  the  nature,  distribu- 

tion, habits,  or  pathogenicity  of  these  fierce  little  flies. 
The  reason  why  there  is  such  a  confusion  of  ideas  with  regard 

to  the  pathology  is  not  diflicult  to  understand,  as  a  post-mortem 
made  on  a  case  of  acute  peUagra  within  an  hour  or  so  of  death 
is  of  great  rarity,  and  has  often  been  performed  under  conditions 
of  difficulty  as  regards  cleanliness  or  preparation.  Post-mortems 
on  cases  of  recurrences  or  of  chronic  peUagra  have  been  abun- 

dantly performed  under  the  best  auspices,  but  the  main  features 
of  the  disease  are  often  obscured  by  secondary  changes  ;  while 
even  in  the  acute  cases  the  phenomena  are  compHcated  by  the 
presence  of  malaria,  typhoid,  tuberculosis,  syphilis,  etc. 
Notwithstanding  aU  these  objections,  there  is  some  evidence  in 

lavour  of  an  early  lesion  of  the  central  nervous  system,  especially the  posterior  portion  of  the  spinal  cord  in  the  lower  cervical  and 
dorsal  regions,  as  congestion  and  h£emorrhages  have  been  found 
tliere,  while  m  the  more  chronic  condition  degeneration  of  the 
ceils  m  the  posterior  cornu,  in  Clarke's  column,  and  in  the  spinal ganglia  have  been  seen,  as  weU  as  the  later  degeneration  of  some 
of  their  axones.  Further,  according  to  Brugia,  acute  degenerative 
changes  can  be  seen  in  the  ceUs  of  the  sympathetic  ganglia  of  the cervical  and  abdominal  regions  associated  with  a  diffuse,  round- 
ceUed  infiltration  of  the  interstitial  tissue,  which  eventuaUy  leads to  sclerosis.  Degenerative  changes  have  also  been  recorded  in 
tjurkinjes  cells  in  the  cerebeUum  and  in  the  cortical  cerebral 

confirmed,  they  might  be  found  to  stand 

PsHnn  T  r angio-neurotic  process  in  the  skin,  the  con- 

cond°t^on  ̂ l^^^^^nt^^y  canal,  the  vertigo,  and  the  mental 

However,  all  these  points  are  at  present  extremely  obscure  and 

^^^l^on'!''''  '^^^"^^  ̂ ^^y  ̂ PP-^  *°  reqSre 
The  lesions  found  in  post-mortems  in  cases  of  acute  peUa^a  in 

uur  opinion,  apparently  support  the  theory  of  some  protozoan 

79 
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parasite,  as  suggested  above,  acting
  upon  the  central  nervous 

system  and  the  autonomic  nervous  system  ,  .      ̂ ,  ,  • , 

^Morbid  Anatomy.-The  principal  point  m
  studymg  the  morbid  • 

anatomy  of  pellagra  is  to  attempt  to
  distinguish  between  the  ap- 

pearances ruly  produced  by  the  disease  and  th
e  signs  caused  by 

?omDhcations  As  we  are  Unacquainted
  with  either  the  aetiology 

o^  1^  pa^^^^^^^^^  of  peUagra,  tlris  is  mo
st  difficult,  and  only  an 

attempt  which  may  possibly  be  
fallacious,  can  be  made. 

lims  legf  and  nfck,  a"well  as  thickened 
 or  pigmented  areas  of  the  epidermis, 

^^1?  thSe  cases  ̂ ere  ̂ I^^^^JT^^S^^^'^
^. 

but  not  always,  increased  '^^^''^^^sv^J^y  S  t^^^^^^^ h^emorrlaages,  sometimes  extensive   esp^ciaUy  in  ^^^^^  ̂ ^^^^ 

^oftriord'-  o^r/wfsrtil  na«  ap^ear
T^Jes  of  brln.  spinal  cord,  and 

^^S^meSnL^Ve°Ium^ary  canal  ~  ^J^iti^rof  Tht usually  there  is  more  or  less  congestion  and  at  tmi^^  ̂ ve  ^^^^  3^^n 

mucosa  of  the  small  mtestme,  and  the  valves  ot  i^^^^  y^^^ 

hemorrhages.    The  ileum  f,^,L?ed  Shif 'le^^^^^^^  ^'^^^^ 
diminished      nu-^e^^^"^^  S  may^  Se  tWckened,  congested,  and  ulcer- many  diseases),    ine  large  uuwci  li^aj  Panrreas  liver  and  kidneys 

ated%ut  the  ulcers  -ed  not  contain  am^^^^^^^^ 
may  show  signs  of  cirrhosis  (the  above  intestinai  ^  congested. 

^itS  polyhbrosis).  The  enteric  glands^^^^^  and  the  suprarenal  capsules 
The  sjleen  may  or  may  not  be  shghtly  enlarged  a  ^^.^^  ̂ ^^^^^^ 

may  be  larger  than  n^';;^!^!',^ la^T  the  capsules  may  appear  to 
is  whitish  m  colour;  ̂ nt.  on  the  otn^^^ 
be  perfectly  normal.    In  ̂   ^il^^j,"^ Atrophied  in  others,  the  changes 
the  skin  rough,  hypertrophied  in  Peaces  f  na  atropn  e         ̂ he  subcutaneous 
being  marked  on  the  face,  -^^^.^T  1  ve?  kidneys,  are.  all 
fat  is  dimmished.  The  ̂ ^^^c  ?s.  iieart,  '^  ̂^  ̂ines  may  be  atrophied, 
atrophied ;  the  stomach  is  usually  norn^^  ulcerated.     The  nervous 
as  described  above,  ̂ ^^^f^^J^^^/^f^^^^^^  ̂ -Ji,  marked  thickening  m  places ; 
system  shows  a  ff.^^^^  ̂,^P^^°^,^^' /^^^  some  cases  and  the  motor  con- the  frontal  convolutions  may  be  ato  calcareous  degeneration 

volutions  m  others     The  bloodvessels  m^^^^^ 
and  there  may  be  sclerosis  of  the  Pof  ̂ro  latera^       P  ^^^^^^^  sclerosis. 

^he^^osTe^or^niv
tr^^^^^^^  intervertebral  foramina 

Ji'ay  Cna^owed  by  a        cartilag^^^^^^^^^  po.t-mortems  the  signs 
The  Complicatory  ̂ ^""'^,^--^f  ̂   °  ,  ."I'^tococc^  agchylostomiasis.  of 

of  secondary  septicaemia  (bac m^^y  °^  J^e^tery  of  amoebic  dysentery,  and 
malaria,  of  enteric  fever,  of  bacillary  ̂ jsentery  thological  picture, 
of  tuberculosis,   may  be  seen    and  compucaxe  f  ^  true 

in  performing  POSt-mortems  it  is  necessa^^^^      "S  e'S-called  charactenstic 

iSLSTsir  ̂ d
  - 

cells  of  the  sympathetic  ganglia  oJ^^^^^J^^^  with  changes 
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infiltration  of  the  interstitial  tissue  and  proliferation  of  the  endothelial  cells 
of  the  capillaries  and  circumscribed  haemorrhages. 

With  regard  to  the  chronic  cases,  there  is  atrophy  and  reduction  in  number 
of  the  nerve  cells  and  sclerosis  of  the  ganglion.  Tlie  atrophied  cells  may 
be  pigmented,  but  this  is  by  no  means  constant. 

In  the  spinal  cord  our  own  observations,  as  well  as  those  of  others, 
show  that  the  posterior  area  is  congested,  and  liEemorrhages  are  often 
present.  Degeneration  lias  been  met  with  in  the  cells  of  the  spinal  ganglia, 

m  those  of  the  posterior  cornu,  and  in  those  of  Clarke's  column.  In  these 
cells  the  Nissl  bodies  and  the  fibrils  disappear,  while  the  nucleus  is  placed 
excentrically,  and  often  peripherally.  Degenerated  nerve  fibres  have  been 

found  in  the  posterior  roots,  in  Lissauer's  tract,  in  Burdach's  column,  and 
in  GoU's  column,  and  less  commonly  in  the  lateral  columns.  Some  of  the 
cells  of  the  anterior  cornu  also  degenerate.  Degenerated  nerve  fibres  may 
;ilso  be  seen  in  tlie  peripheral  nerves. 

505.— Cells  of  Clarke's  Column  in  a  Case  of  Acute  Pellagra 
(       X  250).    (After  Sambon  and  Chalmers.) 

In  the  brain  the  cortical  cells  have  been  found  to  be  degenerated,  swollen and  even  dismtegrated  ;  while  Purkinje's  cells  in  the  cerebellum  are  also  said to  degenerate.  Mott  has  shown  that  while  the  fibrils  surrounding  these  cells may  be  mtact,  those  passing  through  the  cells  disappear.  A  perivascular infiltration  around  the  vessels  of  the  brain  has  been  described  by  some  authors 
but  was  not  present  m  our  specimens  nor  in  those  recently  described  by  Mott' 1  here  IS  also  an  increase  in  the  neuroglia  tissue  in  our  specimens,  but  there  is 
mflammaUon  ^''^  ^"*^^^'  ''^n  of  acute 

.vJ^K^''^'^^' r'^'"^^  ̂ '""^  ""'^^"y  P''^^^"*  in  considerable  quantity  and 
fTnr^    K    f'^'^'''?  °^  *^"''°n-    "  i«  alkaline,  specific  grivity  varving 
from  about  1004  to  1007  ;  it  generally  gives  reactions  iAdicating  the  presencf of  some  protein  and  butyric  acid,  and  it  generally  reduces  copper  sTplmte 
fhe  number  of  cells  per  cubic  millimetre  varies'  but  is  about  thirt?  five' cordmg  to  Hindman.  whose  differential  count  is:  Small  lymphocvtes' 36  3  per  cent.  ;  polymorphonuclears,  i8-6  per  cent.  ;  large  moSiclears 92  per  cent.  ;  plasma  cells,  7  per  cent.  ;  lymphocytes  ^'i  nlr  r^nf  T  ' 
liquor  IS  sterile,  and  injection/ into  rabbits  have  been  n^gltive 
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506.— Acute  Exacerbati
on  of 

Pellagra. 

Note  the  marked  erythema 
 on  the  hands 

and  feet,  and  the  less  ev
ident  ery- 

thema on  the  neck  and  tacc. 

(From  a  photograph  by  Te
rm.) 

The  skin  lias  been  recently  rc- 

hwestigatcd  by  the  lUinois  Com- niission,  who  find  that  the  changes 

can  be  described  as  due  to  an 

angio-neurotic  process.    Iherc  i.s 
infiltration  ol  the  true  skm,  and 

especially  the  pars  papillaris,  and 
oedema  of  the  connective  tissue. 

The  rete  Malpighii  is  infiltrated 

with  cells,  but  otherwise  normal. 

The  stratum  granulosum  is  nor- 
mal, but  the  stratum  corneum  is 

thickened,  and  shows  parakera- tcsis. 

In  the  blood  there  is  a  reduction 

in  the  numbeis  of  the  red  cells, 

^vl^ich  usually  appear  qmte  nor^ 

mal    There  is  mononucleosis,  and 

Low  has  described  granules  in  the 

mononuclear    leucocytes  which, 

however,   he  has  also  found  in 

other  diseases.     Fatty  degenera- 
tion  and   cloudy   swelhng  have 

been  recorded  in  the  hver,  but  no 

constant  changes  have  so  far  been 
found  in  the  spleen. 

Symptomatology— T
he  in- 

cubation period  of  peUagra  is 

unknown,  but  it  cannot  be  of
 

long   duration,  as  we  ha
ve 

loiown  it  to  occur  in  a  chi
ld 

three  months  of  age,  and,  as 

we  have   akeady  adva
nced 

arguments   against  hered
ity, 

this  case  is  in  favour  of 
 a 

short  incubation  period. 
 We 

have  also  met  with  a  case 
 m 

which  the  sldn  symptoms
  are 

said  to  have  appeared 
 about 

two  weeks  after  return  fro
m  a 

visit  to  a  peUagrous  area  m
  a 

person  who  was  said  to
  have 

always  Hved  in  a  non-
peUag- 

rous  area.    We  axe  al
ways 

very  sceptical  of  t
hese  his- 

tories, and  should  not  have 

mentioned  it  if  it  had
  not 

curiously  coincided  wi
th  the 

case   recorded  by  Sa
mbon. 

where  he  states  that
  a  child 

born  in  an  Italian  ga
ol  was 

nursed  by  its  own  m
other  m 

gaol  until  five  months 
 old,  and 

then  sent  to  some
  peasants 
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living  in  a  pellagrous  area,  when  it  developed  pellagra  in  two 
weeks. 

The  description  of  a  typical  case  is  something  of  this  nature  :— 

A  person,  male  or  female,  young  or  old,  in  apparently  excellent 

health  or  in  bad  health,  living  or  working  in  the  sunshine  of  a 

spring  day,  notices  that  a  sunburn  appears  on  the  backs  of  his 

hands,  and  perhaps  the  dorsa  of  his  feet,  if  bare,  and  more  rarely, 

also,  on  his  face  or  neck.  He  thinks  httle  of  it,  though  the  in- 
flamed area  burns,  and  may  even  bhster.  Perhaps  he  has  a  sore 

mouth,  and  perhaps  he  has  a  little  diarrhoea  or  constipation. 

Perhaps  he  feels  a  httle  giddy  in  the  morning,  and  perhaps  he  is 
easily  tired.  In  a  week  or  so  the  redness  dies  down,  and  the 
affected  area  is  seen  to  be  pigmented,  and  perhaps  to  have  the  skin 
thickened  in  places.  In  the  course  of  a  few  days,  or  a  week  or 
so,  these  thickened  areas  desquamate,  and  the  skin  underneath 

may  be  found  to  be  normal,  or  may  be  found  to  be  slightly 
atrophic,  and  to  appear  whiter  than  the  surrounding  pigmented 
area. 

The  patient  thinks  no  more  of  his  troubles,  the  autumn  comes, 
and  he  feels  well,  and  during  the  winter  there  is  no  alteration  in 
his  good  health.  Perhaps  the  next  spring  may  pass  without  a 
recurrence,  and  perhaps  even  several  springs  may  elapse  before 

the  patient,  who  aU  this  time  may  consider  himself  to  be  in  ex- 
cellent health,  has  a  return  of  his  symptoms.  But  though  the 

interval  may  be  long  or  short,  surely  this  relapse  will  occur,  and 
often  it  wiU  be  in  a  severer  form  than  it  was  at  first.  It  wiU  usually 
recur  in  the  spring,  but  it  may  take  place  in  the  autumn,  or,  much 
more  rarely  in  our  experience,  in  the  summer. 

This  time  the  symptoms  may  be  mild,  as  before,  but,  on  the  other 

hand,  they  may  be  severe  ;  the  erythema  appears  with  severe 
burning  sensations,  and  a  real  dermatitis,  with  bulla  formation, 
may  develop. 

The  tongue,  hps,  mucosa  of  the  mouth  and  palate,  may  become 
inflamed,  and  show  the  presence  of  vesicles  and  ulcers.  The  parotid 
gland  may  enlarge  (this  is  common  in  Egypt,  but  rare  in  other 
countries),  the  sahva  may  be  so  increased  in  amount  that  it  pours 
from  the  mouth.  There  may  be  signs  of  dyspepsia,  pains  in  the 
abdomen,  and  diarrhoea,  or  even  dysentery  may  develop.  The 
vertigo  already  mentioned  may  become  quite  distressing  to  the 
patient,  who,  upon  quickly  rising  from  a  sitting  or  a  l3^ng  posture, 
niay  even  fall  to  the  ground.  The  muscular  power  may  now  be 
diminished,  and  the  patient  may  no  longer  be  able  to  do  his  work  ; 
tremblings  in  various  parts  of  the  body,  but  more  especially  in 
the  head  and  arms,  may  be  noticed,  and  the  legs  seem  scarcely 
able  to  support  the  victim,  who  now  shows  decided  melancholic 
symptoms,  avoiding  his  fellows,  becoming  highly  emotional,  and 
perhaps  threatening,  or  actually  committing,  suicide,  often  by drowning  in  water. 

Pains  are  felt  in  various  parts  of  the  body,  but  especially  in  the 
head,  the  stomach,  and  the  feet.    A  most  unpleasant  symptom 
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is  the  burning  sensation  complained  of  by  the  patient  after 
 retiring 

to  bed  at  night.  So  severe  is  this  that  patients  have  
been  known 

to  strip  off  all  their  clothes  and  he  naked  on  their  beds.  
By  this 

time  the  unfortunate  victim  will  have  learnt  by  bitter  e
xperience 

that  sunhght  is  deleterious  to  his  condition,  and  will  tr
y  to  avoid 

it  as  much  as  possible.  . 

Aeain,  as  winter  approaches,  the  symptoms  will  dimi
nish  and  die 

away  and  the  patient  will  feel  better  ;  but  this  time 
 the  skm  does 

not  recover  itself,  but  remains  thickened  and  pigmente
d  m  places, 

and  thinned,  whitened,  and  atrophic  in  other  places.
 

Pjg   507.— Hand  in  Chronic  Pell
agra. 

(From  a  photograph  by  Sambon  and  
Chalmers.) 

Aeain  there  may  be  only  an  int
erval  till  the  next  spring  or 

autunm!  or  the  succeeding  spring, 
 or  there  may  be  a  longer  mterval, 

and  aeain  mild  or  severe  symptoms  m
ay  appear. 

mh  repeated  attacks  the  sk
in  changes  become  marked,  t

he 

mi^d  becomes  often  permane
ntly  affected,  and  melanchohc

  or 

'^'^STL^Z.^  and  tendei^ess  is  found 

on^^ur^U  t^e^^^^^^^^^^  Ts 

when  there  is  tenderness  on
  both  sides  of  the  ciorsai  a

nu 
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cord,  and  when  abdominal  and  epigastric  reflexes  are  also  in- creased. 

There  is  no  special  gait,  but  there  is  a  tendency  to  fall  backwards 

or  forwards,  and  hence,  though  the  patient  walks  with  the  legs  well 

apart,  in  a  very  bad  case  he  can  only  take  a  few  steps  without 

falling  down.  There  may  be  tremors  in  the  legs  and  tongue.  The 
bladder  and  rectum  are  not  as  a  rule  affected  until  the  end,  but 

there  are  exceptions  to  this,  and  contraction  of  the  hmbs  does  not 

take  place  till  bedridden  ;  but  moderate  rigidity  of  the  muscles  of 

Fig.  508. — Hand  in  Chronic  Pellagra. 
Note  the  thickening  of  the  epidermis  and  tlie  line  of  demarcation.  The  hands  in 

both  figures  had  been  vigorously  scrubbed  by  the  patient  to  try  to  remove 
the  scabs. 

(From  a  photograph  by  Sambon  and  Chalmers.) 

the  arms  and  legs,  associated  with  stiff  and  at  times  irregular  spas- 
modic movements,  has  been  recorded  as  occurring  early  in  rare 

acute  cases.  A  sudden  rigidity  of  the  body  associated  with  re- 
traction of  the  head  has  also  been  observed.  These  attacks  last  only 

a  short  time,  but  are  recurrent.  Trophic  lesions,  such  as  bedsores, 

are  of  rare  occurrence.  Hyperaesthesia  may  occur  in  different  parts 
of  the  body,  and  pains  (even  of  a  lightning  nature)  may  exist  in  the 
head  and  back,  and  be  associated  with  cramps. 

The  facies  of  the  pellagra  patient  is  one  of  anxiety  and  mental 
worry.  He  cannot  sleep,  and  there  is  often  great  mental  depression 
and  discontent,  but  some  are  excitable  and  irritable,  while  others 
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arc  stnpid  and  morose.  Ho  loses  his  mcniory,  and  has  vagina 

feelings  of  pressure,  weight,  or  pulsation  about  his  head.  From 

this  he  proceeds  to  refusal  of  food  and  suicidal  tendencies,  with 

delusions  of  sorcery  and  persecution,  and  has  a  tendency  to  suicide 

by  drowning.  Melancholia  may  now  become  confirmed,  and  may 
eventually  pass  into  dementia. 

Various  paralyses  develop,  such  as  spastic  paralysis,  ptosis, 

hemianopsia,  diplopia,  amblyopia,  and  mydriasis.  The  extremities 

and  bladder  now  become  paralyzed,  and  the  demented,  paralyzed, 

rapidly  emaciating  patient,  suffering  from  bad  sweats,  profuse 

diarrhoea,  and  sometimes  dropsy,  obtains  a  rehef  from  his  sufferings 

in  death,  the  disease  having  usually  lasted  from  ten  to  fifteen  years. 

Such  is  a  general  account  of  this  rather  protean  disease,  and  wc 

note  that  there  is  an  onset  in  the  spring,  or  more  rarely  in  the 

autumn  or  summer,  an  intermission  in  the  winter,  and  a  relapse 

in  the  next  or  some  following  spring  or  autumn. 

Very  rarely  a  case  of  pellagra  may  be  acute,  lasting  only  a  few months. 

Children— The  disease  is  so  common  among  young  children  m 

bad  pellagrous  districts,  and  so  often  can  one.  by  careful  mquiry, 

elicit  curious  facts  that  tend  to  show  that  pellagra,  though  occurrmg 

in  the  person  in  question  in  adult  life,  probably  really  began  m 

infancy,  that  we  are  inclined  to  believe  that  the  cases  m  yowg 

children  are  often  overlooked,  and  we  are  supported  in  this  beli
ef 

by  the  mildness  of  the  symptoms  which  we  have  observed  m
  some 

children,  which  indicate  merely  a  sunburn  on  the  face,  han
ds, 

arms,  feet,  legs,  and  perhaps  the  neck,  associated  
with  a  little 

diarrhoea  or  constipation.    The  child  recovers,  the  skm  
becomes 

normal,  the  attack  is  forgotten,  and  does  not  return 
 until  adult 

life  when  the  patient  may  have  grown  up  and  been  hvmg  
for  years 

in  a  town,  when  a  typical  relapse  appears— a  new  cas
e— a  town  case, 

it  would  be  classified  by  many  authors— but  a  careful 
 inquiry  into 

the  history  of  the  case  may  elicit  the  fact  from  inteUigent  
people  that 

the  first  attack  began  in  childhood,  when  it  may  be  
explained  by 

the  friends  as  being  in  reality  a  sequela  of  Jenner  
s  vaccmation 

Inquiry  may  often  elicit  the  fact  that  when
  this  occurred  the 

patient,  at  that  time  a  child,  was  hving  in  the 
 country,  and  often 

in  close  proximity  to  a  stream— a  fact  which  ma
y  be  confirmed  by 

a  visit  to  the  locality. 

Another  curious  point  with  regard  to  som
e  of  these  early  cases 

is  the  history  given  by  the  friends  of 
 the  development  of  some 

extraordinary  habit  of  dietary,  to  the  inf
luence  of  which  the  disease 

is  often  assigned.  These  extraordinary  crav
mgs  appear  to  us  to 

be  due  to  the  dyspepsia  (hypochlorhydri
a)  so  commonly  met  with 

'"we^K  rather  insisted  upon  the  occurrence  of  pellagra  in  young 

children  because  we  are  of  the  opinion  
that  it  is  often  overlooked 

Skin  Eru-pUon.-The  sldn  eruption  i
s  usually  hmited  to  the 

regions  exposed,  being  at  first  del
ineated  m  a  most  exact  manner 
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by  the  clothing ;  luit  in  very  rare  cases  it  may  be  universal,  and  it 
is  said  sometimes  to  appear  limited,  as  though  by  clothing,  in  naked 
gipsy  children.  It  appears  on  the  dorsum  of  the  forearms,  and  on 
the  hands  and  feet,  only  reaching  the  flexor  aspect  after  several 
attacks.  The  most  common  sites  are  the  hands  and  forearms, 

elbows,  feet,  legs  and  knees,  the  upper  part  of  the  chest,  the 
shoulders,  neck,  and  face.  More  rarely  it  appears  on  the  genital 
organs  and  around  the  anus  in  both  sexes.  Sandwith  points  out 
that  in  Egyptian  peasants  the  unguinal  phalanx  of  the  hand  is 

seldom  affected,  due  to  the  fact  that  when  the  hoe  is  grasped  it 

is  protected  against  the  sun's  rays.  The  nails  and  hair  are  not 
affected,  but  rarely  there  is  a  dry,  scaly  condition  of  the  palms  of 
the  hands. 

The  skin  eniption  may  show  the  following  conditions  : — (i)  Con- 
gestion ;  [z)  inflammation  ;  (3)  thickening  and  pigmentation  ; 

(4)  atrophic  thinning. 
The  affected  part  turns  a  bright,  dark,  or  livid  red  colour,  which 

at  first  disappears  on  pressure,  and  is  generally  delineated  by  a  very 
clearly  raised  limiting  line.  Associated  with  this  eiythema  there 
is  a  burning  sensation,  but  usually  no  pain.  In  course  of  time  the 
part  becomes  swollen  and  tense,  and  bullae  may  form.  After 

lasting  a  variable  period  of  days  or  weeks,  the  eruption  gi-adually 
subsides,  leaving  the  skin  rough,  pigmented,  and  thickened,  and 

thus  earning  the  names  of  '  peU'agra  '  and  '  qushuf.' 
This  erythema  disappears  in  the  winter,  but  reappears  the  next 

spring  with  increased  virulence,  and  in  due  course  develops  into  a 
lermatitis,  which  produces  an  exfoliation  of  the  epidermis  in  grey 
or  brown  flakes.  Every  attack  leaves  the  affected  area  a  little 
more  pigmented,  a  httle  more  thickened,  and  a  little  less  elastic. 

After  lasting  about  four  or  five  years  the  skin  begins  to  atrophy, 
and  becomes  wrinkled  and  inelastic.  This  atrophy  is  most  marked 
on  the  back,  hands,  and  feet.  Special  terms  have  been  given  to 
the  eruption  when  in  certain  areas— e.g.,  the  '  glove,'  the  '  boot,' 
Casall's  '  necklace,'  or  '  cravat,'  and  the  '  mask.' 

Roberts  has  introduced  the  rather  useful  term  '  dermotagra  '  for 
the  dry,  scaly  thickened  skin  seen  over  the  olecranon  process, 
over  the  knees,  and  more  rarely  on  the  palms  of  the  hands.  Over 
the  elbow  and  knee  the  skin  is  rough,  thickened,  and  wrinkled  ; 
on  the  palms  of  the  hands  it  is  merely  rough  and  thickened. 
Another  interesting  dermatological  feature  of  pellagra  is  the 

frequency  of  nasal  or  facial  seborrhoea,  which  is  to  be  especially 
noted  in  the  nose  where  the  sebaceous  follicles  are  very  prominent and  filled  with  plugs  of  sebaceous  material. 

The  Mouth.~The  tongue  is  generally  coated  with  a  whitish  fur 
clurmg  the  onset  of  an  attack,  but  later  it  becomes  abnormally 
clean—  Sandwith' s  laid  tongue ' — red,  swollen,  and  sometimes ulcerated  near  the  tip.  It  may  also  become  fissured,  but  in  mild 
'^ases  it  recovers  as  soon  as  the  attack  is  over. 

During  attacks  the  gums  may  become  spongy,  and  may  bleed, 
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and  ulceration  may  appear,  both  here  and  on  tlie  palate,  as 
 well 

as  on  the  pillars  of  the  fauces.    There  may  be  pharyngitis,  and  more
 

rarely  oesophagitis.  ,      ,  .         ,  i  ̂i 

The  Blood.— The  red  cells  are  usually  reduced  m  number,  and  the 

hemoglobin  proportionally  reduced.  Usually  the  form  
of  the  red 

cells  is  normal,  but  microcytes,  and  more  rarely  megalocytes,  may 

be  found  There  is  usually  only  a  slight  leucocytosis  m  un
compli- 

cated cases,  but  there  is  in  our  experience  generally  a  distmct  
) 

mononucleosis.  When  the  polymorphonuclear  cells 
 are  increased,  • 

it  would  appear  to  always  indicate  a  comphcation. 

Circulatory  Organs.— The  blood-pressure  is  usua
lly  low,  and  the 

heart-rate  may  be  markedly  increased.  Vasomo
tor  changes  can 

be  observed  in  the  coldness  of  the  extremities,  th
e  bluish  conges-  , 

tion  of  the  feet  and  hands,  the  goose  skin,  and
  the  neuroparalytic  : 

dilatation  of  the  vessels  of  the  face  often  giving  rise
  to  an  appear-  ; 

ance  seen  in  alcoholics.  _ 

Respiratory  Organs,  etc.-The  respiratory 
 organs  are  not  affected 

in  pellagra  unless  there  is  some  complication
,  but  there  may  be  an 

exudation  of  fluid  into  the  pleural  cavities
  in  the  late  stages  of 

the  disease,  as  well  as  oedema  of  the  bases  o
f  the  lungs. 

Uri7tary  Organs  .-Usually  the  urine  is
  normal,  or  nearly  so, 

md  anv  great  change  must  be  considered
  to  be  a  comphcation 

sS^Orfa^s.-Sexual  power  is  usually  di
minished  especially 

in  the  later  stages.    Amenorrhcea,  metro
rrhagia,  and  inflammatory  . 

conditions  of  tie  vagina,  uterus,  ovari
es,  etc.,  are  described,  but 

mnc;t  bp  rnnsidcred  as  complications. 

"""ip^al  S^l-ne  eyes^ufler  most  in  pellagra,  b«t  the  ch^ges 

— ee  weakness  of  vision,  photophobia,  
etc.— are  not  dependent 

upon 'the  disease  per  se.  but  upon  the  weaknes
s  which  rt  produces. 

The  natients  often  complain  of  a  saltish  
taste  in  the  mouth. 

^r'-As  a  rule  the  temperature  is  bu
t  little  altered  from  normal 

in  nXm-a  but  it  maybe  raised  at 
 intervals  as  high  as  loi°  to 

Toi^  F  Iwood)  for  two  to  three  
days  at  a  time,  but  it  may  also 

''c^tZTtllns-Armay'be  imagined,  in  a 
 disease  of  such  long 

-e^&Ss  S  ̂Srious  mi^o^gan^n.  h^;e  ̂not^ 
and  complicate  the  post-mortem  fi^^^^^f-.J^'^f^od  as  found  by 

occurrence  of  Streptococcus  
pyogenes  m  the  blood 

SSe^y  S'SJSrZ:^
^^^^^  by  the  paU 
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but  the  frame  of  mind  in  the  observer  in  attempting  to  write  upon 

this  subject. 

For  the  diagnosis  of  pellagra  two  conditions  are  necessary  in  the 
observer.  The  first  is  that  he  must  suspect  its  presence,  and  be 

on  the  outlook  for  it  in  any  and  every  country  ;  and  the  second 

is  that  he  must  not  be  miduly  swayed  by  any  aetiological  theory, 

and  must  be  prepared  to  make  a  diagnosis  of  pellagra  in  a  person 

of  any  age,  any  race,  any  social  condition,  living  in  any  place, 

whether  tropical,  temperate,  or  frigid  ;  resident  in  a  town  or  in 

the  country  ;  and  he  must  do  this  without  consideration  of  the 

dietary  or  the  surroundings,  with  perhaps  the  sole  exception  of 
being  more  intently  awake  to  the  possible  occurrence  of  the  disease 
in  lunatic  asylums. 

As  there  are  at  present  no  microscopical,  bacteriological,  para- 
sitological,  haematological,  or  chemical  reactions  which  can  be  said 
to  be  diagnostic  of  the  disease,  with,  perhaps,  the  sole  exception 

of  the  pellagra-like  symptoms  produced  by  the  recent  American 
Commission,  by  injecting  defibrinated  blood  into  monkeys,  and  as 
these  animal  injections  are  not  within  the  range  of  practical  politics 

for  purposes  of  diagnosis,  we  must  trust  entirely  to  clinical  mani- 
festations. 

The  cardinal  signs  of  the  disease  may  be  summarized  into — 

(i)  the  cutaneous  signs,  (2)  the  gastro-iniesiinal  signs,  and  (3)  the 
nervous  signs. 

In  order  to  make  a  definite  diagnosis,  there  must  be  either  the 

presence  or  a  definite  history  of  the  cutaneous  signs  of  pellagra 
associated  with  symptoms  belonging  to  one  of  the  other  groups. 

1.  Cutaneous  Signs. — ^When  a  person  shows  more  or  less  sym- 
metrical erythema,  dermatitis,  pigmentation,  or  a  condition  more 

or  less  resembling  chronic  dry  eczema  on  either  the  backs  of  the 
hands,  the  dorsa  of  the  feet,  the  face,  the  back  and  sides  of  the 

neck,  or  the  front  of  the  chest,  especially  if  these  eruptions  are 
Hmited  by  a  more  or  less  definite  elevated  margin  to  the  areas 
habitually  exposed  to  hght,  suspicion  should  at  once  be  aroused 
that  the  disease  is  pellagra.  If  a  history  can  be  obtained  that  this 
eruption  appeared  for  the  first  time  in  spring  or  autumn,  and  more 
especially  if  a  history  of  recurring  attacks  can  be  obtained,  the 
suspicion  becomes  almost  a  certainty.  If  to  these  signs  there  are 
added  the  fact  that  the  skin  symptoms  become  worse  on  exposure 
to  the  sun,  or  that  there  are  at  the  same  time  disturbances  of  the 
ahmentary  canal  or  of  the  nervous  system,  and  especially  if  there 
is  the  presence  or  the  history  of  vertigo,  then  the  diagnosis  is certain. 

2.  Gastro- Intestinal  Signs. — Gastro  -  intestinal  symptoms  are 
usually  present,  but  they  may  be  extremely  mild,  and  they  may  be 
absent.  Those  most  commonly  met  with  during  exacerbations  are — 
Salivation,  stomatitis,  dyspepsia  due  to  hypochlorhydria,  diarrhoea, 
dysenteric  symptoms  alternating  with  constipation,  or  simply 
constipation  appearing  or  recurring  in  the  spring  or  autumn. 
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A  diagnosis  cnnnot  he  made  by  these  symptoms  alone,  which  m
ust 

be  considered  in  conjunction  with  the  cutaneous  in  order  
to  arrive 

at  a  conclusion.  If  no  cutaneous  symptoms  are  visible,  it 
 is  justi- 

fiable to  place  the  patient  in  strong  sunlight  in  order  to  
see 

whether  the  dermatitis  will  appear. 

3  Nervous  Symptoms.— Oi  all  the  nervous  sympt
oms  early  ex- 

hibited the  vertigo  is  the  most  common,  and  should  be  car
efully 

inquired  for,  as  the  patient  often  does  not  associat
e  slight  morning 

vertigo  with  the  disease,  and  wiU  therefore  omit  to
  mention  the  fact. 

Other  important  symptoms  are  the  mela
nchoha  the  myas- 

thenia the  tremblings,  and  often  curious  delusions,  and
  the  irritable 

condition  of  the  temper,  recurring  in  the  spring
  or  autumn  ,  but 

these  must  be  associated  with  evidence  of  s
km  lesions  before  a 

diagnosis  can  be  made.  . 

It  will  thus  be  observed  that,  while  the  diagnosis
  niay  be  a  matter 

•of  extreme  simphcity  in  a  typical  case,  it  may  a
lso  be  one  o  great 

difficulty  in  atypical  cases.    Perhaps  th
e  greatest  difftculty  is 

met  with  in  lunatics  and  young  children.  .        a  ■ 

I  Lunatics.-lri  these  cases  the  patient  ha
s  been  admitted  into 

the 'asylum  suffering  from  one  of  the  well-k
nown  forms  of  mental 

diLease"^  but  most  probably  from  melanchoha  or  d
ementi^ 

rarely  from  attacks  of  mania.  It  may  b
e  noted  that  at  times  he 

sS  from  diarrhoea  or  dysentery,  which  is  o  ten  f -^^^  to  ̂  

used  to  be  caUed  '  lunatic  asylum  diarrho
ea  or  dysentery.  t 

n  ay  also  be  noted  that  at  times  he  spits 
 considerably,  which  simply 

means  that  he  has  an  excess  of  sahva  ;  b
ut,  much  more  important!) . 

i"  is  noticed  that  he  suffers  from  chronio  ec
zema  on  the  back  of  hi. 

hands  om  angio-neurotio  cedema  so  ca
Ued,  both  of  which  are  o  ten 

common  in  limatics.  Such  cases  
require  carefu  investigation 

not  S  a  view  of  making  a  diagnosis 
 of  peUagra,  but  with  a  vie. 

Sf  exduding,  if  possible,  the  diagnosis  that
  the  case  is  reaUy  peUag^ 

r  S4  CMir.^.-In  young  ch
ildren  the  disease  is  very  apt 

to  be  overlooked,  and  the  red  erupt
ion  on  the  face  and  hands,  etc 

oUowed  by  Fomentation,  is  
generally  attributed  to  s^burn

  or 

to  eczema,  while  the  ahmentary  d
isturbance  is  assigned  to  nfanti  e 

Jastro-intestinal  derangements,  a
nd  not  connected  with  the  skm 

fes  ons     A  careful  inquiry  will 
 show  whether  these  symptoms
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by  the  inflammation  of  the  mouth,  by  the  presence  of  the  ahmentary 

canal  symptoms,  and  by  the  vertigo,  as  weU  as  by  the  fact  that  
the 

pellagrous  eruption  at  times  appears  on  parts  not  usually  expos
ed 

to  the  sun,  and  by  the  fact  that  the  lesions  in  sunburn  arc  usually 

very  superficial. 

The  same  diagnostic  points  will  help  to  dilierentiate  pellagrous 

dermatitis  from  erythema  or  eczema  due  to  winds,  salt  air,  etc. 

The  erythema  on  the  face,  hands,  arms,  etc.,  in  cases  of  dermatitis 

venenata  may  simulate  pellagra  closely.  The  pellagrous  condition 

may  be  differentiated  by  the  presence  of  gastro-intestinal  nervous 

symptoms,  by  the  less  general  extension  of  the  eruption,  by  the  less 

involvement  of  the  eyehds,  and  by  the  more  acute  course. 

From  acarine  dermatitis  pellagra  may  be  distinguished  by  the 

locaHzation  of  the  eruption,  which  does  not  appear  on  the  trunk, 

by  the  absence  of  the  vesiculo-papules  and  pustules,  and  by  the 
absence  of  itching. 

From  alcoholic  ervthemata  it  may  be  recognized  by  the  history 

of  the  attack  and  by  the  presence  of  the  typical  eruption  on  the 
hands  and  feet. 

Some  authorities  have,  however,  described,  mider  the  term 

■pseudo-pellagra,  of  alcoholic  origin,  an  erythematous  eruption  on 
the  hands  associated  with  nervous  symptoms  which  is  indistinguish- 

able from  true  pellagra,  being,  in  fact,  the  same  disease. 
From  angioneurotic  cedema  it  may  be  differentiated  by  the 

absence  of  marked  oedema  and  the  presence  of  more  inflammation 
in  the  skin,  as  well  as  by  the  more  regular  distribution  of  the 

eruption,  and  by  the  limiting  line. 

3.  ResemUing  the  Chronic  Dermatitis. — From  chronic  eczema 
occurring  in  mentally  sound  persons  or  in  lunatics  pellagra  is 
recognized  by  the  typical  distribution  of  the  eruption,  by  the  hne 
of  demarcation,  and  by  the  marked  pigmentation,  when  present, 

and  absence  of  pruritus.  From  chronic  syphilides  by  the  distribu- 

tion of  the  eruption,  and  by  "the  absence  of  any  reaction  to  mer- 
cury. Here  mention  may  again  be  made  of  the  dermotagra  on  the 

palms  of  the  hands,  over  the  olecranon,  and  about  the  knee,  in 

clironic  cases  of  pellagra,  which  is  apt  to  be  overlooked,  or  to  be 
considered  as  points  in  favour  of  a  diagnosis  of  eczema  rather  than 
of  pellagra. 

From  biotripsis  [vide  p.  1639),  which  it  closely  resembles,  pellagra  is 
differentiated  by  the  limitation  of  the  eruption  to  the  areas  so  often 
mentioned  above,  by  the  presence  of  the  line  of  demarcation.  In 

biotripsis  the  skin  is  dry  and  wrinkled,  and  may  be  thickened 

in  places  with  dark-coloured  patches,  alternating  with  shining, 
smooth,  inelastic,  atrophic  areas  ;  but  this  condition  is  by  no  means 
limited  to  the  hands  or  feet,  but  spreads  up  the  arms  and  legs,  and 
is  not  visible  on  the  face. 

It  is  hardly  possible  that  Kaposi's  disease  (xerodermia  pigmentosa) 
could  be  mistaken  for  pellagra,  nor  is  ichthyosis  likely  to  be  con- 

founded with  it. 
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The  wrinkled  skin  of  tlie  was  her  woman's  fingers  is 
 liardly  ikely 

to  be  confused  witli  tlie  clironic  thickening  fou
nd  m  pellagra 

though  this  disease  is  often  found  in  women  who
  wash  clothes,  and 

who  explain  their  own  dermal  condition  in  this  way.  .  ,  ,.  , 

Gastro-Intestinal  Diseases. -Of  all  
the  gastro-mtestmal 

diseases  s-hnie  is  the  only  one  which  in  any  way  
resembles  pellagra 

which  can  be  readily  distinguished  therefrom 
 by  the  Presence  of 

the  skin  eruption.  It  must,  however,  be
  remembered  that  the 

psilosis  lingui  pigmentoscx  of  West  Indian  
writers  is  really  pellagra. 

Attacks  of  diarrhcea  or  dysenieric-like  attac
ks  can  only  be  recog- 

nized as  belonging  to  the  syndrome  of  pellagra 
 if  the  dermal  signs 

are  present  at  thelame  time,  or  if  they  can
  be  produced  by  exposure 

to  the  sun  or  if  there  is  a  very  definite
  history  of  their  previous 

occurence'  unless,  indeed,  they  are 
 associated  with  marked 

Xahsm  o;  bilateral  swelling  of  the  par
otid  glands  or  some  other 

symptom  tending  to  indicate  that  p
ellagra  was  the  cause.  Ihe 

sSal  cases  in  which  diarrhoea  and
  dysentery  require  careful 

diagnosis  are  those  in  which  they  occur 
 m  lunatics 

Typho-P^^^^^^  this  disease  the  derm
al  signs  of  pellagra 

are  sufficiently  evident  to  enable  its  di
agnosis  to  be  made,  as  a  rule 

without  difficulty,  while  the  diagnosi
s  of  typhoid  fever  can  be  made 

by  the  methods  already  described  on 
 pp.  1071-1075. 

Nervous  DiSEASEs'-Melancholia  
dementia,  mania  e  c  can 

nnlv  be  diagnosed  as  peUagrous  
when  associated  with  its  sKm 

dons  but  here  care  £ust  be  t
aken  not  to  mistake  the  dermd 

signs  of  pellagra  for  chronic  ecze
ma,  etc.  ;  but  this  point,  having 

bfen  already  discussed  above,  need  n
ot  again  be  argued.  . 

Prognosis^^This  would  appear  to 
 be  good  m  early  c--  m  mil 

n^rptEs^%r^^^^^  p  Vded,  and  .t  n.-^^^ 
reinembered  that  cases  have  

relapsed  after  two,  five,  and  
even 

^^^^^^cl"ognosis  g^dej  and  ̂
  blood- 

pressure  remembered,  as  we
ll  as  the  possibility  ot  sua

aen 

'T;:f  of  "y  WSIrf  ̂ ve  a  h.gh  mortaHty,  and  her
e  the 

prognosis  is  obviously  bad.  .    .     +,,wpninsis    etc..  also 

'"TZS™e  can  be  no  doubt  tha.  the  essent.a,  b
asis  o, 

the  treatment  of  pellagra  is  to  «™™  "^^P^^^"^!^^^^^  area  : 
lagrous  area  in  which  he  h^'^        '  ™8  .*°         ̂ ^^^^^^^^  without 

f^XSe'o.^Xi.lfh:"f'«^^ 
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cases  quickly  improve,  and  apparently  are  cured  ;  but,  unfortunately, 
this  IS  not  so,  because,  even  if  they  remain  imder  these  excellent 
conditions,  sooner  or  later  a  recrudescence  occurs.  These  recru- 

descences may  be  mild,  but  at  any  time  they  may  become  severe, 
even  when  maize  is  excluded  from  the  dietary. 
Arsenic— This  being  so,  it  is  obvious  that  some  medicinal  treat- 

ment IS  necessary,  in  addition  to  change  of  locality  and  diet,  and 
apparently  the  best  remedy  is  arsenic  in  some  form.  Of  all  forms 
of  the  drug,  that  most  commonly  in  use,  and  also  much  vaunted, 
IS  atoxyl,'  which  is  administered  by  intramuscular  injection  of 3  grains  per  diem. 

Other  methods  of  giving  arsenic  are  salvarsan,  neosalvarsan,  and 
soamin,  details  of  the  administration  of  which  can  be  found 
on  pp.  1191-1193. 

Other  methods  are  the  cacodylate  of  sodium,  administered  in  3 -grain 
A^tl      ̂ nt?;am^^scular  injection  every  third  day  until  three  doses  have  been 

■   ̂  l^^"^  ̂^^""^  ̂ ^'''''^'^  '^^y         ̂ hree  more  doses  have  been  adminis- 

toms'have  improver''"""  *°  ̂'^"^"^  ̂ ""''^  every  second  day  until  the  symp- 

Associated  with  these  injections,  it  is  as  well  to  give  liquor arsenicahs  m  small  doses  internally,  and  to  continue  this  inter- 
ruptedly for  some  three  months  after  the  symptoms  have  dis- 

appeared    In  addition,  it  is  as  well  to  repeat  the  liquor  arsenicalis 
nXnTlvf  f  ^^^^"^  °^  'P^^"g'         ̂ «  continue  it  inter- 

n  itt^5;  .  T'^''''-^''  ̂   y^^^s  ̂ fter  an  attack,  in  order to  attempt  to  guard  against  the  almost  inevitable  relapse 

thf^suSStv  Hlf™'''-~T*''IP''"''"'=  be  protected  from 

tis  muX  trL??K       "n'"'  8'°™^'         ''nd  the  derma- 

With  reffarf^  „  th  '370  for  amoebic,  dysentery. 

and  i'nTe™  re^^ef  a  wa?!","":'?'  P"=^==^"'  surroundings, 
taking  aedon.  '°  "«  suicidal  tendencies 

J 
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Diet. — ^I'he  diet  must  vary  with  the  condition  of  the  digestion 
and  the  bowels,  and  during  attacks  of  dysentery  or  diarrhoea  that 

laid  down  on  p.  139 1  should  be  adopted. 

Complications. — Search  should  be  made  for  signs  of  agchylosto- 
niiasis,  ascariasis,  etc.,  tuberculosis,  malaria,  etc.,  and  these  should 

receive  their  appropriate  treatment. 

Typho-Pellagra. — This  serious  complication,  which  is  reaUy  only 

an  attack  of  enteric  fever  in  a  pellagrin  in  whom  the  acute  symptoms 

at  once  become  aggravated,  must  be  treated  by  a  combination  of 

the  treatments  laid  down  for  enteric  fever  on  p.  1078,  and  pellagra, 
as  above. 

Prophylaxis.— As  the  aetiology  of  peUagra  is  unknown,  it  is 

obvious  that  remarks  as  to  prophylaxis  must  be  more  or  less  specu- 

lative. It  does  not  appear  to  be  directly  contagious,  and  therefore 

isolation,  quarantine,  etc.,  appear  to  be  useless.  In  accordance  with 

the  present  etiological  views,  it  is  advisable  to  attempt  to  avoid 

being  bitten  by  flies  in  the  early  morning  or  late  evening  m  the 

endemic  areas  by  the  use  of  protective  veils,  fly-brushes,  etc.  Pro- 

tection against  the  sun,  as  described  above,  is  also  of  great  import- ance. 

It  is  obvious  that  the  consumption  of  diseased  or  damaged  maize 

must  be  injurious,  and  the  action  taken  by  the  Itahan  Government 

to  prevent  the  sale  of  bad  maize  is  not  merely  highly  commendable, 

but  must  be  most  beneficial  to  the  community  at  large. 

Further,  the  exceUent  attempt  to  find  out  every  peUagnn  by 

means  of  local  hsts  is  good,  as  it  enables  the  Government  to  k
now 

exactly  the  condition  of  this  dreadful  malady,  provided  the  
hsts 

are  carefully  compiled;  on  the  other  hand,  if  these  
hsts  are  in- 

accurate, they  may  result  in  much  misconception  of  the  inciden
ce 

of  the  disease.  The  provision  of  one  good  meal  a  day  to  
poor 

peUagrins  during  the  spring  and  autumn  is,  in  our  op
inion  highly 

to  be  praised.  That  these  meals  are  good,  we  can  
certify  from 

personal  experience.  We  faU,  however,  to  see  t
he  utility  of  the 

free  distribution  of  salt,  but  it  does  no  harm. 

The  methods  adopted  by  the  Italian  and  other  G
overnments  may  bs 

summarized  as  follows  : — 

I.  Laws  and  Regulations. 

la)  Prohibiting  the  importation  and  sale  of  spoile
d  corn. 

(b)  Government  inspection  of  all  corn  dried,
  stored,  or  consumed.  This 

includes  the  erection  of  pubUc  storehouses. 

(c)  Provision  of  desiccating  plants  to  dry  corn  emended 

Id)  Cases  of  pellagra  to  be  reported  and  hsts  
to  be  kept  and  emena 

everv  vear     Unfortunately,  they  are  not  alway
s  very  accurate. 

(.7 Formation  of  locande  saMe-i.e..  kitchens  ̂ ^^if  ̂^^f^ii^J* 

meals  are  given  to  pellagrins,  and,  it  is  to  
be  hoped,  to  other  deserving  poor 

^T^^FSe'distribution  of  i;^  pounds  of  salt  to  every  ad"lt  pellagrij
  -^^^ 

I /pounds  of  salt  to  every  child  pellagrin 
 per  annum.    Ihis  distnbutio 

arranged  by  a  ticket  system. 
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fe)  Establishment  and  upkeep  of  pellagrosaria—i.e.,  special  hospitals  for the  treatment  of  pellagrins. 
(h)  Establishment  of  pellagrological  commissions  in  every  province  affected 

with  pellagra,  with  powers  to  work  the  laws  and  to  investigate  the  disease. (()  Financial  supply. 

2.  Formation  of  Rural  Bakeries. 

Model  central  bakehouse,  controlled  by  Government,  in  which  the  only bread  allowed  to  be  used  is  baked  from  good,  wholesome  wheat-flour  The best  model  we  have  seen  was  in  the  Tyrol. 

3.  Improvement  of  Agriculture. 

[a]  By  cattedre  amhulanti,  or  farmers'  institutes,  designed  to  teach  locally 

potfty-Sen!  ^^^^       "-^t  that  the^farmersl^comrfes^ Jb)  Advising  the  farmers  no  longer  to  plant  second  crops  of  inferior  qualities of  maize,  called  quarantino~[Zea  mais  v.  prceco^)  and  cinquant  no  7z  rnafs 
nifi  fiT'^^^T'^'''^'  gathered  in  the  wet  month  of  October '  were 
often  only  half  ripe,  and  soon  decayed  wcLuuer,  were 

mail        ""^^^"i^^^g  agricultural  shows,  which  include  the   exhibition  of 
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CHAPTER  XLVIII 

THE  RARER  PROTOZOAL  INFECTIONS 

Histoplasmosis— Rhinosporidiosis— The  Sarcosporidioses— Onyalai— 
References. 

SsrsSt^i^iS^  ̂ ^^^P*^',  ̂ '°"P  ̂ ^'^^  Seneral  protozoal diseases  with  another  general  disease  of  unknown  causation. 

HISTOPLASMOSIS. 

^'^^te  specific  infection  caused 

by  Hisioplasma  capsulatum  Darling  
^ccuuu  causea 

fou"nrthrp™sitf  hu?  l"^  ̂'T  '^'r^"^^'^  ̂ ^'^^S.  who  also 
c^^^^^:^^  deTcfen^  T&Lr^^^ 

^Etiology. — The  disease  is  caused  bv  the  namci+a  u,-  4  j.i 
Darting,  already  describe/fn  .t  Z^^^  ̂ XtiZl 

of  tte'ltS- a'nTlrieen"'' H  f*""'  f  *  ̂dothelial  cells In  tho  •'        spleen.    It  also  exists  free  in  these  organs 

'"berfes       "  '°  P^-l°-t"bercles  resembling  ,Sry 

smairnlfdulTStt^^^^^  "''=7         ecehymoses  and 
studded  throuKhout  with  S      ̂ 'f  ̂  r  °'         '""S^'  "^ich  was 
2  to  ̂   millirA^r™  •    i"      P'''''  S^'^y  hyaline  and  miliary  tubercles 

'^'^^^Ttjr::io:rT^;  ""^'t  '"^      «f  *he  wS 

caseated  tubercles  The  he,rn  'V  f'*"""  "'^^'^  s°ft 
was  enlarged  nil.      j  •  ""^  t""'  normal.    The  liver 

Tpl:  f  wariniargedlVblf  .^''«'"*
"'™P'^-^  "''"^is 

firni  iiith  distincrMflpighian  bod  es''\r I'id'' 
"Tliotic  ;  the  pancreas   Sder   h^'  ""^^^  s'^htly 

-mial.  and  no?uSSbadm  c'uld  b  Tounr""  "™ 

*"n^"f  'f-""!  'o  consist  of 

""e.  with  a.vetrfpSi,S|SSS^^^^^^^^^^^ 
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liver  the  hepatic  cells  and  the  vascular  endothelial  cells  were  much 

infected  with  parasites.  Some  areas  which  stained  badly  were 

found  to  consist  simply  of  the  debris  of  cells  with  numerous  para- 
sites.   The  spleen  showed  intracellular  and  free  parasites. 

Symptomatology— The  symptoms  closely  resemble  those  of 

Indian  kala-azar,  there  being  irregular  fever  with  enlargement 

of  the  spleen  and  hver,  and  severe  anaemia  with  marked  leuco- 

penia. 
Treatment— Nothing  is  known  as  to  the  treatment  or  prophylaxis. 

-pio  ̂ OQ  —Section  of  Nasal  Polypus  showing  Khinosporidium
  skbeeri 

ATI  AND  2.     (X30-)      CeYLON  CaSE. 

I  is  reproduced  much  more  highly  magnified  in  Fig.  149.  P-  437- 

(Microphotograph.) 

RHINOSPORIDIOSIS. 

Definition.-Rhinosporidiosis  is  a  chronic
  infection  caused  by 

Rhinosporidium  seeberi  Wernicke  1900  
and  characterized  b}  the 

production  of  polypi  on  mucous  membr
anes  and  papillomata  on 

cutaneous  surfaces.  •    •,  1.    c^^w  \t,  TKupum 

History.— The  disease  was  first  recognize
d  by  Seeber  m  Buenos 

Aires  in  a  nasal  polypus  occurring  in  
a  young  man  aged  nineteen 

years'  In  1900  he  gave  a  description  of  t
he  parasite  and  its  develop- 

ment which  we  hive  been  unable  to  obtain,  
but  which  is  said  0 

be  a  nTost  excellent  account.  Later  
he  found  two  other  cases  in 

the  sa^e  town,  and  in  1900  the  p
arasite  was  named  Cocadrum 

seeberi  by  Wernicke. 



RHINOSPORIDIOSIS 

1269 

In  1903  Kincaly  reported,  to  the  Laryngological  Society  a  peculiar 
case  of  a  polypus  growing  from  tlie  septum  of  tlie  nose  of  an  Indian 

in  Calcutta  in  the  form  of  a  pedunculated,  raspberry-like  body, 
with  whitish  spots  on  the  general  red  surface.  On  section  this 
tumour  was  found  to  have  pecuUar  bodies  embedded  in  it.  It 

was  then  carefully  examined  and  described  by  Minchin  and 
Fantham,  who  came  to  the  conclusion  that  the  peculiar  bodies  were 
Haplosporidians,  and  named  them  Rhinosporidium  kinealyi.  In 
1905,  Nair  of  Madras  found  similar  nasal  polypi  in  several  people. 

Fig.  510.— Rhinosporidium  sebeeri  as  seen  at  2  in  Fig.  509.  (X300) Ceylon  Case. 

(Microphotograph.) 

Who  aU  canie  from  the  small  native  State  of  Cochin,  on  the  west  coast 
01  India.    These  polypi  were  carefully  described  by  Beattie  in  igo6 

in  igio  we  observed  the  same  parasite  in  a  nasal  polypus  in 
i^eylon,  and  in  the  same  year  Ingram  published  an  account  of  its 
occurrence  m  a  conjunctival  polypus  and  in  a  papilloma  on  the  penis tlimato  ogy.— Rhmosporidiosis  occurs  in  South  America  in 
inoia,  and  in  Ceylon,  and  quite  possibly  in  other  regions 

/Etiology —The  causation  of  the  disease  is  the  presence  of t^nmospondium  seeberi  Wernicke  1900  {vide  p  437) 
.frnr?"?  Anatomy.-The  nasal  tumours  are  usually  covered  with 
stratihed  pavement  epithelium,  which  sends  prolongations  into  the leeper  tissues,  in  which  there  is  an  active  cellular  proliferation  In this  connective  tissue  the  parasites  may  be  s'^en 
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Pathology.— The  parasite  spreads  in  the  body  by 
 the  rupture  of 

the  cyst  and  the  hberation  of  the  spores.  We  suspe
ct  that  it  may, 

at  times,  give  rise  to  a  condition  resembhng  a  s
epticaemia. 

Symptomatology.-The  patient  has  his  at
tention  drawn  to  his 

nose  by  profuse  bleedings,  and  in  a  Uttle 
 time  notices  a  growth. 

On  examination  this  is  found  to  be  a  small  v
ascular  pedunculated 

tumour,  about  the  size  and  shape  of  a  pea, 
 freely  movable  and 

painless,  attached  to  the  anterior  and  upper  pa
rt  of  the  cartilaginous 

septum.    In  appearance  it  resembles  a  straw
berry  or  a  raspberry. 

It  may,  however,  form  polypi  in  other  reg
ions,  as,  for  example, 

on  the  conjunctiva  or  papiUomata  on  cut
aneous  surfaces,  as,  tor 

example,  on  the  penis. 

Fig  5ii.-Rhinospo.idia  sebeeki  as  s
een  at  2  in  Fig.  509.    (x  1,000.) ^  Ceylon  Case. 

(Microphotograph.) 

Diagnosis  -The  diagnosis  can  o
nly  be  made  by  removal  of  the 

^^r^gntu  I'^Sfe  said  to  be  good,  but  if  it  can  cause, 

can  be  made  as  to  the  prophylaxis. 
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THE  SARCOSPORIDIOSES. 

Definition.— Sarcosporidiosis  is  a  chronic  infection  caused  by  the 
invasion  of  the  body  by  Sarcocystis  lindemanni  Rivolta  1878, 
Sarcocystis  niuns,  and  perhaps  other  allied  organisms. 

History. — In  1868  Lindemann  found  some  indefinite  bodies  in 
the  myocardium  and  on  the  valves  of  the  heart  of  a  person  who 
had  died  of  dropsy.  It  is  thought  that  these  bodies  may  possibly 
have  belonged  to  the  genus  Sarcocystis,  but  it  is  very  doubtful 
what  they  reaUy  represented.  In  1887  Koch  described  the  first 
genume  case  in  Egypt.  In  1894  Baraban  and  St.  Remy  found 
these  parasites  in  the  laryngeal  muscles  of  a  man  who  had  been 
executed.  In  1902  Rosenberg  reported  a  doubtful  case,  and 
Kartuhs  another  doubtful  case.  In  1903  Et.  and  Ed.  Sergent 
described  a  parasite  which  later  was  called  Sergentella  hominis 
Brumpt  1910  in  the  blood  [vide  p.  441),  and  in  1905  Castellani  and 
WiUey  described  rather  different  bodies  also  in  the  blood  {vide 
pp.  441  and  443),  which  they  were  inclined  to  consider  of  protozoal 
origm,  and  later  similar,  but  somewhat  larger  forms,  were  found 
by  Castellani  and  Sturgess  in  the  blood  of  Bos  indicus.  In  1909 
Darhng  described  a  case  of  sarcosporidiosis  in  a  Barbadian  negro 
in  which  the  parasite  appeared  to  be  Sarcocystis  muris. 

Climatology.— Sarcosporidiosis  being  only  a  chance  infection  in 
man  and  the  parasite  normally  occurring  in  monkeys,  buffaloes, 
cattle,  sheep,  pigs,  rats,  and  other  animals,  it  is  obvious  that  not 
merely  will  the  disease  be  very  widespread,  but  that  different 
varieties  will  occur  in  the  different  zoological  regions.  The  cases 
so  far  described  are  in  Central  America,  Europe,. and  Egypt  and 
doubtful  cases  in  Algeria  and  Ceylon.  We  are  suspicious '  that the  Ceylon  case  may  have  some  connection  with  S.  tennellcB~var. 
buhalis  mW^y,  Chalmers,  and  Phihp  1904,  which  is  very  com- monly found  m  buffalo  meat  in  Ceylon. 

iEtiology.— The  causation  of  sarcosporidiosis  is  the  presence  of some  species  of  sarcocystis  in  man,  but  the  method  of  entry  is  not obvious.  It  would  seem  possible  that  eating  undercooked  meat 
nfected  with  Sarcocystis  might  produce  the  infection,  as  Darling has  shown  that  gmnea-pigs  can  be  infected  by  feeding  them  with lats  muscle  containing  S.  muris,  and  by  feeding  them  with  the 

'Zh^T'^'lt"  f  ̂̂ V"^^'  -^P^^^^^-    I"       °Pi"^°^^  this  is  a  very 

Symptomatology.— The  incubation  period  in  animals  aoDears  to 
be  very  long,  some  152  to  164  days.    During  the  hivS  tl  e 

ever  .nf ""^^^"^^^  '''''''  ̂ ^ich  may  resemble  entedc tyer,  and  in  severe  cases  this  fever  may  be  complicated  with 
myositis  and  even  necrosis  of  the  muscles.  mpncatea  with 
.  Diagnosis.— The  symptoms  are  those  of  an  irregular  fevpr  whirh 
m  some  cases  may  be  typhoidal-like,  and  in  a  v„y  low 

J 
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type  without  much  general  disturbance,  while  some  cases  
may 

never  show  pyrexia.  The  nature  of  these  fevers  may  be  susp
ected 

by  finding  bodies  resembling  the  spores  of  Sarcocysiis  {vide  Fig.  14
8, 

p.  435)  in  the  blood.  Faihng  this,  and  especially  if 
 there  are  any 

signs  of  myositis,  the  diagnosis  can  be  cleared  by  exc
ision  and 

examination  of  a  piece  of  diseased  muscle. 

Prognosis— This  is  good  after  the  parasites  have  beco
me  quies- 

cent, for  no  one  has  so  far  been  known  to  die  of  the  disease. 

Treatment.— The  treatment  is  entirely  symptomatic 

Prophylaxis— Meat  should  be  carefully  inspected,  and  a
ny  found 

heavily  infected  with  Sarcocysiis  should  be  condemne
d,  while  all 

meat  should  be  well  cooked. 

SERGENTELLIASIS. 

The  brothers  Sergent,  in  1903,  described  a  pecu
liar  parasite 

(the  description  of  which  is  found  on  p.  441)  ̂   person  suffering 

from  night  sweats  and  attacks  of  nausea.  There  wa
s  apparently 

no  fever,  and  the  general  condition  was  good.  This  p
arasite,  to  which 

Brumpt  has  given  the  name  oi  Sergentella  homims,  
might  be  the  tree 

spores  of  a  species  of  Sarcocysiis. 

ONYALAI. 

Synonyms.— Edyuo  (Bukoba)  ;  Kafindo  (Congo).
 

Deflnition.-An  acute  infectious  disease  o
f  unknown  causation, 

characterized  by  the  appearance  of  bullae  
containing  blood  on  the 

surface  of  the  body,  the  tongue,  soft  pa
late,  or  buccal  mucous 

msYorr-The  disease  was  discovered  by  Y
ale  Massey  in  Angola 

in  1904,  and  fully  described  by  Wellman
  later  in  the  same  year  in 

Portuguese  West  Africa,  and  by  Feldman  m  1905.  East  Afr^^^^^ 

where  it  is  called  '  edyuo '  by  the  natives  of  Bukoba.  Mense  (1906) 

Twnks  that  the  '  kafi^ido  '  d'isease  of  the  Unyam
wezi  people  of  th 

Congo  is  the  same  disease.  Hemorrhagi
c  bullae  m  the  mouth  bu 

without  general  symptoms,  have  
been  described  by  Maxwell  m 

Changpo,  South  China,  as  being  
due  to  the  accidental  mtroduction 

into  the  mouth  of  a  kind  of  spider's  w
eb. 

^tiology.-This  is  unknown,  but  We
llman  considers  that  it  is  not 

a  manifestation  of  malaria;  nor  is  it  a  vege      P"|' J^^^^^^^^ 

snake-poisoning  though  the  bite  of  Bit%
s  arietans,  the  V^^'^"^^^' 

"S^ir:Znl'c.sesllosely.    Neither  trypanosomes  no^^^^^^^^^ 
wprp  found      It  is  not  a  purpura  hem

orrhagica,  nor  Henocn^ 

p^pu  a'  nor  Sd.5nlein's  dLaL.    Mense  .thinks  i^tm^^  b^^ 
kind  of  poisoning,  perhaps  with  so

me  species  of  tbe  Euphorbiaces^ 

^  Symit^oms.-T'heWis  sudden,  and  is  accompan
ied  by  la  fude 

and  a  dazed  appearance.    Sometimes  the  par
otids  are  tenda-^^^^j 

the  eyes  may  be  somewhat  reddened
,  and  m  about  66  per  ceni^ 

case7there  is  a  slight  rise  of  temp
erature.    Numbness  and  pam 

various  parts  of  the  body  may  be  n
oted. 
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The  appetite  is  poor  ;  buUce  may  be  seen  on  the  tongue  and  in 
the  mouth  and  pharynx,  while  they  also  occur  in  the  oesophagus 
stomach,  and  bowels.    The  tongue  is  swollen  and  painful.  Vomit- 

ing of  blood  is  not  rare,  and  bloody  diarrhoea  may  take  place 
Hc-ematuria  has  been  noted,  and  cerebral  hccmorrhage  with  the usual  signs,  has  been  seen.    It  is  believed  that  hfemorrhage  into 
the  pancreas,  liver,  and  spleen,  may  take  place  in  some  cases. 
iJullai  may  also  appear  in  the  skin,  ranging  from  the  size  of  a  split pea  to  several  inches  in  diameter.    The  typical  bullce,  whether  on 
a  mucosa  or  m  the  skin,  extend  deeply,  involving  the  submucosa 
or  the  corium,  and  are  crossed  by  fibrous  trabeculce,  in  the  meshes 
of  which  lies  partially  coagulated  blood,  which  appears  dark 
through  the  skm  or  mucosa.    The  red  corpuscles  are  not  disin- 

tegrated, and  can  be  seen  by  the  microscope. 
The  disease  is  said  to  have  a  tendency  to  recur  two  or  three  times 
Diagnosis.— The  diagnosis  from  snake-bite  may  be  effected  only  by 

M^f"'^'  T  ̂ ^"^  ^'^'^^^  °"  the  skin  or  mucosa. Malaria  can  be  excluded  by  the  blood  examination.  Schonlein's 

fhefn^J'  P  rr^'  by  the  rash,  painful  swelling  of the  jomts,  and  the  purpuric  eruption.    Henoch's  purpura  is  met 

"  P^o?nosif  ̂   wf symptoms,  a?  we'll  as  a  rash 
savs  th^?  f  ^'       f"'^''  ̂ ^'^"^  ̂ ^^^^^     f^^^teen  cases,  and 

Treatlnf  "^^iT'^^Z^'l^'  V"  ̂ ^^""""^  districts. 

trel^mJ^t     M    ̂̂ ^""'t^!  ̂^'""^^  ̂ ^^^  ̂^^^^^^     ̂ ^^^  doses  is  the  best 

Hutch  and  ̂^5/^^'  the  natives  use  empiricaUy  wellmani rtutcti  and  Albizzta  anthelmmhca  A.  Broga.    Massev  recommends 
large  doses  of  bicarbonate  of  soda  and  cod  liver  oil.    ̂  recommends 
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SECTION  C 

SYSTEMIC  DISEASES 

CHAPTER  XLIX 

DISEASES  OF  THE  RESP
IRATORY 

ORGANS 

General- Rhinitis  spastica  vasomotoria  -  Gangosa -Hirudiniasis -  Rlm^^^^ 

Silopodiasis-Linguatuliasis-Rhinal  niyi
asis-Bronchial  spirochetosis 

 Tropical  bronchomycoses— References. 

General  Remarks. 

Diseases  of  the  respiratory  organs  are  of  common  0^
^^^^,^^^'^^" 

Uie  tropics  in  the  fom  of  acute  or  chr
onic  mfiammation  of  the  nose 

throat  larynx  bronchi,  or  lungs.    
Pneumonia  is  less  common  than 

n  W^^^^^^  must  be  careful^  diagnosed  from  P"—
 c  pla^e^ 

liver  abscess,  and  malaria,  by  carefu
l  physical  examination  as  wel 

as  by  microscopical  examination  of  the  ̂
Pl^t^^^^nd  bloody  Liver 

abscess  may  burst  into  the  lung  or  V^^^^'^^  ̂ ^^^^J'f^^^  '^^^ 

the  expectoration  of  a  pecuharly  
brown  and  viscid  sputum,  t.ra 

physema  and  asthma  are  fairly  
common. 

^  Phthisis  is  common,  and  appears  to  be  m
creasing  m  the  ba^t. 

hnt  it  must  be  remembered  that  t
he  pulmonary  lesions  ot  paia 

golimiaTi^    histoplasmosis,  and  certain  brojh^^^^^^^ fimulate  this  disease,  and  the  ̂ ^^^^^  l^in  th^  lunesTust  a  so 
perative.    The  occurrence  of  Poro^^Pl^^^;;^^;^^*tar  troke  There 

be  remembered,  and  the  intense
  congestion  m  l^eat-stroKe. 

are  sTeml  conditions  which  d
eserve  special  mention  with  r

egard 

to  tropical  disease. 

RHINITIS  SPASTICA  VASOMOT
ORIA. 

Synonyms.-Rhinitis  Nervosa,
    Coryza   Spasmodica,  Dis

pnee 
Tropicale,  Tropical  Hay  Fever.  cneezine  with  the 

Definition.-A  rhinitis  characterized  
    fits  of  sneez  ng^w 

production  of  much  nasal  mucus,  and  ̂ bstmcti^^^^^^^^  ̂ ^^^ 

swelling  of  the  mucous  membra
ne  over  the  turbinated  bone

 

affection  has  the  greatest  resemb
lance  to  hay  fevei. 
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History.— This  disease  appears  to  have  been  first  described  by 
Zegers  m  1901,  in  Batavia,  while  Brero  gives  a  full  description  in 
Menses  '  Tropenkrankheiten, '  and  we  have  seen  several  cases  in 
Ceylon.  O'Zoux  has  recorded  numerous  cases  in  the  island  of Reunion. 

Symptomatology.— The  affection  is  characterized  by  attacking 
adults,  in  whom  it  causes  violent  fits  Of  sneezing,  lasting  from  a  few minutes  to  two  hours,  during  which  time  the  victim  sneezes  ten  to 
seventy  times,  while  fluid  pours  from  the  nose,  tears  roll  down 
trom  the  eyes,  the  conjunctivce  are  injected,  the  eyeHds  swollen the  head  aches,  and  the  patient  is  unable  to  do  his  work.  The 
attacks  are  repeated  constantly,  and  may  take  place  several 
times  during  the  day,  or  may  not  recur  for  weeks.     They  may be  associated  with  or  followed  by  dyspnoeic  conditions  resembfin? 
to  some  extent  asthma.    At  the  beginning  the  mucosa  of  the 
ntenor  turbinated  bone  may  appear  hyper^mic,  but  later  it 
therZtT  f"'  """"^  u^,^'  f  macerated  appearance.    The  disease 
hv  duT      '  ̂  resembles  hay  fever,  but  is  supposed  to  be  caused 
by  dust  acting  upon  the  nasal  mucosa  of  persons,  the  resistance  of 

h-on  r."'\I?''l'^'*T  ^^^^^"^^  by         residence  in  the 

exposed  i^,^   n  ̂^^^^^tjy  "^et  with  the  disease  in  people exposed  to  the  dust  of  tea  and  copra. 

chai^f  of"  ̂r^.^'^  ""^^  successful  treatment  in  many  cases  is  a 

parient  InnT^"'  ̂ ^'l  symptoms  stop  at  once."^  
When  the 

ml  s  or  l^Tl      '  f  ^^^"«P"^e  strychnine 
™v  of  I  <fnl  r f  "1^'"'"";  "'^y  b^  recommended,  and  locally  a 
^'pray  of  a  solution  of  cocaine  (i  per  cent.)  and  adrenalin. 

GANGOSA. 

G^^n^^ixS^f^^  -^^^^^"^  (^^^^)
^  ̂ --^-^ 

pharvn?lnVrSr^°'V'  ̂ 1^,1^^*!^^  condition  of  the  palate,  nose, 

Sowl^Jpreads    o  thT  '^^^y-  °^  ^^^^e-  ̂ hich 

^^on^Xs,:,^^  ^-^-y-^  -^-tilage  and 

i8?8t7a7mnkh'Rf'l^PP'^''  ^^^^  ̂ ''^  described  in 
Isknds^nnrW  f.  ̂^^^}  Commission  to  the  Marianne  or  Ladrone 

IS  dert^  ?  ̂^""^   gangosa,'  which  means  'nasal  voice  '  and IS  derived  from  gangoser,  '  to  snuffle.'    It  was  carefuUv  stndiprl 
the  V  ""'''^'1         ̂ ^^-^^  -  ̂898  Ind  1904  X  S 

actThSit  '^^f  drawstttention  ti  the 

I  ̂l^tlJr^SS^^^ HI  the  endemic  area  was  studied  by  Fordyce  and  AVnnlrl  k?t 

I 
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in  a  European  in  Guam.  It  has  been  recently  studied  by  Angeny 

and  Kerr.  Brcinl  has  found  it  on  Murray  Island,  and  thi
nks  that 

it  closely  resembles  the  condition  known  in  Fiji  as  Kani
nloma. 

Climatology— There  appears  to  be  an  endemic  a
rea  lor  the 

disease  it  being  common  in  the  Batanes  Islands  (whe
re  the  cases 

are  mistaken  for  leprosy),  in  the  Ladrone  Islands,  Gua
m,  and  the 

Caroline  Islands.  It  is  also  said  to  exist  in  Fiji,  Murra
y  Island, 

Panama,  British  Guiana,  Ceylon,  Nevis,  Dominica,  and
  Italy. 

JEtiology.— Daniels  and  several  other  authors  behev
e  it  to  be  a 

sequel  to  yaws,  but  Rat  is  opposed  to  this,  as
  are  Mmk  McLean, 

Musgrave,  and  Marshall  and  Angeny,  who  point
  out  that  the  disease 

is  absent  or  very  rare  in  many  countries  wher
e  yaws  is  common. 

Kerr  however,  has  noted  that  yaws  is  an 
 almost  constant  antece- 

dent of  gangosa.    Alverez  suggested  that  it  was
  syphilis,  but 

Musgrave!  MarshaU,  and  Leys  are  opposed
  to  this,  because  no 

syphiUs  exists  in  Guam,  where  gangosa  is  c
ommon.    There  are  no 

signs  or  symptoms  of  syphiHs  in  this  dis
ease  ;  Treponemata  cannot 

be  found,  and  mercury  and  iodide  of  potass
ium  a;e  without  effect. 

It  is  not  leprosy,  because  of  the  absence  
of  nodules,  infiltiation^ 

anaesthesia,   and   Hansen's  bacillus.    It 
 is        mguished  frorn 

epithelioma  by  the  absence  of  the 
 histologica    characters  and 

etastases,  as  well  as  by  the  protracted  cour
se.    It    excluded  rom 

tuberculosis  by  the  absence  of  Koch's  bacillus  and  f  jj^r  symp^^^^^^ 

of  the  disease  and  the  faUure  to  inoculat
e  gumea-pigs  successfuUy. 

ll  S  there?or;  probably  a  separate  
disease  of  unknown  causation. 

It  appears  to  be  equally  common  in 
 males  and  females. 

Pathology.-It  appears  to  begin  s
ometimes  as  a  sore  throat  or 

coi  vza  o°  as  a  tubercle  on  the  palate. 
   In  any  case  an  ulcer  soon 

Ss  w'ich,  though  superficial'at  fii-st  eats  «  car^k^^^^^^^^ 
bone,  with  periods  of  quiescence  and  of  ̂ ^tivity-  Jhis  ulce^^^^^^^^^ 

is  due  to  a  Necrosis  of  the  tissue  ele
ments,  with  ̂ eiy  Mt  e  reaction 

on  the  part  of  the  body.    This  reaction  1^/??,^^^"^^^^ 

to  a  small-celled  infiltration,  so
me  giant-celled  fo^^^ion  ana 

p-oUferSion  of  bloodvessels  wit
h  the  formation  of  granulation 

'^Morbid  Anatomy.-The  post-mortem  Y^^y  .l^^^/^^^^''^^^ 
concomitant   affection-for   example    

tubeiculosis    pleui^sy    o  . 

cardiac  hvDertrophy— which  have  
nothing  to  do  with  the  mseabe, 

^iTe  mpSt  ̂^^^^^^^     of  which  are  ulceration  
and  destmction 

togete  wkh  scar  formation  in  
the  larynx,  pharynx,  palate,  nose, 

and  perhaps  the  antrum  of  Highmore  ,  ob- 

Histopathology.-Microscopically,  the  f  ̂^^^^^^^ 
served  as  the  diseased  area  is  approached  

from 

there  is  an  cedematous  infiltration,  then  an  ̂ ^fil^^f  ion  wiih  
r^^^^^^ 

cells,  which  are  principally  Y'^'^'^^'^aT^:^^^^ 
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seen,  sending  processes  into  the  subcutaneous  tissue,  which  consist 

of  large  vacuolated  cells  with  pale  vesicular  nuclei.  Some  diplo- 
cocci,  micrococci,  and  bacilli  have  been  noted,  but  no  acid-fast 
bacilli  or  Treponemata  have  been  seen. 

Symptomatology. — The  disease  begins  sometimes  as  a  sore  throat, 
and  on  examination  a  nodule  may  be  seen  on  the  back  of  the  pharynx, 
the  posterior  pillars  of  the  fauces,  or  the  edge  of  the  soft  palate.  This 
becomes  a  superficial  ulcer  covered  with  a  brownish-grey  slough. 

Fig.  si 2. — Gangosa. 

(From  a  photograph  by  Arnold.) 

This  ulcer  spreads  rapidly  at  first,  but  more  slowly  later  and  eats 
away  first  the  soft  parts,  and  then  the  bone  of  the  palate  the  nasal 
septum,  and  the  cartilages  of  the  nose,  so  that  the  skin  falls  in  and 
tne  nose  and  mouth  are  converted  into  one  cavity.  It  mav'then extend  on  to  the  face  or  hp,  or  affect  the  larynx.  When  it  spreads 
over  the  face  it  may  involve  the  eyelids,  erode  the  cornea,  and  even destroy  the  vision  In  some  advanced  cases  the  entire  front  of  the lace  is  replaced  by  a  large  opening  ringed  about  by  foul  ulcers Sensation  is  diminished  over  the  ulcer,  and  a  most  obiectionabi; 
odour  is  exhaled,  while  a  slight  discharge  of  granulL  ail d  necrotic 
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debris  is  generally  present.    The  ulcers  may  also  appear
  on  the 

skin  of  the  extremities  or  on  parts  of  the  body  not  usual
ly  covered 

with  the  clothing.    At  times  the  ulcers  may  remam  
quite  super- 

ficial, spreading  at  one  edge  while  healing  at  another. 
 Scarring, 

similar  to  that  seen  after  burns,  may  result,  which  
by  contraction 

mav  lead  to  obhteration  of  the  palpebral  fissures,  t
he  nasal  onhces, 

and  to  reduce  the  size  of  the  mouth,  as  well  as  to  p
roduce  great 

deformities  in  the  hands  and  feet.    It  may  cause  
a  chrome  osteitis 

resembling  that  seen  in  syphilis.    It  appears  to  
be  in  some  way 

self-hmited,  as  it  does  not  attack  the  trachea  o
r  genital  organs. 

The  ulceration  may  progress  continuously  for
  a  period  of  ten  to 

thirtv-five  years,  or  it  may  advance  at  certain  
times  and  be  qmescent 

at  others,  or  it  may  cease  at  any  time,  leaving
  a  chrome  ulcer.  Its 

duration  varies,  therefore,  from  a  few  months  
to  many  years. 

With  regard  to  the  blood,  Musgrave  and 
 Marshall  report  tha 

their  case  showed  no  marked  leucocytosis  a
nd  no  abnormal  elements. 

The  haemoglobin  was  80  per  cent.,  the  leu
coyctes  11,600  per  cubic 

millimetrc^he  small  lymphocytes  10  per  c
ent.,  large  lymphocytes 

?6  p^r  cent.,  polymorphonuclears  82  
per  cent.,  eosmophiles  2-6  per 

cent  basophiles  0-4  per  cent.  Wasserma
nn's  reaction  is  generally 

Dositive  Kerr  believes  this  to  be  due  to  
progressive  yaws. 

^  The  disease  is  not  hmited  to  the  throat  and  nose  b
ut  f  s  already 

stated,  may  spread  to  the  face  or  appe
ar  on  the  extremities,  but  a. 

a  rnlp  the  eeneral  health  is  but  httle  affected
. 

Varietv  -A  f uhninating  variety  has  bee
n  described  by  Mmk  and 

McLeTn  ii.  children,  whidi  is  fata'l  in  fo
rty-eight  hours  -nd  dosety 

resembles  diphtheria,  without,  howev
er,  the  presence  of  the  specific 

^""Diagnosis -The  diagnosis  has  been  practically  discu
ssed  in  the 

^Sgy  and  need  not  be  repeated,  
except  to  say  that  it  must  be 

-ffiS  "rarely  fatal,  and  all  ̂ ^t^^ 

Say  take  place  from  intercur
rent  disorders,  such  as  tubercu

losis, 

'^St-5o"^
  known  which  is  capable  of 

asWSgy  is  q^^ite^nknT^^^^^^^^ 

American  occupation. 
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EIRUDINIASIS. 

Definition. — Hirudianisis  is  tlic  invasion  of  the  nose,  mouth, 
pliarynx,  or  larynx  by  leeches. 

Remarks. — Leeches  have  already  been  described  in  Chapter 
XXII.  (p.  570),  when  it  was  mentioned  that  they  were  apt  to  invade 
the  nose,  mouth,  pharynx,  or  larynx.  Masterman  has  given  a  very 
excellent  account  of  hirudiniasis  as  seen  in  Palestine. 

Climatology. — Leeches  are  most  troublesome  in  Algeria,  Palestine, 

and  Ceylon,  less  so  in  the  Philippine  Islands,  Java,  Sumatra,' Australia,  and  Japan. 

etiology. — It  is  the  water-leech  which  hves  in  springs,  which  is 
the  cause  of  the  trouble  to  man,  as  it  is  apt  to  be  swallowed  with 
drinking-water.  This  is  particularly  liable  to  take  place  when  the traveller  drinks  the  water  hastily  at  dusk. 

Pathology.— The  leech,  when  in  the  mouth,  nose,  pharynx,  or larynx,  does  not  suck  blood  until  gorged,  and  then  detach  itself 
from  the  affected  part,  as  is  the  rule  when  it  attacks  the  skin  but 
apparently  bites  and  sucks  a  httle  in  one  place,  and  then  passes  to 
another,  and  bites,  and  sucks  again,  and  so  on.  Of  course  the  sites 
of  the  bites  bleed,  and  hence  the  patient  may  in  course  of  time 
become  very  anemic,  and  even  die.  It  is  hardly  likely  that  a  leech 
could  hve  m  the  stomach  if  swallowed,  though  such  an  occurrence has  been  described. 

Symptomatology.— The  patient  usually  knows  that  he  h&s 
swallowed  a  leech,  and  has  felt  the  animal  catch  hold  of  the  mucosa 
of  the  pharynx  durmg  the  swallowing  of  the  water.  But  children 
and  even  adults,  may  be  quite  unaware  of  the  accident  having 
happened.  The  most  important  sign  is  the  bleeding  from  the  nose 
or  mouth,  or  the  hawking  up  of  blood  from  the  pharynx  or 
haemoptysis  from  the  larynx,  accompanied  by  a  short  in-itatin^ 
cough,  dyspnoea,  and  sometimes  cyanosis  from  the  impediment  to 
the  respn-ation.  Rhmoscopic  or  laryngoscopic  examination  may ^e  necessary  m  order  to  see  the  parasite,  and  will  require  to  be  done with  cocame.  In  the  larynx  the  head  of  the  leech  is  usually  fixed 
Cw^'t  °^,r^ide  of  the  vocal  cords,  and  the  body  may  flop backwards  and  forwards  with  respiration  ^  ̂  

Diagnosis.— The  bleeding  and  the  examination  with  a  nasal speculum  or  a  laryngoscope  make  the  diagnosis  easy 

time's  wTf  f  '''^"^y  ^-^^^ved  in 

s™cumb  "         '"'^^'^^^  "^^^^^  the  patient 

r  !"*-~i^PP^^  ̂   P^^^g*^*      cotton-wool  soaked  in  ver 

Sect  ottran1m°r"V> Prl'"  ™^  P^'^^^^^  ̂   P-'ly-'? enect  on  the  animal,  and  it  can  then  be  removed.    As,  however  the drug  requires  some  time  to  act,  and  the  leech  mi^ht  fall  from'  Iht 

PaSf "  ^d^^^^ble  in  these  cases  to^m^^^^^  e 
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Prophylaxis.— Filtration  of  tlie  water  will  prevent  the  parasite 

entering  the  body.  Masterman  says  that  a  kind  of  carp,  Capoela 

fratercula,  will  keep  the  water  free  from  leeches. 

RHINAL  CHILOPODIASIS. 

Definition.— Rhinal  chilopodiasis  is  the  invasion  of  the  nose  by  a  species  
of 

^^'^^E^tioloSlnd  Symptomatology  .-The  Chilopoda  have  already  been  described 
in  Chapter  XXII.,  and  it  has  been  pointed  out  that  Geophilus  

carpophagus 

Leach  G  similis  Leach,  G.  electricus  Leach,  G.  cephahcus  
Wood  Lithobim 

fofficatus  Leach,  and  L.  melanops  have  been  found  in  
the  nasal  cavities, 

Rai  sing  inflammation,  with  at  times  a  great  flow  of  mucus, 
 while  at  others 

Sere  if  a  stoppage  of  the  discharge.  Associated  with  
this  flow  there  is  head- 

ache with  more  or  less  marked  remissions  at  times  and  also  general  
symptoms 

such  aTconvulsions,  angina,  dyspncea.  etc.,  which  are  
thought  to  be  produced 

reflexW  by  stimulation  of  the  fifth  nerve.  The  symptoms  
are  thought  to  be 

prSed  mechanically ,  and  not  to  be  due  to  any  action  
of  venom  secreted  by 

DiaSoSs  is  to  be  made  by  examination  of  the  nose  by
  a  speculum. 

¥  Sent  -?he  affection  is  not  serious,  and  often  the
  parasite  is  expelled 

bv  mereW  sneezing.  More  rarely  chloroform-wat
er  mjections  snuff  eau-de- 

Cologne  or  turpentine  injections  are  needed.  Stil
l  more  rarely  will  a  sinus, 

such  as  the  frontal  sinus,  require  to  be  opened. 

LINGUATULIASIS. 

Lingmluta  serraia  Frolich  1789  has  been  found 
 occasionally  in  the  nose  of 

man  in  Europe  and  in  the  tropics  {vtde  p.  618). 

RHINAL  MYIASIS. 

Denmtion.-Rhinal  myiasis  is  the  hivasion  ̂ f.^he  n^f  ̂J^^^^^^^ 

frontal  sinuses  etc.,  by  the  larvae  of  certam  
species  of  the  Musadx, 

but  espedX  of  Chrysomyia  ntacdlariaj^hncms  1794. 

K^m^rL^ll  term  '  myiasis  '  is  used  for  the  -v--^^^^^^^^ 
Tiart  of  the  bodies  of  animals  or  man  

by  flies.     It  is  mportanr 

to  remember  that  this  form  of  parasitism  
is  often  essential  for  the 

Se-Sy  oVthe  fly,  and  also  fhat  f  e  --1  host  is  so^^^^^^^^^^ 
and  that  man  is  only  an  accidental  

host.    It  is  prooaDiy  suiu 

p"odrur'whii  has  attracted  the  fly  to  he 

Odours  which  are  offensive  to  man  
appear  to  be  attracme  i 

°  r"S  flTes'which  have  been  led  astray  by  these  smelh,  
and  hav 

'Teafrani'^^alr  Vts 
 h^rLn  ̂no,™ 

r;l?attfactTh"orpse  l
ike^dour  of  ̂ ™ 

to  deposit  its  eggs  upon  this  P'^f  ™XXcomU^^^ 

'"^r^piru'li?  rmT'myiasis  which  we  propo
se  t„  treat  ̂  

the  present  section  is  '  nasal  my
iasis,  leaving  to  later  f 

the  clescriptions  of  the  intestinal  and  de™al  m^^^^^ 

Climatology.-Nasal  myiasis  
is  common  m  tropical  ana  su 
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America,  especially  from  the  Argentine  to  Texas  and  into  the 

West  Indies,  which  is  the  common  range  of  Chrysomyia  niacellaria 

Fabricius  1794.  As  a  fact  this  fly  extends  from  Patagonia  to 
Canada,  but  is  killed  by  cold  winters,  and  is  therefore  not  very 
abundant  outside  the  more  restricted  zone.  In  the  Southern 

United  States  it  occurs  most  commonly  from  July  to  October. 
Nasal  myiasis  has  also  been  reported  in  India,  and  we  have  seen 
cases  in  Ceylon.  Ed.  and  Et.  Sergent  report  cases  from  Algeria, 
but  so  far  none  have  been  reported  from  tropical  Australia. 

etiology. — In  tropical  America  the  common  cause  of  nasal 
myiasis  is  Chrysomyia  macellaria  Fabricius  1794,  but  it  would  appear 
that  any  case  of  rhinal  myiasis  is  labelled  as  being  caused  by  this 
fly,  while  this  is  really  by  no  means  correct,  for  Mr.  Austen  has 
already  shown  that  one  such  case  was  due  to  a  species  of  Sarcophaga. 
In  India  species  of  Pycnosoma  and  Sarcophaga  have  been  recorded 
as  causing  myiasis,  and  in  Algeria  Qsstris  ovis  Linnaeus  may  be 

found  {vide  pp.  728,  730,  707,  and  703). 

Determination  of  the  Species. — It  is  obviously  incorrect  to  assume  that  the 
larvas  from  a  case  of  nasal  myiasis  are  those  of  any  given  fly,  and  Mr.  Austen 
has  asked  that  in  future  some  of  the  larvas  should  be  placed  at  once  on  the 
top  of  a  pot  of  fairly  dry  earth,  which  is  then  covered  with  muslin.  After 
the  flies  have  appeared  they  should  be  allowed  to  remain  undisturbed  for 
about  twenty-four  hours  in  order  that  they  may  dry  themselves,  and  in  order 
that  they  may  develop  their  specific  colours,  after  which  they  may  be  lulled 
with  chloroform,  screwed  up  in  cigarette-paper,  packed  in  small  metal  boxes, 
and  forwarded  to  England  for  identification. 

Habits  of  the  Fly. — Chrysomyia  macellaria  usually  deposits  its  eggs 
in  some  wound  in  cattle — e.g.,  in  the  wounds  after  castration,  spay- 

ing, branding,  dehorning,  in  barbed-wire  wounds,  and  where  ticks 
have  been  burst,  or  in  the  vulva,  especially  if  there  is  a  retained 
placenta,  or  in  the  navel  or  mouth  of  young  calves.  More  rarely 
they  lay  the  eggs  in  the  wounds  of  horses  and  mules  produced  by 
barbed  wire,  in  the  sheaths  of  horses,  the  vaginae  of  mares,  and  the 
navels  of  colts.  Hogs  are  also  liable  to  be  attacked,  but  sheep  are 
rarely  attacked  unless  they  have  been  worried  by  dogs. 

In  place  of  these  more  natural  hosts  the  fly  may  at  times  attack 
man,  probably  being  attracted  by  the  odour  of  what  to  the  human 
bemg  IS  an  offensive  breath,  or  by  an  ozaena,  or  even  a  chronic 
catarrh.  The  fly  then  passes  into  one  nostril,  and  if  it  is  expelled 
dashes  mto  the  other  nostril  and  quickly  deposits  its  eggs,  some- times in  large  numbers. 

Pathology. — The  eggs  deposited  in  the  manner  just  described 
become  larvae  in  the  course  of  a  couple  of  days.  The  larvae  proceed 
to  feed  upon  the  tissues  of  the  nose  and  to  burrow  deeply  into 
the  mucous  membrane,  down  to  and  even  through  the  bone.  This 
feedmg  excites  a  violent  reaction  on  the  part  of  the  body,  which 
can  be  exemplified  by  the  fever,  the  discharge,  the  pains,  etc. 

Morbid  Anatomy.— The  morbid  anatomy  includes  the  destruction 
Of  the  nose,  pharynx,  hard  and  soft  palates,  larynx,  etc.  Fistulous 
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channels  may  be  seen  packed  with  larvee  
and  extending  in  all 

Sy mpt'omatology .-Some  couple  of  days  after
  a  person  suffering  ■ 

froraclTonic  catarrh,  foul  breath,  or  oz^na 
 has  slept  m  the  open 

or  has  been  attacked  by  a  fly  when  ridmg  
or  drivmg-t.e.,  when  tlie 

hinds  are  engaged-signs  of  a  severe  catarrh  appear  acconjpam^^^ 

with  inordinate^neezing  and  severe  pam  ov
er  the joot  of  the  nose 

or  the  frontal  bone.    Quickly  the  nose  
becomes  swollen,  and  later 

L  face  also  may  swell  while  examination
  of  the  nose  may  show  the 

p  esence  of  the  iLv..    Left  untreated  the  pa
t.ent  -pdly  become^ 

worse   and  pus  and  blood  are  discha
rged  from  the  nose,  from 

wh  ch  an  offensive  odour  issues.    Coug
h  appears  as  well  as  fever, 

Tnr  often  some  dehrium.    If  the  patien
t  Uves  long  enough,  the 

s  pturl  of  the  nose  mTy  faU  in,  the  s
oft  and  hard  palates  may  be 

pS,  t^J  wdl  of  theVarynx  may  be  eaten  away  ex^^^^^^^ 
.rprtphr^  and  even  the  hyoid  bone  may  be 

 destroyed.    J^y  tnis 

W  however,  the  co"^^^^         the  disease  
will  have  become  quite 

e  "d;nrby  the  larv^  dropping  out  of
  the  nose,  and  i  the  patient 

continues  to  live  aU  the  larvae  may  corne  ̂ ^^^^^
^^uraUy 

Diagnosis.-Any  case  with  the  history^of^        ̂ tl  lonll  ll 

 H^-^^—^rX'Vti     assumed  to  be  a  case  of 

nasal  myiasis  until  proved 

by  careful  nasal  exa
mi- 

nation not  to  be  so.  The 

onset  of  peculiar  sensa
- 

tions at  the  root  of  the 

nose  and  along  the  orbital
 

processes,  together  w
ith 

the  signs  of   an  aggra
- 

  ,  vated  nasal  catarrh  occur- 

ring in  the  endemic  region  especially  in  the  mon
ths  of  J uly^^^^^ 

October  when  the  fly  abo
unds  in  the  Southern  Unite

d  btates 

m&rdiagnosis  p'robable,  and  this  ~s  a^^^^^^^^ 

finding  a  larva  by  examination
  or  douching.   The  onset  oi^^e  se 

sympt^oms  will  clear  the  diagn
osis  if  not  evident  at  an  earher

  s  age 

^Prognosis.-The  prognosis
  is  always  serious,  as  it  is  difh

cuit 

Prophylaxis.-The  prophylaxis   cons
ists  m  the jvo^ 

sleeping  in  the  open  air  except  under  a  f  °X  °beS 

prompt  treatment  of  any  case
  in  which  a  fly  has  been  Know

 
the  nose. 

Pjq  5 1 3  — Chrysomvia  macellaria  :  La
rva 

(x  4-) 

(After  BlanctLard.) 
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BRONCHIAL  SPIROCHiETOSIS. 

Definition. — Bronchial  spirochaitosis  is  a  peculiar  form  of  bron- 
chitis characterized  by  the  presence  of  enormous  numbers  ofspiro- 

chjetes  in  the  expectoration. 

History. — ^Bronchial  spirochtetosis  was  first  described  by  Castel- 
lani  in  igo6.  In  1909,  Waters  described  numerous  cases  of  the 
disease  occurring  in  India,  while  Branch  in  the  West  Indies,  and 
Jackson  in  the  Philippine  Islands  have  also  observed  cases. 

Climatology. — The  geography  of  the  disease  is  not  fully  known, 
but  its  distribution  appears  to  be  extensive,  as  it  is  known  in  India, 
Ceylon,  the  Phihppine  Islands,  and  the  West  Indies. 

etiology. — Enormous  numbers  of  spirochsetes  are  found  in  the 
expectoration,  and  these  may  be  classified  into  various  groups 

when  coloured  by  Leishman's  or  Giemsa's  stain.  These  groups are  : — 

1.  Very  thick  individuals,  from  15  to  39  ̂   in  length,  with 
irregular  coils,  which  vary  in  number,  but  are  never  numerous. 
These  forms  generally  take  a  bluish  tint  with  the  stain. 

2.  Individuals  resembling  S.  refrmgens  Schaudinn,  and  possessing 
a  few  graceful  waves  and  pointed  extremities. 

3.  Thin,  delicate  spirochaetes,  with  numerous  small  uniform  coils 
and  tapering  ends.  Sometimes  one  of  the  extremities  is  blunt, 
while  the  other  is  pointed.    This  is  perhaps  the  commonest  type. 

4.  Extremely  thin  delicate  organisms,  with  very  few  irregularly shaped  coils. 

There  is  little  doubt,  therefore,  that  the  term  Sfiroschaudinnia 
bronchiahs  Castellani  1907  covers  several  varieties  of  spirochetes 
and  possibly  different  species. 

Symptomatology.— The  disease  presents  two  types— viz.,  acute 
broncho-spirochtetosis  and  chronic  broncho-spirochaetosis. 

Acute  Broncho-SpirochcBiosis.— In  the  acute  type  the  patient  has 
lever,  feels  weak,  and  suffers  considerably  from  a  cough,  the  ex- 

pectoration being  scanty  and  of  a  mucous  character,  but  very  often 
the  general  condition,  according  to  our  experience,  is  not  bad. 
Chrome  Broncho-SpirochcBtosis.— Chronic  bronchial  spirochetosis 

may  foUow  on  an  acute  attack,  but  very  frequently,  at  least  in 
teylon,  the  onset  is  quite  insidious  and  slow.    The  patient  has  a 
chronic  cough,  which  is  frequently  more  severe  in  the  mornings 

J^^^^^P^ctoration  is  not  very  abundant,  and  is  muco-purulent  in 

In  sonie  cases  for  periods  of  two  or  three  days,  and  even  much 
!SP.u^  expectoration  contains  blood,  which  is  intimately  mixed 
with  the  muco-pus,  and  varies  in  amount.  Sometimes  attacks  of 
genuine  haemoptysis  occur,  one  or  two  teaspoonfuls  or  more  of  blood 
fZV^^^'r?'^}^^-  ^^^^^  is  no  fever  ;  in  others  a 

rS  nf  .         I  P^^'^^*-        s°"^e  cases,  however,  the 

noon  in^'P.t"  "Tk  P^^^^  i"  morning,  and  not  in  the  after- 
noon ,  in  others  the  fever  is  present  only  occasionally,  and  is  very 



1284  DISEASES  OF  THE  RESPIRATORY  OR
GANS 

irregular  The  physical  examination  of  the  chest 
 reveals  very  little 

except  a  few  dry  or  coarse  moist  rales.  The  gener
al  condition  may 

remain  fairly  good  for  a  long  time,  though  
a  certain  degree  of 

anaemia  is  often  present.    A  few  cases  waste  rapi
dly 

The  course  of  the  disease  is  very  prolonged,  the  
hrst  case  observed 

by  one  of  us  in  1904  being  not  merely  still  aliv
e  in  1913,  but  prac- tic  3,11  V  ci-irGcl 

Diagnosis.— The  acute  type  is  generally 
 mistaken  for  influenza 

or  malaria.  The  examination  of  the  sputum 
 m  which  no  1  feilier  s 

bacilh  are  found  will  distinguish  the  affec
tion  from  influenza,  and 

the  examination  of  the  blood  will  exclude
  malaria. 

Cases  of  the  chronic  type  presenting  
blood  in  the  expectoration 

are  generally  diagnosed  a^ ̂thisis.  T
he  exammation  of  the  sputum 

for  tubercular  baciUi  wiU  be  always 
 negative  and  the  ammai 

InocSons  will  remain  without  effe
ct.  The  ophthalmo-  and  cuti- 

reactions  are  negative  in  the  great  majori
ty  ot  cases. 

0  casionally,\owever,  caL  of  -i^e^  infections  of  tub^^^^^^^^^^ 

and  snirochffitosis  occur,  one  such  case  
being  described  by  Brancli. 

'1pS~s  easily  distinguished  from  endem^^^^^^^^ 
bv  the  examination  of  the  sputum,  which  

wih  show  absence  ot  tne 

ova  of  Paragonimus  westermani,  and  
from  bronchomycosis  by  the 

^""V^^inol^-Tl..  prognosis  is  favourable  quo  ad  vita^^^
^ni  the 

rikpase  mav  take  a  chronic  course  with
  anemia  and  wastmg. 

TreatS  -^Treat^  with  the
  ordinary  expectorant  mixtures 

is  m'satTsfactory,  but  in  chronic  ca
ses  the  glycerophosphates  and 

arsenic  give  somewhat  better  results.  r^aarfl  to 

Prophylaxis. -Nothing  can  a
t  present  be  said  with  regard

  to 
this. 

TROPICAL  BRONCHOMYCOSES.  J|| 

General  Remarks.-Affections  of  t"^^^^^^ 

due  to  a  va^riety  of  fungi,  belongi
ng  to  the  foUowmg  genera  . 

I.  Moniha  Gmehn  1791.  _ 

2  NocardiaToni  andTrevisan  1S98.  „.or  rSfin  Peni- 

3"  Aspergillus  Micheli  1729, 
 Sterigmatocystis  Cramer  1869

,  Peni 

^^^Mu'^t'Xheh  X729  and  Rhizom
ucor  Lucet  and  Costantin 

igoo,  Lichtheimia  VuiUemm  
1904- 

5.  Sporotrichum  Link 
 1889. 

6.  Undetermined  fungi. 

The  symptoms  are  somewhat  ̂ t°;i!'I;,':i'it:7sli^^ 
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In  severe  cases  the  patient  presents  all  the  symptoms  of  phthisis 

with  hectic  fever  and  ha;morrhagic  expectoration. 

Mild  cases  may  get  cured  spontaneously  ;  but  they  are  often 

benefited  by  potassium  iochde.  We  will  describe  in  detail  the 

form  of  bronchomycosis  due  to  fungi  of  the  genus  Monilia,  as  this 

type  is  extremely  common  in  Ceylon,  and  it  has  been  possible  to 
investigate  it  more  completely. 

Fig.  514. — Fungus  from  a  Case  of  Bronchomycosis  (Undetermined). 

Bronchomoniliasis. 

Synonyms. — Broncho-oidiosis  (Castellani)  ;  Broncho-endomycosis 
(Castellani) ;  Bronchoblastomycosis. 
Definition. — ^An  infection  of  the  bronchial  mucosa  due  to  fungi 

of  the  genus  Monilia  Gmehn  1791. 

Historical. — In  the  tropics,  the  condition  has  been  studied  by  one 
of  us,  who  since  1905  has  published  many  cases,  divisible  into  a 
mild  type  and  a  severe  type  of  the  disease,  and  has  described  several 
new  species  of  Monilia. 

etiology. — In  Ceylon  the  malady  is  generally  due  to  Monilia 
tropicalis  Castellani  1910.  The  same  fungus  may  be  found  in 
cases  coming  from  South  India  and  the  Malay  States.  It  would 
appear  that  the  fungus  is  the  real  cause  of  the  disease,  as  no 
other  setiological  agents,  such  as  the  tubercle  bacillus,  etc.,  are 
found.  Moreover,  when  the  patient  gets  better,  the  fungus 
becomes  very  scanty  or  disappears  completely.  In  some  cases 
other  species  of  the  fungus  may  be  observed,  but  it  is  doubtful 
whether  all  of  these  are  really  pathogenic.  These  species  are 
Monilia  paralropicalis  Cast.,  M.  pinoyi  Cast.,  M.  guillermondi  Cast., 
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M.  negrii  Cast.,  M.  nivea  Cast.,  M.  Candida  Cast.,  M.  imolita 
Cast.,  M.  pseudoiropicalis  Cast.,  M.  laciicolor  Cast.,  M.  nilida 
Cast.,  M.  ladea  Cast.,  M.  krusei  Cast.,  M-  rugosa  Cast.  For  the 
cultural  characters  of  these  species  see  pp.  822  and  823. 

The  infection  may  take  place  from  man  to  man,  and  also  probably 

by  the  fungi  living  saprophytically  in  nature.  Monilia-like  fungi 
are  extremely  common  in  Ceylon  in  tea-dust,  and  it  is  very  probable 

that  the  so-called  '  tea-factory  cough  '  is  a  type  of  moniliasis. 
Symptomatology. — A  mild  and  a  severe  type  of  the  malady  may 

be  distinguished.  In  the  mild  type  the  general  condition  of  the 

patient  is  fairly  good,  there  is  no  fever,  and  he  simply  complains  of 

cough.  The  expectoration  is  muco-purulent  and  very  often  scanty  ; 
and  no  blood  can  be  seen.  The  physical  examination  of  the  chest 

will  reveal  only  a  few  coarse  rales  or  absolutely  nothing.  The 

Fig.  515. — Sputum  in  Bronchomoniliasis  (Severe  Case). 

(From  a  preparation  stained  by  methylene  blue.) 

condition  may  last  several  weeks  or  months,  and  may  get  cured 

spontaneously,  or,  continuing,  may  turn  into  the  severe  type.  The 

severe  type  closely  resembles  phthisis  :  the  patient  becomes  ema- 

ciated, there  is  hectic  fever,  muco-purulent  and  bloody  expectora- 

tion. Occasionally  true  haemoptysis  occurs,  a  teaspoonful  or  more 

of  bright  blood  being  spat  up  at  a  time.  The  physical  examination 

of  the  chest  may  show  patches  of  dulness,  fine  crepitations,  and 

pleural  rubbing.  This,  type  is  often  fatal.  Between  these  two 

extreme  types  there  are  of  course  cases  of  intermediate  severit}^ 

apyretic  or  with  subcontinuous  and  continuous  fever  and  more  or 

less  marked  bronchial  and  broncho-alveolar  symptoms. 

Diagnosis— The  diagnosis  of  moniliasis  is  based  on  finding  the 

fungus  in  the  sputum.  It  is  absolutely  necessary  that  this  should 

be  collected  in  sterile  petri  dishes  and  examined  as  soon  as  possible, 

as  sputum  exposed  to  the  air  becomes  contaminated  with 
 all  sorts 
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of  fungi  in  the  tropics.  In  fresli  preparations  of  tlie 
 expectoration 

spore-like,  roundisli,  or  oval  cells  4  to  6  fj,  are  seen,  ofte
n  present- 

ing a  double  contour,  alone  or  more  rarely  with  some  myc
elial 

articles.   The  fungus  is  Gram-positive. 

To  identify  the  fungus  cultural  researches  are  necessary.  A  particle  of  the 

sputum  is  smeared  on  maltose  or  glucose  agar  plates  ;  after  two  or  three  days 

white  rather  large,  roundish  colonies  appear,  easily  distinguishable,  even 

macroscopically,  with  a  little  practice,  from  the  colonies  of  cocci  and  other 

bacteria.  The  fungus  colonies  are  further  investigated  by  inoculating  maltose 

agar  ordinary  agar,  gelatine,  serum,  ard  a  set  of  sugar  broths.  All  t
he 

species  of  Monilia  found  in  our  cases  grow  well  on  ordinary  agar,  but  much 

more  abundantly  on  maltose  and  glucose  agar,  especially  if  slightly  acid. 

On  these  media  the  growth,  which  is  generally  white  with  a  smooth  surface 

when  young,  slightly  crinkled  when  old,  is  composed  practically  of  globular 

yeast -like  cells,  while  in  the  water  of  condensation  globular  cells  and  mycelial 

elements  are  found  together.  A  little  mycelium  may,  however,  be  found  also 

occasionally  in  the  growth  cn  the  slope.  For  further  details  see  pp.  822  and 
823. 

On  serum  all  the  strains  produce  at  first  a  white  growth,  but  some,  later  on, 

induce  a  peculiar  brownish  -  black  discoloration  of  the  medium  round  the 
growth.    Most  species  do  not  liquefy  the  medium. 

On  gelatine  all  the  species  grow  fairly  well ;  a  few,  including  Momha 
albicans,  produce  liquefaction  of  this  medium.  In  milk  some  do  not  produce 
either  acid  or  clot,  others  produce  a  temporary  or  permanent  acidity,  others 
clot  the  milk  or  peptonize  it.  The  reactions  in  the  various  sugar  broths  are 
important,  and  in  association  with  the  behaviour  of  the  fungi  on  serum 
gelatine  and  milk,  give  the  data  on  which  to  differentiate  the  various  species 

[vide -pp.  822  and  823). 

Differential  Diagnosis. — Primary  bronchomoniHasis  as  described 

in  this  chapter  should  be  distinguished  from  the  secondary  broncho- 
moniliasis  occasionally  met  with  in  cachectic  patients  suffering 
from  cancer,  diabetes,  tuberculosis,  etc.  In  such  cases  there  is 

generally  thrush  of  the  oral  mucosa,  and  the  thrush  Monilia  spreads 
to  the  pharjmx,  larynx,  and  bronchial  mucosa,  while  in  primary 
bronchomoniliasis  the  oral  mucosa  is  not,  as  a  rule,  affected. 

From  pulmonary  tuberculosis  the  condition  is  distinguished  by 
the  absence  of  the  tubercle  baciUus  in  the  sputum  and  the  negative 

animal  inoculations.  Cases  of  mixed  infection,  however — tubercu- 

losis, and  moniliasis — ^are  occasionally  met  with,  the  sputum  con- 
taining both  the  tubercle  bacillus  and  the  Monilia  fungi. 

From  broncho-spirochsetosis  it  is  recognized  by  the  absence  of 
spirochaetes,  from  endemic  haemoptysis  by  the  absence  of  the  ova 
of  Paragonimus  westermctni  Kerbert. 

Prognosis. — The  cases  of  a  mild  type  may  recover  spontaneously 
or  under  appropriate  treatment.  Those  of  the  severe  type  usually 
end  fatally. 

Treatment." — Mild  cases  and  those  of  medium  gravity  respond 
quickly  to  potassium  iodide  (gr.  x.  to  xx.)  given  well  diluted  in 
water  or  milk  three  times  daily.  When  potassium  iodide  causes 

severe  symptoms  of  iodism,  saiodin  in  the  same  doses  (in  cachets) 
may  be  administered.  In  the  cases  of  the  severe  type  we  have 

seen  no  improvement  from  the  many  different  treatments  adminis- 
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tered.  Potassium  iodide,  however,  should  always  be  tried  in  these 

cases,  as  well  as  balsams.  The  diet  should  be  nourishing  ;  hypo- 

phosphites  and  glycerophosphates  may  be  tried  to  keep  up  the 
strength  of  the  patient,  as  in  phthisis. 

Tea-Factory  Cough. 

This  affection,  common  in  Ceylon,  is  probably  a  form  of  broncho- 

mycosis.  Coolies  worldng  in  tea-factories  are  occasionally  observed 

to  deteriorate  in  their  general  health,  losing  flesh  and  becoming 

easily  tired,  at  the  same  time  they  develop  a  cough  with  muco- 

purulent expectoration.  The  physical  examination  of  the  chest 

reveals  nothing  except  occasionally  a  few  coarse  rales.  If  these 

coolies  are  taken  away  from  the  factory  and  sent  to  work  in  the 

fields,  all  the  symptoms  slowly  disappear. 

A  similar  affection  may  be  observed  in  tea-tasters.  Tea-tasters, 

in  order  to  judge  of  the  quality  of  teas,  not  only  taste  infusions,  but 

frequently  fill  their  hands  with  the  leaves  and  bury  their  noses  in 

them,  snuffing  them  up  ;  in  this  way  a  certain  amount  of  tea-dust 

enters  their  nasal  cavities,  and  with  the  tea-dust  the  micro- 

organisms which  are  found  in  it.  According  to  the  researches  of 

one  of  us,  tea  and  tea-dust  in  Ceylon  contain : — 
1.  Fungi  of  the  genus  Monilia  constantly. 

2.  Fungi  of  the  genus  Aspergillus,  Sierigmatocysiis,  and  Pern- cillium  frequently. 

3.  '  A  peculiar  streptococcus,  somewhat  different  from  S.  pyogenes, 
frequently. 

It  is  interesting  to  note  that  such  germs  are  very  rare  or  absen 

in  samples  of  tea  examined  in  England.  The  same  organisms  may 

be  found,  in  Ceylon,  in  nasal  cavities  of  tea-tasters  ;  in  their  ex- 

pectoration the  Monilia-\\\i&  fungi  are  practically  constant,  the 

streptococci  very  frequent,  while  Aspergillus  and  Penicilhumiaxi
gi 

are  rare.  Guinea-pigs  in  whose  nostrils  tea-dust  is  daily  msufflated 

for  months,  develop  a  broncho-alveolar  moniliasis. 

Bronchial  Nocardiasis. 

Synonym. — Bronchial  streptomycosis. 

This  type  of  bronchomycosis  has  been  studied  by  many  investigators 
 in 

Europe  among  whom  we  may  mention  Foulerton,  who  has  made  a  ve
ry  com- 

plete study  of  the  condition  in  England.  One  of  us  has  observed  t^vo 
 cases 

in  Ceylon.  The  symptoms  may  closely  resemble  tuberculosis  of 
 the  lungs. 

The  sputum  contains  acid-fast  rods,  which  closely  resemble  th
e  tubercle 

bacillus,  but  are  often  longer,  and  the  branching  is  much  more  defanit
e.  ice 

subcutaneous  inoculation  of  such  sputum  does  not  produce  tuberc
ulosis  in 

guinea-pigs.  Several  species  of  Nocardia  {N.  hominis  Foulerton,  etc
.)  M^  e 

been  described,  some  of  wliich  are  easily  grown,  others  are  grown  wi^^f'^ 

culty.  and  a  few  cannot  be  cultivated.  The  prognosis  is  bad,
  and  the  treai- ment  unsatisfactory. 
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Bronchial  Aspergillosis. 

Synonyms. — Broncho-alveolar  aspergillosis,  Aspergillar  pseudo-tuberculosis, 
Pneumomycosis  of  aspergillar  origin. 

Definition. — A  form  of  bronchitis  and  broncho-alveolitis  due  to  fungi  of 
the  genus  Aspergillus  Micheli  1723  and  Sterigmatocystis  Cramer  1859. 

Historical. — The  condition  has  been  studied  by  Virchow,  Lichleine,  Dieula- 
foy,  Chantemesse,  Widal,  one  of  us,  Wise,  and  others. 

Climatology. — The  geographical  distribution  of  the  disease  seems  to  be 
cosmopolitan.  It  is  very  common  in  certain  parts  of  France.  In  the  tropics 
we  have  seen  some  cases  in  Ceylon  and  Tropical  Africa,  and  recently  Wise  has reported  a  case  from  British  Guiana. 

etiology. — The  condition  is  due  to  fungi  of  the  genus  Aspergillus  Micheli 
and  Sterigmatocystis  Cramer.  It  is  common  especially  in  people  who  have 
to  handle  various  grains  on  which  spores  of  those  fungi  are  often  found.  In 
France  it  is  extremely  frequent  among  pigeon-breeders  [gaveurs  de  pigeons), 
who  fill  their  mouths  with  grain  and  blow  it  into  the  mouths  of  the  pigeons. 

It  is  probable  that  the  deleterious  effects  caused  by  the  fungi  are  due  not 
only  to  a  mechanical  irritative  action,  but  also  to  toxins  secreted  by  the  fungi. 

Morbid  Anatomy. — The  lungs,  and  occasionally  the  liver,  kidneys,  and  other 
organs,  may  show  a  type  of  pseudo-tuberculosis  characterized  by  the  presence of  numerous  mycotic  tubercular-like  nodules. 
Symptomatology.— The  presence  of  the  fungi  in  the  bronchi,  when  in  small 

amount,  may  not  give  rise  to  any  symptom.  When  the  infection  is  heavy, 
symptoms  of  bronchitis  with  mucopunxlent,  and  occasionally  bloody,  expec- 

toration are  present,  and  in  severe  cases  the  patient  may  have  a  serotive temperature,  with  sweatings  and  great  wasting. 
Diagnosis.— This  is  based  on  finding  the  fungus.  It  is  to  be  noted  that  in the  sputum  as  a  rule  only  mycelial  threads  are  found,  and  cultivations  are therefore  necessary. 
Prognosis. — Mild  cases  often  recover,  but  in  severe  cases  with  bloodv  ex- pectoration the  prognosis  is  bad. 
Treatment.— A  change  of  climate  and,  when  the  condition  is  brought  about py  certain  occupations,  a  change  of  occupation  is  very  beneficial.  Potassium iodide  (gr.  xv.  to  xx.)  may  be  administered. 

Bronchial  Penicilliosis. 

f,ii^!.f°li!'^        observed  cases  of  bronchitis  and  broncho-alveolitis  due  to lungi  of  the  genus  Pemcillium. 

AsperginSis°™^*°^°^^'  ̂ ^^^^^^^i^'  ̂ "^^  treatment  are  the  same  as  in  Bronchial 

Bronchial  Mucormycosis. 

LichZ^J'l  v°?,''^'*'^  caused  by  fungi  of  the  genus  Mucor  Micheli  1729, 
FhinK       yuillemm  1904.  Rhtzomucor  Lucet  and  Costantin  1900,  Rhizopus 

matoWvl'r°  ""^^  TS-  of  '^^^  occurrence.    The  sympto- matology IS  the  same  as  that  of  Bronchial  Aspergillosis. 

Bronchial  Sporotrichosis. 

SpVo7iclZutl\\lt  "'""'"'^  °' "  S^""^ 

Undetermined  Bronchomycosis. 

ye?been  cla^sed"'""'"''^         °^  bronchomycosis  due  to  fungi  which  have  not 
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CHAPTER  L 

DISEASES  OF  THE  ALIMENTARY  CANAL 

General  remarks— List  of  animal  parasites— Diseases  caused  by  animal parasites— Taeniasis—Strongyloidosis— Trichuriasis— Agchylostomiasis— Ascanasis— Oxyuriasis- Polyparasitism  —  Gordiaceiasis  and  Acantho- 
cephaliasis— Diplopodiasis  and  Chilopodiasis— Gastro-intestinal  Myiasis 
— Scoleciasis  —  The  vomiting  sickness  of  Jamaica— Earth-eating— Belyando  spew — References. 

GENERAL  REMARKS. 

The  diseases  of  the  alimentary  canal  include  a  very  large  number of  affections  which  are  common  to  aU  parts  of  the  world?  and  need 
not  concern  us  here  except  to  remark  in  passing  on  a  few  points 
Cancer  of  the  hps.  cheeks,  and  tongue  are'^frequently  met  with  in Ceylon  and  other  parts  of  the  tropics.  All  forms  oi  Avs-be-bsia  Ir^ 
common  but  Marchoux  and  Brochet  have  specially  Lued  attention 
a  J?  hyperchlorhydria  and  fermentation  whkS agrees  with  our  own  experience. 

J-  fernal  hernia  is  common,  but  internal  hernia  is  rare  ;  we  have only  met  with  one  example,  and  then  of  a  most  unusual  form  the 

fSwTfer^j:?  ̂ 'i^^^  "  ̂^P*^^^  ̂ he  transverse  mesocolon! 

plaTe  tion.h  th  ^^^T  This  hernia  probably  
took place  through  the  recessus  mtermesocolicus  transversa  fBrasckel 

oliZTti^t'ZeT^^^^^^  wellTsSnii 
of  fata??r.?n.i  1  ̂""^      ̂ ^""^        ̂ ith        ""ique  case 01  lata]  intestinal  obstruction  m  a  native  found  dead  caused  bv  the 

distended  bladder,  which  we  had  not  thought  to  be  possible Cancer  of  the  stomach  and  bowels  is  hy  no  means  uncommon but  gas^nc  ulcer  is  rare,  and  we  have  only  met  with  oT case' 

sot"ot:?r?Jon^  buTw  t  ̂^"^^^"^  *°  "  bercuTosisTn 
nic  uiner  regions,  but  we  have  seen  primary  tuberculosis     4  ̂ ^^^ 

rw.z,.;  •      J  .    ̂  .^^  directly,  or  introduced  bv  the  action  of 

S'ordeT     mIS"-    ̂ PP™*-*-  °'  schi.toso™i/„rTgtahSee°^ 
We  would  abo  call  attention  to  the  frequency  of  inleslinal  sand. 

I  2QI 
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The  true  intestinal  sand  of  animal  origin  com
posed  of  dark  grey  or 

colourless  gritty  particles,  and  largely  
composed  oi  hme  salts  is 

o?ca^onalll  met  with,  but  far  more
  common  is  the  so-called 

SSteynal  sand  composed  of 
 undigested  remains  of  vege- 

Lwe  food  (bananas,  etc.).  which  
may  become  encrusted  with 

earthy  salts.  In  these  cases  there  m
ay  be  diarrhoea  and  colicky 

pains. 

LIST  OF  ANIMAL  PARASITES. 

The  animal  parasites  of  the  alimentary  canal
  are  :  — 

(a)  Protozoa. Buccal  Parasites  : — 

I.  Loschia  gingivalis  Gros- 
2  dentalis  Grassi. 
3:  _  buccalisProwazek.^  ̂ ^^^  ,^,ri,ana  Laveran  and 

Leishmania  tropica  Wright  var.
  americana  Laveran 

sSsdiudSiTia  dentis  and  many  o
ther  spirocha^tes 

|?eponema  mucosum  Noguchi  and
  other  treponemata. 

Intestinal  Parasites  : — 

7.  Loschia  coll  Losch. 

8        , ,      tetragena  Viereck.
 

rv'       ' '      histolytica  Schaudinn. 

Several  Xr  species  of  Loschia  o
f  donbtful  value. 

1 1 .  Vahlkamfia  punctata  Dangeard.
 

12.  Par  amoeba  hominis  Craig. 

1 3   Chlamydophrys  enchelys. 

14.  Cercomonas  hominis  Dayame. 

15.  Prowazekia  asiatica  Castel
lani  and  Chalmers. 

Tfi  cruzi  Hartmann  and  Chagas. 

17  "        weinbergi  Mathis  and  Leger. iS.  Tetraidtus  mesnili  Wenyon  phalmers 

19  Heteromita  zeylanica  Caste
llani  and  Chalmers. 

20  Trichomonas  hominis  Davam
e. 

21  Lamblia  intestinahs  Lambl. 

22.  Eimeria  stiedae  Lindemann.
 

23.  ,,     hominis  R.  Bla
nchard. 

24'.  Isospora  bigemina  Stiles. 
25.  Chilodon  dentatus  Dujardm.

 
26.  uncinatus. 

27  Colpoda  cucullus  Guiar
t. 

28".  Balantidium  coli  Malmsten. 

29  Balantidium  minutum  
Schaudmn. 

m  Nyctotherus  faba  Scha
udmn. 

li  giganteus  P.  Krause. 

^2'  africana  Castellani. 

[b)  Trematoda. 33.  Watsonius  watsoni  Conyngham  MrConncU. 

d  Gastrodiscus  hominis  Lewis  
and  McConncu. 

iZ  Fasciolopsis  buski  Lankester. 

II  f  iiUeborni  Rodenwalt. 
Kwan's  fluke  Heanley. 

li  Srterophyes  heterophyes 
 von  Siebold. 

Echinostoma  ilocana  Garriso
n. 

malaynum  Leiper. 
39- 

40. 
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(c)  Cestoda. 
41.  Dibothriocephalus  latus  Linnaeus. 
42.  ,,  cordatus  Leuckart. 
43.  ,,  parvus  Stephens. 
44.  ,,  brauui  Leon. 
45.  DiplogonoxJorus  grandis  Blanchard. 
46.  Dipylidium  caninuni  Linnajus. 
47.  Hymenolepis  nana  von  Siebold. 
48.  ,,         deniinuta  Rudoli)lii. 
49.  ,,        lanceolata  Bloch. 
50.  Davainea  niadagascariensis  Davaine. 
51.  ,,         asiatica  von  Linstow. 
52.  Tasnia  (Ta3nia)  solium  Linnaeus. 
53.  ,,      (Teeniarhynchus)  saginata  Goeze. 
54.  ,,  ,,  africana  von  Linstow. 
55.  ,,  ,,  ho  minis  von  Linstow. 
56.  ,,  philippina  Garrison. 
57.  ,,  (?)  conlusa  Ward. 
58.  ,,  (?)  bremneri  Stephens. 

[d)  Nemathelminthes. 

59.  Strongyloides  stereo ralis  Bavay. 
60.  Trichinella  spiralis  Owen. 
61.  Trichuris  trichiura  Linnaeus. 
62.  Nematoderus  gibsoni  Stephens. 
63.  Trichostrongylus  colubriformis  Giles. 
64.  ,,  probolurus  Railliet. 
65.  ,,  vitrinus  Looss. 
66.  Agchylostoma  duodenale  Dubini. 
67.  Necator  americanus  Stiles. 
68.  Haemonchus  contortus  Rudolphi. 
69.  Triodontophorus  deminutus  Railliet  and  Henry. 
70.  (Esophagostomum  brumpti  Railliet  and  Henry. 
71.  (Esophagostomum  stephanostomum  var.  thomasi  Railliet 

and  Henry. 
72.  Physaloptera  caucasica  von  Linstow. 
73-          ..  mordens  Leiper. 
74.  Ascaris  lumbricoides  Linnaeus. 
75.  ,,     texana  Smith  and  Goethe. 
76.  , ,     maritima  Leuckart. 
77.  Toxascaris  canis  Werner. 
78.  Belascaris  mystax  Zeder. 
79.  Oxyuris  vermicularis  Linnaeus. 
80.  Gordius  aquations  Linnaeus. 
81.  ,,       chiliensis  Blanchard. 
82.  Paragordius  varius  Leidy. 
83-  ,,         tricuspidatus  Dufour. 
84-  ,,         cinctus  von  Linstow. 
85.  Parachordodes  tolosanus  Dujardin. 
86.  pustulosus  Baird. 
87-                        violaceus  Baird. 
88.  ,,  alpestris  Villot. 
89.  Echinorhynchus  hominis  Lambl. 
90.  Gigantorhynchus  gigas  Goeze. 
91-  moniliformis  Bremser. 

(e)  Crustacea. 
92.  Gammarus  pulex. 
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if)  Diplopoda. 
93.  Julus  teriestrib  Linnteus. 

94.  , ,     loadinenensis  Leach. 

95.  Polydesmus  complanatus. 

(g)  Chilopoda. 
96.  Geophilus  elcctricus  Liimieus. 

97.  Scutigera  coleoptrata. 
98.  Chsetechelyne  vesuviana. 

99.  Himantarium  gervaisi. 
100.  Stigmatogaster  subterraneus. 

{h)  Diptera  (Larvae  only). 

101.  See  the  list  in  this  chapter,  p.  1319- 

{i)  Coleoptera  (Larvae). 

103.  Several  described,  but  species  not  determin
ed. 

A  number  of  these  parasites,  however,  ha
ve  not  been  recorded  in 

the  tropics,  and  others  are  believed  to  
be  non-pathogenic. 

Pseudo-parasites.-Royal  subdivides  the  pse
udo-intestmal  parasites  into  two 

''^^f  Th^e  which  are  actually  free-living  animals,  but  introduc
ed  by  accident 

digestion. 

Statistical  information  with  regard  to  the  P^^^vf ̂^'^^ 

various  forms  in  different  tropical  regions  is  ̂̂ lU  ̂f^^^^^fp^^Jj^^ 

valuable  observations  have  been  made,  
especially  m  the  Philippine 

Islands  The  relative  prevalence  of
  the  various  mtestmal  parasites 

n  these  is  ands  has  been  carefully  
studied  by  Garrison  who  finds 

tLt  s!  per  cent  of  the  investigated  
persons  were  infected  with 

fi  teenyneraTnd  about  twenty  
species,  multiple  infections  bemg 

the  ?ule^,  the  average  number  of  infecti
ons  bemg  2-25  per  head. 

The  prevalence  of  the  various  parasites  are  as  follows  :—  ^^^^^ 

Trichuris  . .  •  •  •  •  * "  ^2-0 
Agchylostoma  and  Necator  . .  •  •  ' '  26-0 
Ascaris    . .  •  •  •  •  * "  !  i  23  "o 
Amoebae  . .  •  •  •  •  ' '  21  "o 

Flagellates  and  Cilia tes  •  •  •  •  •  •  ̂  
Strongyloides        ••  ••  ••  '  .  o'S 
Oxyuris   . .  •  •  •  •  '  "  . .  07 
Taeniae     .  •  •  •  •  •  ' '  o  -6 

Schistosoma  japonicum  ••  ••  ••  ^.^ 
Paragonimus         •  •  •  •  •  •  " '  q 
Opisthorchis  ••  q-i 

Hymenolepis 
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Africa  (Daniels),  379  per  cent.  Tlie  infection  witli  Agchylostoma 
and  Necator  is  given  in  India  (Calvert),  83  per  cent.  ;  (Dobson), 
57'5S  per  cent. ;  (Fearnside),  65-83  per  cent.  Ascaris  infection  in 
West  Africa  (Wellman)  is  50-97  per  cent.  Garrison  considers  his 
figure  of  36  per  cent.,  which  is  based  upon  adults  only,  as  much  too 
low.  Strongyloides  is  placed  in  Central  Africa  at  (Daniels),  1-5  per 
cent. ;  West  Africa  (Wellman),  0-65  per  cent.  ;  Porto  Rico  (Com- 

mission), 0-8  per  cent.  Oxymis  is  given  in  India  (Dobson)  at 
I5"37  per  cent. 

DISEASES  CAUSED  BY  ANIMAL  PARASITES. 

The  pathogenicity  of  these  intestinal  parasites  must  now  be 
considered.    In  Chapter  XIV.  we  drew  attention  to  the  Loschice 
infecting  the  mouth  and  the  ahmentary  canal,  and  need  not  repeat 
what  has  aheady  been  written.    Dysentery,  it  will  be  remembered 
can  be  caused  by  Loschia  tetragena,  and  possibly  by  L.  histolytica 

Diarrhoea  or  dysenteric  -  hke  conditions  may  be  caused  by llagellate  organisms— Cercomonas  hominis,  Trichomonas  intesti- 
nalis  Tetmmfus  mesnili  Wenyon,  and  Lamblia  intestinalis  [vide L-napter  LIII.).  Evmena  stiedce  and  E.  hominis  may  also  cause diarrhoea  [vide  pp.  431  and  433). 
Diarrhoea  and  dysentery  can  also  be    produced  by  ciliate 

organisms— ChUodon  dentatus,  C.  uncinaius,  Coipoda  cucullus BaLantidium  coh,  and  perhaps  B.  minutum,  Nyctothems  faha  and N  giganteus    With  regard  to  these  flageUates  and  ciliates  more 

Chapter  Lni  )^*^""  ""^^^^^^      Dysentery  and  Diarrhoea  [vide Schistosoma  mansoni  is  the  cause  of  intestinal  bilharziosis  which 
will  be  described  later  {vide  Chapter  LIV.),  while  the  ova  of b.japomcum  can  be  found  in  the  faeces  {vide  Chapter  XLI )  The 
mfections  by  the  nemathelminthes  require  rather  longer  descriptions 
^vnH.  """^^  I  ''''  .t"^h^"^sis,  agchylostomiasis,  ascariasis,  and oxyuriasis,  which  are  important  diseases  in  the  tropics  and  a  few words  may  be  said  on  Tccniasis. 

Trematodiasis. 

In  addition  to  the  important  members  of  the  Schi^tn^nmid^ 
which  are  dealt  with  in  Chapters  XLL,  LIV.,  and  Lvil  tt^^^^^ a  number  of  relatively  unimportant  trematode  infec  ons  whkh may  be  mentioned.    These  trematodiases  are  caused  by watsom    Gastrodvscus  hominis,  Echinostoma  clocana,  fZc  IZI bush,  Fasc^olops^s  fnllehorni,  and  Heterofhyes  heterophyes  ̂  Diarrhoea  has  been  described  as  bein/  caused   hv  w^/  • 

^.^.0..-,  while  Fasciolopsis  buski  causes  ̂dyse^teric  dkrThtr^T ralhomsi  colic,  F.  fulleborni  fever,  and  X^n'sXy^fS^rt turbance,  but  the  recorded  cases  are  few  the  m^/hn/.^f  •  / 
IS  unknown,  and  the  symptomaS^y  has  s^^^to  be  f^rfT studied  {vide  Chantpr  YTl/^^     T>,^  I    *°  carefully u  ̂viae  unapter  XIX.).    The  presence  of  trematode  worms 



OVA  OF  INTESTINAL  
WORMS  AS  SEEN  IN  T

HE  F^CES. 

Trematoda. 

F    Schistosoma  japonicum  (a
fter  Lciper). 

P    Schistosoma  mansoni  (aft
er  Holcomb). 

G   Fasciolopsis  buski  (after 
 Looss). 

H  Heterophyes  heterophyes
  (after  Looss). 

q'  Dicrocoelium  lanceatum  (after 
 Looss). 

Cestoda. 

L    Tffinia  solium  (after  Leu
ckart). 

O,  Taenia  saginata  (after
  Leuckart). 

R   Hymenolepis  nana  
(after  Stiles). 

t'  Hymenolepis  lanceolata  
(after  Railliet) 

W  Hymenolepis  diminu
ta  (after  Blanchard). 

S  '  Dipylidium  caninum  (after  Diama
re) 

V   Diplogonoponis  gran
dis  (after  Brumpt). 

Nematoda. 

A   Agchylostoma  du
odenale. 

B    Strongyloides  ster
corahs  (after  Thayer). 

C. '   Oxyurisvermicularis  (after
  Leuckart). 

D,  Necator  america
nus. 

E   Trichostrongylus 
 instabihs  (af  er  Ward).

 

I,'  Gigantorhynchusgigas  ̂ fterWard^        ̂ ^^^^^       ̂   _ 

^'"^^^  of  economy  in  space.) 
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described  for  agchylostomiasi
s. 

.    Cestoie  Parasites  (Chapter  XX.)  c«str^^^^ 

::j:anrirtt„.4rr
rtt^l^^^       r

emedy  0. 

Filix  mas,  in  capsules  (six 

lo-minim  capsules)  or  emul
- 

sions olei  filicis  7)i.  to  3i-ss., 

gumm^  acacise  q.s.,  syrupi 

zingiberis  aquae  ad  jU. 

Fiathaust.  To  a  child  six  
to 

eight  years  of  age  olei
  filicis 

7)SS.,  may  be  administe
red, 

F1G.517.— Gastrod
isctjs 

HOMINIS Pie.  5i8._F^CAL  Egg
s  of  Taenia SOLIUM. 

'"T'X.rt  ̂   (From  a  xnicrophotograph  by  J.  J-  Bell.) 
(After  Leuckart.

)  v^i^i^ 

J.-     c-w  iimirc;  later    Filmarosi,  which 

followed  by  a  saline  purgative  
J  ̂ours  ̂ ater.  ̂ 

lugohro),  /J^&feeaacco  (^f^^^^^ .^fl'lte^^^  leaves  of  buddleya 

AlbizJ  anthelminUca ^es^^^^  (Saoria)  and 

pohstachya  ('f  ifaJL^X^      and  fruits  of  C./ostfl 

B^r^^^^
r:^^^  

-andes.    Large 
 doses  of 

melon  seeds  are  a
lso  used. 



THE  DIBOTHRIOCEPH ALIASES 

1299 

Rare  Tseniases, 

Some  of  the  Tceniases — e.g.,  those  due  to  Tcenia  fhilippina, 
T.  confiisa,  T.  bremneri,  T.  hominis,  and  T.  africana — are  so  rare 
that  no  further  mention  is  necessary  beyond  the  descriptions  wliich 
have  been  given  in  Chapter  XX. 

Fig.  519. — T^NiA  saginjeta. 
(After  Braun.) 

Fig.  520. — T^NiA  africana. 
(After  von  Linstow.) 

The  Dibothriocephaliases. 

The  Dibothriocephahases  are  produced  by  Dibolhriocephalus  latus, u.  coraatus,  and  D.  parvus.    D.  latus  causes  severe  anemia,  and  at associated  with  serious  symptoms,  but  this  infection 

Lnk  ^^°P^cs.    The  treatment  is  the  same  as  for 

Fig.  521. — T^nia  africana. 
(After  von  Linstow.) 

The  Diplogonoporoses. 

Diplogonoporosis  is  found  in  Japan,  where  it  is  due  to  DiUo 

fZtrTr'"^'':^'^^       Rouman'ia,  where  it  is  caused  h/n 

Hymenolepiasis. 

tomrS^t'lrT  ''^^^  ̂ ""^  ̂ °  ̂^^^^^  ̂ efle^  nervous  symp- 
bpS,%n  ̂   ̂̂ ^T."^^^"  P^^'^^*  ̂ "  considerable  numbers  It  has 

and  Eur!i^P  ̂ ^^^^P*'  J^P^^'  North  and  SoutT  America 

man  T  P^'^^^^^^  in  rats,  but  does  not  occur  so  freauentlv  in 
Eurone    ft  /  ^^^^^  ̂ ^^^  b^^n  recorded  in  America  and 
Europe.    It  does  not  cause  any  appreciable  symptoms. 
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Dipylidium  caninum 
Dipylidiasis. 

has  often  been  {ound  in  man,
  but  is  harmless. 

Daraineasis. 

Siam,  and  New  Gumea. 

Strongyloidosis. 

Synonym.-Intestinal  anguillT^^^^  anguillulosis,  is  the 

infeSoTrman  A^^
^^^^^^^  ̂ ^^^  ''''' 

p  519).  which  produces
  no  symptoms  

^ 

\i  present  in  small  numb
ers,  but  mduces 

anTntestinal  catarrh  lea
ding  to  anaemia 

and  an  intermittent  dia
rrhcea  when  m 

large  numbers.  The  di
sease  is  met  with 

ah  over  the  tropical  worl
d,  and  even  m 

p         ,22  — DiBOTHRIOCEPHA
LUS  LATUS 

(Proglottis). 

(After  Braun.) 

Fig.  523.— Dipylidium
 

CANINUM. 

(After  Diamare.) 

.he  temperate  .one.    diagnos
is  can  only^be^ 

the  rliabdite  embryo  (the  ̂ o^f  ̂°         jji  „i,iy  fee  found  when 

t^r^f«risV-t.  "^hfr
/nlent  i/tbe  same  as 

 f« 

agchylostomiasis. 
Trichuriasis. 

Synonyms.-Whip-worm  infection  Tric^^^^^^^^ 



TRICHURIASIS 

1301 
Linnaeus  in  1771  called  the  worm  Ascaris  trichiura,  but  Goeze  in 

17S2  changed  the  name  to  Trichocephalus  trichiura,  because  he  recog- 
nized the  error  made  by  Biittner.  The  term  Trichuris  trichiura 

Linnaeus  must,  however,  stand,  and  the  term  for  any  disease 
associated  with  this  worm  must  be  '  trichuriasis.' 

Definition. — Trichuriasis  is  an  infection  of  the  large  intestine, 
appendix,  or  ileum  by  Trichuris  trichiura  Linnaeus  1771  [vide  p.  563), 
which  produces  no  symptoms  unless  it  is  present  in  large  number.-;, 
when  anaemia,  nervous  and  gastro-intestinal  symptoms  may  appear. 

History. — From  the  time  of  Barth,  who,  in  1845,  was  the  first  to 
ascribe  a  pathogenic  role  to  the  worm,  there  have  been  a  large 
number  of  observers  who  have  considered  it  to  be  the  cause  of 
gastro-intestinal  and  nervous  symptoms,  while  Metchnikoff  and 

Fig.  524. — Trichuris  trichiura. 

(Microphotograph  by  J.  J.  Bell.) 

Guiart  m  1901  considered  it  to  be  a  cause  of  appendicitis.  In  the 
same  year  Girard  drew  attention  to  the  possible  transmission  of 
pathogenic  bacteria  into  the  tissues  via  the  wounds  produced  by 
^l^^^'f-  J""  1902  Schiller  ascribed  a  case  of  high  fever  to  the 
action  of  a  heavy  infection  with  the  parasite.  In  190S  Musgrave 
sS;.^"?  ̂   I  contributed  an  excellent  monograph  on  the  whole subject  of  tnchuriasis,  together  with  full  accounts  of  four  cases 

dXrec7.^^^'^^''''''^f  °^        ̂ ^^"^  being  occasionally airectly  the  cause  of  appendicitis,  for  several  times  we  have  found  it m  the  inflamed  appendix  removed  by  operation 

in^iS^^\oT^''^^^^^^  '"'''^^'^^'^  cosmopolitan 
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fl^tioloev  —Trichuriasis  is  caused  
by  Trichuns  trichium  Linnsus etiology.  i,„own  is  really  a  parasite  of  man  and 

in  the  tropics,  where  human  f^cai  '^^^^J  '^  Poik 

deposited  in  vegetable  gardens.  ,  ̂^^^/^^^^J'  Domestic 
report  finding  the  ova  m^^  p  ,1, 

nrnf  o^Se^  W     When'  ̂
aken  into,  the  alimentary  canal

,  .t 
hatches  and  reaches  sexual  matunty  ^omen 

It  occurs  more  commonly  an.ong  c^^^^^^^    S:t  all  th  se  factors 

i^p^eaSy^rdrp
^^^^^^^^^^  -

 
is  the  principal  factor  in  P^o/^^^g^^^*^^!^;,  attached  themselves 

Pathology.-It  is  V'c^f^^h^t  hPaCenetrati^^^^^^       into  its 
to  the  mucosa  of  the  bowel  by  ̂^he  head  penetra^^^^^^     the  worm  is 
tissue  either  via  a  gland  or       ̂ ^^^V ̂ /"^Aa^St  the  action  of 

firmly  fixed,  and  is  more  or  less  Protected  agams^^^^^^^^ 
anthelmintics.    They  do  not  

appear  w  d 

•there  any  evidence  th^^^^^  P^'^o^S^^^^^^ 
sufficient  quantity  to  ̂«^^^VSn  ent^rnc^to  Se  blood  through  the 
that  micro-organisms  can  gam  entrance  

to  .^^ 

wounds  produced  by  the  ̂f.^^' ^.^^.J^^^'Sh^^^^  phenomena. 

the  cause  of  the  ̂ PP^^f  ̂^^^^^^.ttem^^^^^^^^^^^  anemia  and Morbid  Anatomy.-A  POst-mortem       P^  feature  is 

the  intestinal  and  ̂ PP^i?^^^^         ̂ ^^^^^^^^  with  dizziness,  tinnitus 
Intestinal  Vanety.-The  '^^^^J^^J^'^Zh  may  be  followed  by 

aurium,  and  a  sensation  of  weakness  which  may^^^  ̂ ^tremities. 

slight  daily  fever  and  later  \y,°!,^f;'^4°*^^^^^^^  Seen  at  this  stage 

while  anemia  appears  and  gf^^^/  g  P^^^^^^^^^^  appear  pale,  the 

of  the  illness,  the  ̂^^-f^^^.t.^^^^  ̂ followed  iSer  by  nausea  and  l| 

^^--?f  ̂  fcS?^  Sc  murmur  may  be 

a  great  decrease  m  the  ̂^^^^^^^^^  °*  ̂ 'eiem^  The  hemoglobin 
poikilocytes,  but  as  a  rule  no  ̂^;;^;^lj^^^^^^^^  and  also  in  most 

is  also  reduced,  while  the  l^f^^^^^^^^i^^^^^^^^^^  urine  is  normal.  . 
cases  there  is  an  absence  of  ̂^^^^.^^^^^g'  headache,  and  at  times 

There  is  --^a  dep^^^^^^^^^^  becomes  nioreo 

S Xe  mt^lS  ':
a7e.tl  nfay  eventually

  ensue. 
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Appendicular  Variety. — The  symptoms  of  this  variety  are  the 
same  as  those  for  appendicitis  arising  from  other  causes.  Operative 
treatment  reveals  the  nature  of  the  malady.  The  symptoms  are 
the  same  as  those  for  appendicitis  due  to  other  causes — viz.,  severe 
pain  in  the  region  of  the  appendix,  tenderness  on  pressure,  with 
often  vomiting  and  fever. 

Diagnosis. — The  disease  closely  resembles  agchylostomiasis,  from 
which  it  may  be  differentiated  by  finding  trichuris  ova  and  no 
agchylostome  ova  in  the  faeces,  and  also  by  the  absence  of  marked 
eosinophilia. 

Prognosis. — The  ordinary  slight  infection  which  is  frequently  met 
with  may  be  considered  to  be  harmless,  but  the  prognosis  is  grave 
in  those  rare  cases  of  very  heavy  infection  presenting  the  symptoms described  above. 

Treatment. — The  treatment  at  present  advised  is  the  administra- 
tion of  thymol  by  the  mouth  in  the  manner  presently  to  be 

described  for  agchylostomiasis,  and  enemata  of  solutions  of  benzine. 
Prophylaxis. — Good  sanitation  and  proper  disposal  of  sewage, associated  with  cleanliness  in  the  preparation  of  food,  as  well  as 

with  personal  cleanhness,  constitute  important  prophylactic measures.  Uncooked  vegetables  and  skins  of  fruits  should  not  be eaten. 

Agchylostomiasis. 

Synonyms.— Ancylostomiasis  (this  is  the  latinized  Agchylosto- 
miasis, and  is  a  term  much  recommended  by  many  authorities) 

Ankylostomiasis,  Anchylostomiasis,  Uncinariasis,  Dochmiosis,  Doch- 
miasis.  Lahn :  Anemia  intertropicalis,  Hypoaemia  intertropicahs, 
beophagia  [pro  parte).  English:  Ceylon  anemia,  Negro  consump- 

tion, Iropical  chlorosis,  Egyptian  chlorosis.  Miners'  anaemia, 
lunnel-workers  antemia.  Hook-worm  disease,  Porto  Rican  anaemia. 
trench:  AnemiQ  des  Pays  Chauds,  Cachexie  Africaine,  Mai  de 
UKur  Mai  d  estomac,  Ankylostomasie.  German  :  Ankylostomen- Krankheit,  Tunnelkrankheit,  Wurmkrankheit.  Italian :  Anchilos- 
tomanemia,  Anchylostomiasi.  Spanish:  Aquilostomiasis.  Portu- 

TuTtun  ̂   Can^agao.    Arabic :  Rihagan,  Sufura, 

Dennition.— Agchylostomiasis  is  a  toxaemia  resulting  in  a  pro- 
gressive anaemia,  caused  by  Agchylostoma  duodenale  Dubini  184^ and  JMecator  amencanus  Stiles  1902. 

strn?t!ll?'77  V  f  discovery,   together  with  the structure,  hfe-history,  and  geographical  distribution  of  the  two 

to  '^Ti  ?  ̂^T'^S\  °"  PP-  554-561,  and  it  now  remains to  giVe  an  account  of  the  history  of  the  disease  produced  by  them 
■1x1  ni3,n.  

*^ 

in\^he^'  Hi'rS''q  contained  in  the  Ebers  papyrus,  as  well  as  those 

would  m.Wh^vr  '^  ^'5'  *°  agchylostomiasis,  they 
S        Inn  <"owledge  of  the  disease  very  ancient. 
It  was,  however,  early  recognized  that  there  was  a  fatal  disease  of 
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unknown  causation  in  the  New  Wor
ld.  Thus  in  1648  Piso.  in  hk  , 

Tork  '  Historia  Medica  BrasiUae/  gives  an  account  of  a  f ^is^^^^^^^ 

in  1706  bv  Bryon  Edwards  m  Jamaica  in  ̂799'^y^'^^''^A^Z^^ 

been  found  among  miners,  first  fJr  a  long  time 

^gc/Ty/os^oma  ̂ wo^maZ.  as  the  cause  «f^he
  disease  tM  ^^^^ 

separating  agchylostomiasis  ̂ '^flJ^^^^^^^TuS  He 

clearing  the  diagnosis  of  
miners  an^Ti  a  and  tunne 

proposed  the  name  Agchylostoma  for  ̂ ^^^  new  wo     ,     ,  ̂ ^^^th,' 

Erom  avKx.Xo.,  meaning  '  bent     ̂ ^^^/Xh  Therefore  ought  to 
which  he  latinized  into  ̂ Schylosioma^^l^^^^^ 
remain  the  name  of  the  worm,  ̂ ^^^^ ̂ {^^yl^lTSsvelt  the  word 
have  been  a  better  rendering      .^till  whetner  n^^^^ 

or  not,  his  name  ought  to  stand       ̂ ^^^      ̂ ^^^^  Thus 
nition  of  the  disease  spread,  at  ̂^^^^^  ̂ i/'^^^^^^^  and 

Bilharz  in  1853  and  Griesmger  m  ̂ 854  ̂ co^ized  t  gyp  ̂ ^^^^ 

Wucherer  in  1872  m  Brazil,  while  ̂ ^assi  and  i  ar  ^^/^/  ̂^^^ 

attention  to  the  ii^^PO^ance  of  
finding  tn^^^ 

as  a  method  of  diagnosis,  ̂ ^^^^^^^^^^^^^^^^^  Looss  traced 

the  importance  of  the  ̂ ^gh  eosmoph^ha.    in  19  _  ̂̂^^^^ 

the  method  of  infection  by  the  skui.  the  l^^f^j^.^-  . Morgan  have 
more  recently  Sambon  Fulleborn  ana  blood-stream  to 

traced  a  subsidiary  route  ̂ ^JJ  N,caior  americanus, 

fndfiir  s^r  ye^r  B
o^^^^^  ̂ o.md  the  disease  m  the 

fe^n^^^
S'SS^^^

^s^  conditions 

S«s  S^o^l^  "^^S; 
 

^d  by 
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are  produced.    As  already  noted,  the  larvae  live  in  earth,  and 
infection  takes  place  by  two  routes,  either  through  the  skin  or 
by  the  mouth.    In  the  latter  instance  it  is  generally  acquired 
by  eating  contaminated  vegetables,  or  through  the  habit  of  geophagy 
met  with  in  some  natives.    It  is  probable,  in  our  opinion,  that  the 
pathological  phenomena  may,  partly  or  principally,  be  due  to  toxins, 
either  set  free  by  the  embryo  in  its  travels  from  the  skin  to  the 
alimentary  canal,  or  inoculated  into  the  blood-stream  from  the 
cephaHc  glands  of  the  adult  worm  as  it  grips  the  villi  of  the  intestine. 
But  absolute  proof  is  still  required  of  the  presence  of  these  toxins, 
notwithstanding  the  work  of  de  Giovanni,  Loeb,  Gabbi,  Noc,  Ales- 
sandrim,  and  many  others.    Weinberg's  researches  on  various 
helmintotoxins  must  be  specially  mentioned.    The  Porto  Rico 
Commission  confirms  the  suspicion  which  had  long  existed  as  to 
a  relative  racial  immunity,  finding  71  per  cent,  of  the  cases  in 
Europeans,  54  per  cent,  of  the  cases  in  mulattoes,  and  41  per  cent, of  the  cases  in  negroes,  to  vary 
from  medium  to  very  severe, 
though  the  degree  of  infection 
.of  the  three  races  was  in  the 

proportions  of  78  per  cent.,  72 
per  cent.,  and  76  per  cent. 

With  regard  to  the  two  worms  it 
IS  useful  to  note  that  A  gchylostoma 
duodenale  is  larger  and  coarser  look- 

ing, with  thicker  and  coarser  head, 
armed  with  four  hooks  on  the  buccal 
nm,  and  with  the  dorsal  conical  tooth 
not  markedly  projecting  into  the 
mouth.  Female  with  sexual  opening m  the  posterior  third.  Male  with 
larger  caudal  bursa,  with  dorsal  lobe. 
Ova  slightly  smaller.  Necator  amer- 
icanus  IS  smaller,  with  small  and 
finely  tapering  head,  simple  chitin- 

•  ous  hps  on  the  buccal  rim,  dorsal conical  tooth  projecting  well  into 

"t^A  ^^°iale  with  sexual  opening  in  the  anterior  half  of  the 
larger  smaller  bursa  and  subdivided  dorsal  lobe.    Ova  slightly 

Pathology.— When  the  embryos  enter  the  skin  in  sufhcient 
numbers  they  cause  an  eruption  of  papules  or  vesicles,  but  some  of 
tnese  are  more  probably  due  to  the  pyococci  and  bacteria  introduced 
along  with  the  larvae,  which  are  the  true  cause  of  the  dermatitis  as 
alcoholic  extracts  of  the  larv^  are  said  to  produce  similar  lesions 

in  Porf  5?-  '''""^  f'^  "^^^"^  '  ̂""^^^^  '  Cornwall,  '  mazamorra  ' 

exnerimP^JS?'  7  f  «"nd-itch  '  in  Assam.  Smith  has  
shown  that 

Knl  1  ̂'""^^  infection  with  AT.  americanus  causes  local 

iash  /nr  a  macular  eruption,  followed  next  day  by  a  vesicular 
rash  and  swelhng  of  the  part,  and  on  the  fifth  day  marked  swelling 
and  enlargement  of  the  lymph  glands.    This  dermatitis  disappears 

Fig.  525. — Necator  americanus. 
(Natural  size.) 
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L 

alimentary  canal  has  upon 
 the  host  but  it  is  certa  n 

 that 

of  time  a  marked  effect  upon  the  blood  and  ̂ ^^^'J 
body  is  produced,  which  often  appe^^^       inteS     Loeb  and 

number  of  worms  which  can  be  ̂^^^^^^  m  the^^^^^^^ 
Smith  find  that  the  worm  prodvices  ̂ ^^^^l^^^J^^  G^hU-^h^ve 
coagulation  of  the  blood.      Some  observers    e.g        ̂ ^^.^  ̂ ^^^ 

526.-CASE  OF  AGCHVL
OSTOMIASIS. 

(Note  the  swollen  face.) 

rr^S'uS^o^TSod
^JrottSbiteLf 

 the  wor«s.  and  ™,cr
ob.o 

ankles,  with  a  P>f  "''^'■.f '"l^rt^^^^^^  On  opening  the  abdomen, are  often  seen  on  the  post-mortem  1^"'=       the  peritoneum  sodden, 

tt  will  be  noted  that  J 1^"^:',  .t^^oiote^  flnW  /^""^^^^ 
the  intestines  very  pale,  f^'^  f  "'"  o„ans  appear  damp  and 

be  seen  in  the  peritoneal  cavity.    ̂ '1  tne  ,  s     .^^^^  jatty.  with 



AGCHYLOSTOMIASIS  1307 

chronic  gastritis  ;  tlae  jejunum  and  ileum  are  usually  contracted  ; 
and  the  mucosa  is  often  dark  red  in  colour,  and  marked  by  small 
hcemorrhagic  points,  which  indicate  the  position  of  the  bites.  The 
agchylostomes  may  be  found  in  large  numbers,  or  may  require 
considerable  looking  for.  Sometimes  they  are  firmly  attached  to 
the  mucosas.    The  kidneys  are  usually  enlarged,  pale,  and  fatty. 
Symptomatology— The  first  stage  or  invasion  of  the  body  by  the 

embryos  may  be  marked  by  dermatitis  of  various  types,"  papulo- 
vesicular or  pustulo-ulcerative.  The  dermatitis  is  generally 

situated  on  the  soles  of  the  feet,  and  called  by  the  natives  of  the 
West  Indies  '  mazamorra '  (ground-itch),  and  is  also  known  as 
pani-ghao  '  and  the  sore  feet  of  coohes.  It  is  probable,  as  remarked by  Balfour,  that  the  symptoms  of  the  initial  dermatitis,  urticarial 

wheals,  redness,  and  itching,  are  due  directly  to  the  larv^,  while  the 
pustular  stage  is  caused  by  secondary  pyogenic  infection.  The 
second  stage  is  the  development  of  a  leucocytosis  and  an  eosinophiha 
before  the  definite  disease  begins.  The  third  stage  is  when  the anaemia  begins  to  be  appreciable. 
The  patient  becomes  pale,  weak,  and  dropsical,  the  paUor  being 

most  marked  m  the  conjunctiva  of  the  lower  eyehd,  which  becomes 
^  Pecuhar  dead-white  appearance.    The  emaciation  may  be 

marked,  but,  on  the  other  hand,  it  may  be  concealed  by  the  dropsy. in  many  cases  there  is  oedema  round  the  ankles,  and  in  others  there 
may  be  general  oedema,  with  often  ascites,  oedema  of  the  legs, 
scrotum,  or  face.    When  the  ascites  is  marked,  the  patient  has  a 
protuberant  abdomen,  and  looks  at  first- sight  not  unhke  a  person 
suffering  from  malarial  cachexia  or  kala-azar.    The  tongue  is  said by  some  observers  to  have  two  purplish  smears,  one  on  each  side 
ot  the  median  hne,  and  to  be  pigmented,  but  this  in  our  experi- 
Zrf  ̂^"^       ̂ ^^V  natives.    The  appetite  may  be  per- 

verted and  geophagy  result,  and  in  addition  there  are  signs  of ayspepsia  due  to  the  chronic  gastritis,  and  there  may  be  nausea, 
bowPk  """"V^"^  pit  of  the  stomach.  The 

A^!ll  3  r  .^f  ̂t^P^/^d,  or  there  may  be  diarrhoea.  Ova  of 

often  seen  ,n  f/^f^^*^'  ̂ ^S^ther  with  those  of  Agchylostoma,  are 

Dresent  ^Tr'    ̂ ^^^^'^^^^^Y  ̂   Httle  blood  and  mucus  are present  and  Charcot-Leyden  crystals  may  also  occur. 

BovroTf'TnH  w  '^^''^'^^  anaemia,  which  has  been  shown  by 

method  of  ir     J^^''!;,  ̂ ^^^^"^  Lorrain-Smith's 

hvdr^mi.     W^^f  ̂   °f       blood,  to  be  due  to  a 
SouTa  °f  the  blood  is  increased 

Sobh,  VS.  P  f i"  the  cellular  elements  and  h^mo- 

and  is'thl^^verf^^  ̂ ^'-^^^^^  ̂ ^"^ition  found  in  chlorosis, 
nftw  !  "^^^     that  found  in  pernicious  anemia  the  features of  which  are  very  rarely  met  with  in  agchylostomiasis 

h™|lobin,  21  per  cent    c*f,^„/°"^^^  ■  Erythrocytes^, 776,000  ; 
10  -3  pir  cent.    BoycoS  and  Hald^n^^     ̂  '  ̂f'"'"'^^^''  ̂ '^^^  •  eosinophiles oycort  and  Haldane  in  seventeen  cases  found  erythrocytes 
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from  4.072,000  to  1.533,000;  haemoglobin  from  58  to  ̂ ^^^^^^^^ 
indexfromo7itoo-56:leucocytesfr^^^^  ^  per  cent.; 
487  per  cent.  ;  lymphocytes,  14  4  P?^, '  ,er  cent  •  mast  cells,  o-6  per 

Lnsftionals,  7-4  per  cent^;  eos>^opln^  Sythrocytes  from  normal  to 
cent.  Ashford.  Kmg,  and  Gutierrez  founa  ery  y  ^.^^  5,000  to 

754,000  ;  ha^moglobm  from  8  ̂ o  ioi  per  cent  ^^.
^  . 

]S£z^is^::s^^
  = • 

"xhe  red  cells  may  show  Pathological  ch-ges  a^^^^^^^ 

st^sSs^«;s5^ii5^ 

^^^^^^
^^^^^^

^ 

°X-'t?hS- shown  that  the  ̂ ^^^^^T^^^^^ be  seen  in  the  blood  before  a  condition  ̂ ^^^[^^^^^^^  to 
when  it  is  found  that  there  may  be  h^gh  leu^^^^^^^ 

56,000-with  a  very  high  eosmophile  
fi|are  of  56  2  to        P  ̂^^^.^ 

while  the  h^moglobm  was  ̂ ^/^^ to  8°  Per  c^ent       ̂ .^^  ̂ ^^^^ 
sets  in,  a  leucocytosis  is  much  ^^^0^  hand,  a  leuco- 

in  which  anemia  develops  quickly.    On  t
he  otn  ^^.^ 

penia  may  be  seen  if  the  case  is  -"'^^^^^'^i.^t^t  ̂ ^^^  that 
alteration  from  a  high  state  of  l^^^^^h  Jhrst         he  thought 

of  leucopenia  with  severe  anamia  ̂ ™ght  at  nrst  .  Boycott, 

to  be  exphcable  by  the  hydr^.n^^^  f  o
ducmg^  y 

however,  considers  that  this  is  "ot  so  for  he  po^^t  ̂ ^^^^^ 

cytosis  can  occur  with  marked  ̂ .^f^™;^' volume  and 

tendency  on  the  part  of  the  blood  to  restore  i^^s  ave
   g^^^  ̂̂ .^ 

composition  when  ̂ tered  from  the  no         chlorosis,  says  that, 

Sri  
tli'e  leS^^^^^  count  of 

 agchylostomiasis 
would  not  be  affected  by  the  hydrffiinia^      probably  exhaustion  of 

He  thinks  that  the  true  ̂ ^Pl^f^^^^J/^S^tb^^  it  is  partially 
the  bone-marrow  P«>d^^^f^^y^*!^?  to  react  to  the  stimulus 
due  to  a  failure  on  the  part  of  the  inlivicinai  i  kucocytic 

to  produce  the  eosinophil  levtcocyte^^^^  ,^,M7an^mia.  According 
reaction  does  not  bear  ̂ ^^f^^^^^Tsln^^^^^  deducted  from  the 
to  Boycott  and  Haldane,         .^d  the  per^^^^^       of  the  remamder 

■     total  number  of  the  leucocytes  and  the  PJ^en   f^al.    The  eosino- 

then  calculated,  it  will  be  fo^?^^J°  ̂ JJ'/o^^^^^ 
nhiha  has  been  found  to  remam  after  the  °va  n^^^  ̂ ^^^^  to  a 

Cm  the  f^ces.  Any  i-A^-^f^f  ̂ ^^e  t^^fr^reolinophiha^  The 
polymorphonuclear  increase  may  hide  the^^  neutrophil,  but  no 

leucocytes  are  normal  m  f  ^ucture,  a  ^^^^^^  h,ve 

eosinophile  n^yelocytes  are  to  be  seen-^  W^^^^ 

Qhnwn  that  the  injection  
into  gnmea  pigi> 

Wrefa  certain'  fi'^^^^^^fttU  we  would  point  out  tha 

it  ttt^t,5»gh1S?srtrstLulating  
the  producfon  of  

t„e 

! 
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eosinophiles,  and  at  the  same  time  preventing  a  proper  formation 
of  haemoglobm,  and  finaUy  producing  the  hydremia.  We  must 
state,  however,  that  occasionally  we  have  come  across  severe  cases 
showing  no  eosinophiha.  Low  has  demonstrated  that  eosinophiHa 
IS  generally  well  marked  in  children,  while  it  may  be  absent  in adults,  and  suggests  that  the  eosinophiles,  which  are  tissue  cells  at 
hrst,  come  mto  the  blood  in  response  to  some  stimulus  set  up  by 

l^fhV",  \-  ̂'^^^^.^"y  disappear  as  this  stimulus  weakens with  the  prolongation  of  the  infection.  As  a  result  of  the  diminution 
of  the  production  of  haemoglobin,  the  iron  in  the  Hver  is  diminished 

Patients  often  complain  of  palpitation  or  difficulty  in  breathing' The  lungs  will  be  found  normal,  but  the  heart  may  be  displaced downwards  and  to  the  left,  and  be  feeble,  with  a  h^mic  bruit  at  Se 

TheJu^-.r  i  °^  ̂ «ck  may  be  seen  to  pulsate  markedly. 

termi?W     ̂ ^^^^^V^"^  '^^^  ^^^^^^y-  dicrotic,  and  in- 

cWIdren  ^^'^^  enlarged,   especially  in 
agchylostomiasis  was  described  years  ago  by 

ca^d  to^rbv  others,  and  more  recently  attention  hafbeen called  to  It  by  Gabbi  and  one  of  us.    In  some  cases  there  is  nn 
ever,  while  m  others  this  feature  is  present.    In  our  experience three  types  of  agchylostomiasis  fever  may  be  met  wi?h  -  ̂ 

wi^-'wif        intermittent  type,  which  is  the  commonest  and  in which  the  temperature  seldom  rises  above  100°  F 

continuour^^^''  intermittent,  and  at  times  sub- 

3.  An  undulating  type.    This  is  very  rarely  observed 

mmm^ 

quite  appSpriat^^fsTverTct^^^^^^^^^  '"""'f''''  "°* 

is  condensed  in  a  ISrl^a  ̂ \o'i:^'^\Z'''''^  ■  urine extracted  witli  absolute  aV„i,V,r    i?  I  ■        ̂   '^JTup,  and  then 

S-a«SS^^^ 
corpusc.es,  icss  ot  XX^S^ Imcu' s^^eS^ 
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disappear  on  stopping  
the  ̂ ^i-tion. 

have  been  confirmed  by  some  and  ̂ f;^^;^;^^^^  other  nervous 
Mental  and  Physical  hebetude^^^^^  ̂  

symptoms  may  be  f  ̂̂i/*^^^^; ̂   .^nation  has  been  noted. 

and  steriUty,  with  delayed  n^^^trua^^^^^^^^  ensue  from 

'"Dia?nSl-?  wX^te
  diagnosis  depends  upo

n  finding  the  ova 

in  the  fteces. 

'   ^  ^  p.c-Tj  OF  Agchylostomiasis  Fever. 

(From  a  case  in  tne  L-iinic  l
ui  o.^  r 

Anemia  in  tropical  countries  ̂ ^^^^^^ 
rlrnnsv  should  at  once  lead  the  practitioiiei         r

  ^^^^^ 

It  must  be  --ernbere^.^^^^^^^^  a  that 

easy  to  find  the  ̂ ^^l^^^^JftXes  they  require  to  be  looked  for 

to  make  the  eggs  appear  m  the  stools.  ,  ̂^^,,3  ̂ ,.e  been 

To  facilitate  the  search  for  the  egg^m  the  f
ols  sever  ̂   ̂^^^^^^  . 

eJbor^t'ed  by  F^l^eborn.  Pepp-  ^-^^ir  .^^2  Sis, 

Jl';™p.»  ̂ SSe  ao  not  .e.ai„  
on  t.e  sUde. 
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Tehmann's  method  is  to  shake  up  a  small  portion  of  f^ces  with  equal  parts 
deposif        hydrochloric  acid,  filter,  centrifuge,  and  examine  the  bottom 

Bass's  method  is  to  dilute  the  faeces  with  ten  or  more  times  their  bulk  of 
Z^lfn^  fZ   IT^^         or  three  layers  of  gauze  in  a  funnel,  centrifuge, 

1        •  ^^'^h  '^'^'^^''^  ̂ ^'^^S'  s^^^e,  centrifuge,  repeat  a  third time,  then  examme  deposit  removed  by  a  clean  pipette. 

Prognosis.— There  is  no  doubt  that  agchylostomiasis  is  one  of the  great  factors  m  producing  the  death-rate  of  a  tropical  native 
community,  very  often  because  it  is  not  diagnosed.  Ashford  Kine 
and  Gutierrez  placed  the  deaths  of  Porto  Rico  caused  by  agch'vlosto- miasis  at  30  per  cent,  of  the  total  death-rate,  and  we  are  not  at  all 
surprised  at  this  for  our  experience  indicates  that  the  disease  is 
frequen  ly  entered  m  death  certificates  as  anaemia,  general  dropsy and  malanal  cachexia.  

^  ^^'^P^'y. 

Treatment.— The  aim  of  the  treatment  is  to  kiU  and  remove  the parasites,  and  this  can  be  effected  by  thymol,  eucalyptus  oil 
eucalyptol,  beta-naphthol,  or  male-fern."^  A  case  must  not^ be  con- sidered cured  until  the  f^ces  show  no  ova  on  repeated  examina- tion after  two  or  three  weeks  

cAainuia 

coSitlon'of '.11  hi-.P^*''''^  tf^  ̂ ^^^^^^y  ̂ ^^^^^^  as  to  the condition  of  aJl  his  organs  before  treatment  is  begun,  and  should 

treatehould  b7k'  ̂ "k  f''  ̂   "        °^  whfle  beS^g 

beTn  we?opned         "  '^'^  '^'''^  ̂ ^^^       bowels  havf 

an^eSin''''°^^'^?^  ^^^^^     ̂ ^^hets,  or  as an  emulsion.    GeneraUy  15  to  30  grains  are  given  and  two  hours 

dos'eoTr.  7n'^  *°  ̂°  ̂ T^^'  '^^^  cases  by  a  tCd 

tlol  ac^t  ̂^tK\ot^  oTtKl^sr  •  'I-  ̂̂ '^ Should  be  given.    The  treatment i^^y  ̂ l^^^:^^ 

irrStion^f'  thJ""^  P^if  "ous  drug  in  large  doses,  causing  first 

According  to  the  same  anthorit..  "  'V'^^^^^onc  acid  to  the  unne. 

of  a  chrLo^e^if  X  nHr.^   I'    \'  ̂^^"^^       ̂ ^e  form 

^^.l  ̂ /^^.
JS  -res 

coiK-b^nr^^^^^^    Subt^  -  TTr^^^y  ̂   ̂ -500  of 
glycerine,  and  turpentine  -hpnn.  '""i  v°^'  chloroform, 
mist  be  given  toTvSLf  Zn  stimulant  whatever 

and  not  merely  must  ?S  be  tlJen'Lt^'^^''^^  ^^y"^"!. 
nurses  must  be  warned  S  tL  danger  of  *°  "'^^.l^  stimulants,  but  the 

soluble  in  oil.  Hence  no  pur^Xe  nf^  '7  ̂^T\  ̂ ^y^^^^  ̂ ^'^ 

after  its  administration.^  '^c:it^l^:^:^^^^ 



„SEASES  OP  W 
 AUMBNTA.V  C

AH^'^ 

,  is  nwUed  ̂ ^^^tS^ :':ZJ^ 
be  given  in  very  profound  ̂ ^f  '  '         It  is,  however,  very 

cellf    below  ̂ ^500  ooo  pe^-ub^^^^^^^^  but  the  treatt^ent 

satisfactory  in  its  le^^^^^^^^^.^^^'^esTn  a  week,  and  agam  repeated 
must  be  repeated  in  many  cases ^n.^^  .ecommends  a  hypodermic 
ova  are  seen  m  the  i^^eb  ^  •  administered, 

injection  of  strychmne  ^^ch  less  dangerous  treat- 

^Eucalyptus  OU  and  C^  oroJ^^^^   chloroform,  which  should  be 

The  usual  formula  is  :  TH,xxx. 

Olei  eucalypti.  ■  ••  '[           ..  TT\,xlv. 
Chloroformis  . .  ••  '             ..  5x. 
Oleiricini     •■  ' '  .  ,i^Arnini?  and  the  Other  halt 

a  arming  symptoms  described  by  so
me  a  ^^.^^^  euca- 

rhUdren  and  debilitated  subjects    bor
ne  p  y    ̂ .^^^^^.^  that 

yptTinstead       t\?i:':^^'l^
l.s  over  between  347°  to 

eucalyptol  is  
that  portion  

wn  cn 

Sytr  T"e%atie„ts  often 
 complam  of  ̂ sev  ̂̂ ^^^ 

s&  
Of necessary.   Th

e  results 

the  parasites, 
 are  not  brilha

nt. 

Nicol  recommends-^^^  (finely  powdered)  ; ;    l^^"  _ 

AqSse  menthffi  piperita.  ^dl^;t  male. 

Sse  a  saline  aperient^s  given.    Beta   .  P^        PSusion  of  senna,  has  also 
be  stored  in  i-P^'^'l^^ef  ̂ stor  oil,  or  calomel,  or  mfii introduced 

Ma^.-^^n  f«ll«^^^e/de?and  was  generally  used^^^^^^^  ̂ ^^^  ,n  doses 
been  strongly  recommenaea  commission  found 

thymol  in  1880     The  Po^o      ,  administermg  hUx 

4aVanlai^i^  —
 ^ 



A  GCH  YLOSTOMIA  SIS 

con^|in1^o^,^^i'^nttlS  :  Milkdiet;  a  capHie have  been  taken,  followed  in  one  aifarfe^^^r  "^7  twenty every  three  minutes  until  TisM  hT^t  uI  capsule  of  ether 
IS  pins  of  castor  oil  are  adSsSred  and  ^^st  capsuS 
^^f""'         ̂ ^''^        ■■  A  saline  pS     FouSh'  "5  grains  of 

SS^t?.^  treatn.L^^%.S^rt^eto^^^^^^^^^^^ 

~tdfedtn^^^^^^  ^^^Pted  its  e.ect 
passed  during  the\v^i  ZZ^\    .      °"  examining  all  the  feces 

these  feces  f re  stiSrupt^hUl'r'^n°"^^°"^'  ̂ '"'^  dosage water  decanted,  and  this  p?oress  re„^^^^^^^^  *°  the 
the  deposit  is  placed  on  f  S  dLh  w  tb  f        ̂ i"^?'  ̂^^^^  which 

shoJdTep^^^^^^^^^ 

opened  and  cleaned  with  iTn  40  carbolt  ̂ r'*""^'!^^  ̂ ^^^^^^  be 
dressed  with  a  carbohc  lotion^or  carbnlt  n     '  ̂ ""^  ^^ea 
Itching  may  be  relieved  by  an  dntmen^^'"/"'',"*  The 

-bed  above,  beg„„  o^Ca^„d'?eVat?:ieJrw:erinot Treatment  of  the  Mouth.—Yox  about  twn       i  . 
the  patient  should  use  a  mild  antisenfl         ̂ ^^^s  after  infection 

noftSSlo^rlS- £^ 
S;-^anythin,  ̂ ^tt&S 

thf  ̂ ^^^^^^^^^  be  based  upon  an  attempt  to  Idll  " the  human  being  by  the  paraSf  W  •     "^T^""^       infection  of 
hese  methods  it  is  absol^^Srnecessl  *°      successful  in 

^"d,*,^^  P«°^  of  a  district  in  thLss^^^^^^^^^^^  both  the  rich 
be  done  by  illustrated  lectures  and  no  This  must 
An  appeal  must  also  be  made  to  thr.'^P^/'^  ̂ "  vernacular, 
treatment  when  suffering  fTom  sldn  ern^^-''^  '      '^^^^  for The  first  method  is  the  mn^tflo  k7   P*'°"^  °^  anaemia, 
^cale  at  Porto  Rico  anron  ?  been  tried  on  a  lar^e 
quickest  way  is  to  examL  fi  "'^"^ , estates  and  in  mines  t£ 
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Of  course  a  certain  degree  of  eosinophilia  is  also  present  in  cases  of 

ascariasis  and  other  kinds  of  helminthiasis. 

With  regard  to  the  second  method,  the  formation  and  use  of 

proper  latrines  may  do  much.  With  regard  to  estates,  tea-bushes, 

etc.,  should  not  be  allowed  to  grow  right  up  to  the  cooHes'  lines, 
but  a  clear  area  should  be  left,  and  this  should  be  treated  from  time 

to  time  with  quicklime.  Further,  every  alternate  row  of  bushes 

might  be  left  out  in  the  half- acre  adjoining  the  lines,  and  in  the 

vacant  spaces  latrine-holes  lined  with  lime  might  be  dug.  The  use 

of  bucket-latrines  and  the  destruction  of  the  faeces  in  a  small  crude 

incinerator  would  be  better,  and  could  be  easily  managed  on  estates. 

Fig.  528.— a  Cheap  and  Easily  Constructed  Inci
nerator. 

The  best  cheap  latrine  is  '  Bailey's  patent,'  manufactu
red  by  the 

Empire  Engineering  Company  of  Cawnpore,  at  a  
cost  of  118  rupees 

for  a  two-seat,  and  360  rupees  for  an  eight-seat  latrm
e. 

The  figures  show  small  incinerators  m  use  m  a  mill  and
  m  a 

gaol  in  Colombo,  but  it  must  be  remembered  that 
 faeces  require 

a  considerable  amount  of  fuel  and  a  considerable  dr
aught  before 

they  are  properly  burnt.  There  is,  however,  no  need  t
o  go  to  great 

expense,  and  a  simply  constructed  incinerator  will
  often  work  well 

if  a  httle  smell  is  not  objected  to.  In  order  to  calcula
te  the  size  ot 

latrine  required,  it  must  be  remembered  that  an  I
ndian  community 

is  estimated  to  pass  8  ounces  of  faecal  matter  per  diem
  in  a  mixed 

population  of  races,  sexes,  and  ages,  and  40  ounc
es  of  urine.  Ihe 

usual  size  of  a  galvanized  iron  latrine-bucket  is  14  inch
es  high  by 

12  inches  broad  at  the  mouth  and  9  inches  at  the  base,  a
nd  it  has  a 
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cubic  capacity  of  0-9  cubic  foot,  and  is  said  to  weigh  10  pounds when  full.  Coir  fibre  is  often  mixed  with  the  faecal  matter  in  the 

proportion  of  2-J  pounds  of  coir  to  i  pound  of  frecal  matter  or  i  gallon of  urine. 

1 

!, 

\ i 4 
i 

Fig.  S29.-ANOTHER  Cheap  and  Easily  Constructed  Incinerator. 

anftL'^^av^a^s^pp^^  f  ̂j-Pl^  incinerator, 
which  is  carried  out  at  nFght :-  following  details  of  their  process, 

Average  amount  of  firewood  used  per  burning,  2^1mndredwei..hf 
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The  urine  can,  of  conrae,  be  separated  from  the  faeces  by  using  a  Donaldson's 
separator  Latrine,  Tlie  urine  can  then  be  disposed  of  by  burial,  and  the  faeces 
burnt. 

There  is  no  doubt  that  some  such  method  would  have  excellent  results  in 
dealing  with  the  problem  in  small  communities  and  estates  if  carried  out 
]properly. 

Badly  infected  lands  might  be  treated  with  lime.  It  has  been  recommended 
that  coolies  should  protect  their  feet  by  first  dipping  them  in  a  bucket  of 
tar,  and  then  in  one  with  sand . 

The  method  of  deaUng  with  a  large  community  is  best  exemphfied 
by  quoting  the  excellent  work  of  the  two  Porto  Rico  Commissions, 
temporary  and  permanent,  the  former  consisting  of  Ashford,  King, 
and  Igaravdez,  and  the  latter  of  Igaravdez,  Martinez,  and  Sein  y  Sein. 

Patients  attend  at  a  central,  or  one  of  the  outlying  depots  or  dispensaries, 
where  their  stools  are  examined,  and  they  are  given  medicines,  and  a  card 
with  the  following  instructions  : — • 

1 .  Take  one  of  the  two  purgatives  given  to  you  to-night  (sodium  sulphate). 
2.  Take  at  6  a.m.  to-morrow  half  the  capsules  [all  the  capsules  equal  45  to 

60  grains  (3  to  4  grammes)  of  th^nnol,  or  23  to  45  grains  (t  "5  to  3  grammes)  of 
fi-naphtholj . 

3 .  Take  the  other  half  at  8  a.m.  the  same  morning. 
4.  Take  the  other  purgative  at  10  a.m. 
5.  You  should  neither  drink  wine  nor  any  alcoholic  liquor  during  the  time 

you  are  taking  these  medicines. 
6.  Come  for  more  medicines  until  the  physician  .says  you  are  cm-ed. 
7.  Have  a  privy  in  your  house.  Do  not  defaecate  on  the  surface  of  the 

ground,  but  in  tlie  privy. 
8.  Do  not  walk  barefooted,  so  that  you  may  a.void  catching  mazamorra  in 

your  feet.    Wear  shoes,  and  you  will  never  suffer  from  anaemia. 

In  addition,  farmers  were  requested  to  stop  the  pollution  of  the  ground,  and 
to  introduce  the  use  of  shoes. 

The  result  was  that  1 1  per  cent,  of  the  population  were  treated  in  the  j^ear 

1906-07  (89,233),  and  of  these,  25  7  per  cent,  were  cured,  17 '4  per  cent,  practi- 
cally cured,  40  "5  per  cent,  were  under  treatment,  16 '2  per  cent,  ceased  to 

return,  and  o'2  per  cent,  died,  at  a  total  cost  of  ̂ £9,600,  of  which  £7,200  went 
in  salaries  and  ̂ 1,100  in  drugs. 

Again,  ihe  highest  credit  must  be  given  to  the  Americans  for  the  fearless  way 
in  which  they  spend  money  on  the  prevention  of  disease  and  the  free  hand 
which  they  give  to  the  sanatarian  in  the  tropics. 

In  mines  Oliver  recommends  that  a  solution  of  iron  sulphate  be  used  as  a 
wash  for  the  floors. 

Summary  of  Preventive  Measures. 
Educational : — 

Instruction  of  rich  and  poor  with  regard  to  the  methods  of  infection, 

symptoms,  treatment,  and  prophylaxis. 

Personal  Prophylaxis  : — 
1.  Protection  of  the  feet. 
2.  Protection  of  the  hands. 

3.  Immediate  treatment  of  the  eruption  on  feet  or  hands. 
4.  Necessity  of  early  treatment. 

Public  Prophylaxis  : — 

1.  Search  for 'and  treatment  of  carriers. 
2.  Search  for  cases  of  the  skin  eruption  and  treatment  of  the  same. 

3.  Search  for  cases  of  anaemia  and  treatment  of  same. 

4.  Provision  of  sanitary  conveniences  kept  in  good  condition,  and 
associated  with  a  good  system  of  conservancy. 
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Ascariasis. 

Definition. — ^Ascariasis  is  infection  witli  Ascaris  lumbricoides 
Linnaeus  1758,  Toxascaris  canis  Werner  1782,  or  Belascaris  mystax 
Zeder  1800,  the  first  named  being  mucli  tlie  most  common. 

Symptomatology. — ^Tlie  symptoms  may  be  nil,  or  may  resemble 
those  of  cestode  infections,  being  partly  gastro-intestinal,  partly 
reflex,  while  skin  irritation  and  eruptions  may  also  be  present.  If, 
however,  the  number  of  parasites  be  very  considerable,  signs  of 
toxic  poisoning,  or  even  of  intestinal  obstruction  from  interlacing 
of  the  worms,  may  develop,  but  the  great  danger  is  from  the 
wandermg  of  the  parasites.    If  they  wander  up  the  bile-duct  and 
mto  the  hver,  they  may  cause  abscesses  in  the  Hver.    We  have 
found  as  many  as  eleven  worms  in  the  bile-duct,  with  a  large 
number  in  the  hver,  three  of  which  lay  in  abscess  cavities.  They 
may  also  enter  the  duct  of  Wirsung,  and  cause  shght  inflammation 
of  the  pancreas,  or  go  into  the  appendix,  and  cause  appendicitis. 
Further,  they  may  pierce  the  bowel  in  cases  of  ulcerative  conditions 
of  the  bowels,  and  enter  the  peritoneum  or  the  bladder,  or  enter  the 
lung  the  nose,  or  the  ear  by  the  Eustachian  tube— in  fact,  they  may 
wander  all  oyer  the  body.    The  observer  must,  however,  be  careful to  distinguish  between  the  post-mortem  and  ante-mortem  wander- 

ings of  these  worms  ;  in  the  former  case  the  worms  are  generally 
found  ahve.   The  most  important  reflex  symptoms  are  the  con- 

vulsions so  commonly  met  with  in  children.    We  have  seen  cases  of 
fever  resembling  typhoid  (typho-lumbricosis)  which  on  post-mortem 
examination  have  shown  no  lesions  of  typhoid,  but  enormous numbers  of  ascaris. 

eggs'tftS^Is^^  diagnosis  wiU  depend  upon  the  discovery  of  the 

Jrlfv^^''^\7^'^^  best  treatment  is  santonin,  with  some  form  of purgat  ve.    Usually  santonin  is  mixed  with  an  equal  quantity  of 
for  ''''  g^v^^V-f ?  '  3  grains  for  an  adult,  and  I  grain for  every  year  of  life  for  a  child.  The  dose  is  given  ev^ry  morning for  two  or  three  days,  and  repeated  again  in  a  week  if  eg^stm 

caTe'bC'n  '  '^r"  ^^^^^^^  that  santonf  may cause  blue  or  yellow  vision. 

Oxyuriasis. 

Linn^us^TeWs^e^^t/M  ̂ ^^^^^^^^^^^  ̂ ^th  Oxyuris  veymicularis Sv^^*  ̂   I       P- 147).  and  is  common  all  over  the  world 

the^iSf/.^""^  symptoms  are  irritation  in  the  region  of 
the  anus,  with  sometimes  a  distinct  entero-colitis,  and  sometTmes 
n^the  noT-  W'"  r'^""^-  ̂ '^^^^        ̂ ^ere  is  a  s^nse  of  Sron I^^  diagnosis  is  to  be  made  by  finding  the  worms  in 

^^'^  the^worms^ma; rteTti;:; 
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forms  require  internal  treatment  with  santonin  and  calomel,  as 
described  under  Ascariasis.  Flynn  recommends  sulphur  (gr.  iii.) 

three  times  a  day  in  adults,  and  gr.  i.ss.  in  children,  given  as  a  cachet 

or  lozenge.  A  lO  to  20  per  cent,  calomel  ointment,  diluted  unguen- 

tum  hydrargyri  (i  in  4),  may  be  apphed  to  the  anus,  or  iodoform 

and  naphthalin  suppositories  may  be  used. 

Intestinal  Polyparasitism. 

We  have  investigated  the  question  as  to  which  parasites  are 

commonly  present  in  natives  of  tropical  Africa  and  Ceylon,  and  find 

that  it  is  the  rule  rather  than  the  exception  for  their  intestines  to 

harbour  more  than  one  species  of  parasite. 

iEtiology. — Ascaris  lumhricoides  is,  in  our  experience,  by  far  the 

most  common  parasite,  and  it  is  often  associated  with  either  Trichuris 

trichiura  or  Necalor  americanus  (or  Agchylostoma  duodenale)  in 

double  infections,  but  triple  infections  with  these  three  parasites  are 

not  uncommon,  and  quadruple  infections  of  the  three  associated 

with  Sirongyloides  intestinalis  are  also  common. 

Associated  with  one  or  more  of  these  worms  it  is  by  no  means 

unusual  to  find  Loschice  and  flagellates,  especiaUy  Trichomonas 

hominis,  and  more  rarely  ciUates — e.g.,  Balantidium  coli.  Oxyuris 

vermicularis  is  fairly  common  in  children,  but  tapeworms  are  pot 

so  frequently  met  with  in  Ceylon,  India,  and  Equatorial  Africa, 

while  they  are  extremely  common  in  Abyssinia. 

In  China  and  other  countries  Trematode  infections  must  also  be 

considered,  and  in  the  West  Indies  and  Africa  infection  with 
Schistosoma  mansoni. 

Symptomatology— The  symptoms  presented  by  the  patients  may 

be  nil  if  the  parasites  are  few  in  number,  and  will  in  any  case  depend 

mostly  upon  the  action  of  that  species  which  is  known  to  be  the  more 

pathogenic  or  which  is  most  abundant,  but  it  may  be  very  difficult 

or  impossible  to  separate  the  symptoms  caused  by  one  parasite  from 

those  due  to  another.  Cases  may  show  signs  of  fever,  anfemia, 

diarrhoea,  and  even  dysenteric  symptoms  may  appear  if  the  infection 
is  heavy. 

Treatment.— The  treatment  must  commence  with  that  laid  down 

for  the  parasite  which  is  the  more  important  from  a  pathogenic  point 

of  view— g.g.,  in  the  case  of  a  double  infection  with  Agchylostoma 

and  Ascaris,  the  agchylostomiasis  must  be  treated  first  and 
 then 

the  ascariasis. 

Gordiaceiasis  and  Acanthocephaliasis  (see  pp.  564  and  565). 

Infections  with  species  of  the  Gordiacea  and  Acanthocephala  are  rare. 

Treatment  would  be  on  the  same  lines  as  for  '  ascariasis.' 

Intestinal  Diplopodiasis  and  Chilopodiasis  (see  pp.  576  and  624).. 

Diplopodiasis  and  chilopodiasis  are  rare  and  unimportant,  giving  rise  to 

intestinal  pains  and  diarrhosa.     The  diagnosis  is  only  possible  on  discovery 

of  the  parasites  in  the  fteces.     The  treatment  is  the  chloroform  mixture,  as 
for  agchylostomiasis. 
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Gastro-Intestinal  Myiasis. 

Definition. — Intestinal  myiasis  is  the  invasion  of  the  intestine  by 
the  larvae  of  certain  species  of  flies,  but  especially  by  those  belonging 

to  the  genera  Sarcophaga  (p.  706),  Fannia  (p.  734),  and  Aphiochcela 
(p.  699). 

History. — Many  stray  cases  of  myiasis  have  been  reported  from 
time  to  time,  but  these  have  been  gathered  together  by  Portshinsky 
in  1S79  in  the  twelfth  volume  of  the  Horce  Societis  EntomologiccB 

Russicce,  by  Huber  in  iSgg  in  Bibliographie  der  Klinischen  Ento- 
mologie,  Heft  3  (Diptera),  and  by  Calandruccio  in  the  same  year  in 

the  Archives  de  Parasitologie  ;  by  Pfeiffer  in  igoo  in  his  work  Fliegen- 
larvce  als  gelegentliche  Parasiten  des  Menschen;  in  190 1  by  Thebault 
in  the  Archives  de  Parasitologie ;  also  by  Wellman,  and  by  Austen 
in  an  excellent  paper  read  before  the  Society  of  Tropical  Medicine 
and  Hygiene  of  London  in  March,  1910.  Cases  are  also  referred 

to  by  Splendore  [Arch,  de  Parasitologie,  1910),  by  Gan^od,  and  by 
Soltau  in  the  Journal  of  Parasitology,  1910.  We  have  seen  several 
cases  in  Ceylon. 

etiology. — Intestinal  myiasis  may  be  produced  by  the  larvae  of  the 
following  species  : — 

SARCOPHAGIDiE  :  

Sarcophaga  carnaria  Linnajus  1761. 
haemorrhoidalis  Fallen  i8io. 
haematodes  Joseph. 

,,  af&nis. 

Anthomyid^e  : — 

Fannia  canicularis  Linnasus  1761. 
incisurata  Lett, 
manicuta  Meigen. 
saltatrix. 

des  jardensii. 
.  Hydro tasa  meteorica  Linnaeus. 

MusciDiE  : — 
Musca  domestica  Linnaus. 

,,    corvina  Fabricius. 

, ,  nigra. 
Curtonevra  stabulans  Macquart. 
Pollenia  rudis  Fabricius. 
Calliphora  vomitoria  Linnaeus  1758. 

erythrocephala  Meigen. 
azurea. 

Lucilia  caesar  Linnaeus. 
regina  Maly. 

Chrysomyia  polita  Linnaeus. 

Tachinid^  : — 

Tachina  larvarum  Meigen. 

MiCROPEZID/E  :  — 

Calobata  cibaria  Meigen 
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Syrphid/e  : — 
Eristalis  tenax  Fabricius. 

arbustorum  Fabricius. 
dimidiatus. 

Helopliilus  pendulinus  Meigen. 

Phorid^  : — 
Phora  ruflpes  Meigen. 

THEREVIDiE  : — 
Tliereva  nobilitata. 

SEPSIDiE  : — 

Piophila  casei  Linnaeus. 

Drosophilid^  : — 

Drosophila  funebris  Meigen. 

,,  melanogastra. 

CESTRIDiE  : — 

Spilogaster  divisa  Meigen. 
Gastrophilus  pecorum. 

Rarer  forms  of  myiasis  are  those  by  larvae  of  the  Tipuhd^  b
y 

eggs  and  larvae  of  the  CuHcidte.  and  by  the  
bots  of  Gasirophlus 

^^The  eggs  or  larvae  of  the  above-mentioned  flies  enter  the
  ah- 

mentary  canal  with  the  food,  especially  with  veg
etable  food  m  an 

uncooked  or  partially  cooked  condition.    Ano
ther  method  is  for 

the  fly  to  deposit  its  eggs  on  the  nostrils  and
  hps  of  children,  from 

which  they  pass  into  the  stomach  and  intestine
s,  and  a  third  method 

'is  entry  of  the  larvae  into  the  rectum  while  using  
a  privy.  Intes- 

tinal myiasis  is  not  uncommon  in  cattle,  both  ̂
  the  Temperate 

Zone  and  in  the  Tropics.    There  seems  to  
be  no  doubt  that  the 

larvs  can  hve  for  a  considerable  time  in  the  in
testine^  but  the  niost 

marked  example  of  this  is  Aphiochceta  fer
rugtnea  Bvnn  which  is 

beheved  to  be  capable  of  passing  through 
 its  entire  ̂ e- cycle  m 

the  human  colon,  because  both  newly  ha
tched  and  f ul  y  gro^^al 

larvae  were  passed  by  a  patient  every  two  
months  for  nearly  a  year, 

notwithstanding  the  fact  that  nothing  was  said  to  b
e  ̂ aten  whid^^ 

could  have  contained  either  eggs  or  larv^.    It  is  stated  that  ̂ p^c^^^^^ 

of  the  Phoridae  have  been  found  m  corps
es,  and  it  has  been  stated 

that  the  living  larv.,  pup.,  and  imagines  
of  spec-s  o^  Camera 

were  found  in  numbers  in  a  corpse  exhumed
  at  La  Fayette,  Indiana, 

U.S.A.,  two  years  after  burial.  , 

If  there  is  any  truth  in  this  statement
,  it  proves  that  the  life-cyde 

of  these  flies  can  be  completed  m  a  pa
rasitic  state,  w^i^^ 

explain  the  possibiUty  of  a  patient  suffenng  from  fy^f'^J^^ 

twelve  years,  and  during  treatment
  passing  i,ooo  to  1,500  aivae 

S  p.  734).  Fenwick  also  reports  ca
ses  in  which  it  seemed  p  ob^ 

able  that  the  whole  life-cycle  was  completed  m  man.  It ;s  o^  j^^^^^ 

that  these  statements  require  caref
ul  conftrmation  by  other  similar 

cases  before  they  can  be  accepted  w
ithout  reservation. 
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T]fose^?t!fe  mS/S"''''  '''''^"^  ""f^^?  gastro-intestinal  disturbance, 
of  the  CEs trid^  anrf  Tin  "°  disturbance,  but  those 

these  wounds  ̂   ^"^^  '""^^  ^1°°^  through 

toSelt'Sr~^te^^^^^^^^  P--^  --y-g  from  four 
either  feU  qTte  well  or  hS"t7  P^*^^^*'  has 
and  anoriiT  bL7n.  to  Ipi  H  ̂̂ f^"^  ̂ 'T  ''^^^  abdominal  pains 

and  farntaess  a?d  i^S  "^'^^-l'^''^^^^^^^^^^'  headache,  thirst, 

deliriuif  VerSo  maf l^i  ITf  ngors,  convulsions,  and  even 

which  may  laS  tTo  rten  l.S  n  g^"^^,^^  there  is  some  fever, 

fever  and  th^Srh^I  renZ^.i.  T"'  Sometimes  the  continued 

able.    PaiS  varv  W  Z  diagnosis  of  enteric  fever  prob- 

0iS'?Sln''a;tSn5c°"^'i  '^fi,*"^"         ̂         of  castor 

avoided.  *  "''"■S  and  fresh  salads  should  be 
Intestinal  Scoleclasls  (see  n  753) 

Scoleciasis  is  the  infection  with  the  larv.  of  beetles,  and  is  very  rare. The  Vomiting  Sickness  of  Jamaica. 

c^^f?^^i^e^S&5SS^,J;  d^cribed  a  disease  of 

St^itX-it^aThT^^^^^^ 
txon  were  possible,  migjf ̂e  fo  '  .  t^h  °^  ̂^Ptoms  which,  if  full  investS- 

^tiology.-The  sti^olLy  s  unknown  "^^'fy.^^^^  of  some  known  dfseaf e 
are  merely  those  of  enlargement  ;  ̂""^        POst-mortem  appearances 
liypostatic  congestion  of  the  W°*^^  ̂ ^^^^  °}       brain  and  spinal  c?5d 
and  mtestines,Vth  the  presin?lof  a  dfrl  T  °'       "'"^"^^  °f  tl?e  stomach 

The  disease  is  found  in  cWldren  from  f ?  '^^^  substance  in  the  lume^ 
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U,tle  a.ue  it  vomits  its  last  ̂ J^^^^S^^^^^-^ later  the  vomiting  ̂ ^f^^'^^^'^.f^^XV^at^en  recovers,  but  not  infreqaently 
panied  at  times  witla  fever     Usually  tli.  pa  ^  ̂ ^P'^^.L^^v 

^^^TrSSSnl-ll^ebesttreatmentis
santonmanclc^^^ 

?rophTxis.-Nothing  
is  known  as  to  thrs. 

Earth-Eating. 

beSt  their  »nbon.  babies  In  G"*^"^  »J,rth  containiBg  s»lph»r  a, 

countries  natives  occasionally  <=i»t  g'^^t  said  that  the  AmM  «sed  to 

a  prophylactic  aga.nrtd«e^^^ 

„it2  pL  in  g^KSr",nStly  s"fc  from  
agchylostom.as,s,  and 

'iave^^owSh-TdSy  or  ea?thy  colour. 

.  ,     ̂̂ ""tralia)
.    Gastric  spiroche

tosis 

coastal,  where  it  is  caliea    g  ^^^^^  ̂  

-So^y^^e  -S'nslerbr
Se  oTtie  st'SacT'  spiro

chete  is  o. 

toxins,  but  its  pathological  eae«  t„t  it  seems  to  be 

»h1ev£Te°plSte^^^^^^^ 
Other  hand,  many  years  

ago  tner 

ISfo"t=  ar^^"!'^^^^^^^     'K
fitrS  nfmfS:  that  district. 

growth  of  grass  afte
r  the  fiist  rams. 
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uf""^  of  both  sexes,  any  age,  and  all  races  may  be  afiected,  those  in  robust 
health  equally  with  those  in  ill-health.  roDust 

■ift?rTffircf!°^°P-^i^-^'^  symptom  is  vomiting,  which  occurs  only 
some  ti^^^nf?  ■  ̂ ̂ "f  "'-rT  ̂^'^'''^-''^  a  few  minutes,  or  may  be  delayed  for 
and  remTndt  nn.  n/T^'  '^^^'-acter  of  the  vomiting  is  quite  distinctive, and  remmds  one  of  the  action  of  apomorphia.  It  is  very  sudden  and  rarelv 
x^s'se^'  ̂ '^'^^'"P^'^i^d  or  followed  by  Jy  nausea,  straining  or  pain  The  e 
be  extremer/i?n'r°'''*°'y  ''?f  '  ̂̂ ^^^equently  it  is  so  sudden  as  often  to be  extreme  y  embarrassing.  It  may  occur  after  every  meal  or  only  after  one or  two  meals  in  a  day.  It  may  be  every  day,  or  there  may  be  intervals  of  one or  severa  days  between  the  attacks,  which  also  vary  in^heir  duradon  From 
Se  Concurrent ''T  J°  '"^^  ''^''^^'^^  that  the  attacS thl  ff'P'^""^^*  with  and  due  to  the  death  of  some  of  the  organisms  and  that 
H^f,rnfr'''^f       1^'"°^'  -^^'^^  "one  or  too  few  die    Tn  the  inter- 
tTe  more°oT  any  interference  with  the  general  health,  butin wpL^f  ft      less  contmuous  cases  there  is  sometimes  considerable  loss  of 
f^e^  i:  I    f^^l^iit^^tion  tl^en  resulting  in  ill-health.    There  is  noToss  of  appe 
innc'  ̂"t^^t^er  the  reverse.    If  the  attacks  are  short  and  the  inSriSss^ons 

TreS«n?''  'fP'^^'fy  'Children,  sometimes  increase  in  weight. 

the  causal  oreTnl^in^     '°  treatment  is  to  destroy +;rf..^^    ̂   organism  in  the  mucous  membrane  of  the  stomach     Cvllin  in  m  1p 
any  eff   f  ^  T'^T  '^"^^        ̂   ̂vine-glassf  ul  of  water  thrS  times  a  day  i  g^ner^ 

tiS;s?darthTirr,?h""*-    ̂ ^5^°^  gi-^"  -  i-grlin  Ses^tTree 
Son  fr^smvCe™  r^rf  "^""'^^^  "'1*  ̂ ^^^  alcohofor  oil.  Chlorine 

suggeTed^rfcLS'l^id'^Losre  'and ̂ "naXZ'"'^^t  ''^"^^ 
iTopnylaxis.— Nothing  is  known  about  this. 

Entalacao. 

RBmSL^liii^S'^,^^^^^^^^         Tropicale,  Tropical  Cardiospasmus. 

of  Brazil.  havinrbeerdescSbed  bv  iS^^r  t  ̂   ̂ '"^^  ̂ '"^^^  P^^s 
hos.  Bouchard  hat  nnttl^^  ̂   Botelo  Langard,  and  recently  by  Paran- 
is  due  to  a  worm  ^  somewhat  similar  disease  in  pheasants  which 

^^CJimatology.-It  appears  to  be  locaUzed  to  some  districts  in  the  interior 

is  a^Sti^SstsTtlllTt /s^"n^"         ̂ n.'^  '-Sgested  that  it diseased  manioc     Thetst  theor^h.?h''  °i  connected  with  eating 
Morbid  Anatomy.-No  n^aJ^os^^f^^^        ̂ '""^^^^  ̂ "^^"^^  Paranhos. 

SymptomatoIogJ;-The  pSt  ''^    ̂^''^  '°      ̂ ^^"  discovered, 
eyen  Uquids.  and  feels  L^tWh  th?^  swallowmg 
and  had  not  reached  the  stomfn^^.^Lt  ,5^^  ̂*°PPfd  in  the  cesophagul 
choked.  DuriuR  the  ltL!l  Thl  ',  \  J^^  ""^"^^  'd'engasgo.'  meaning 
the  arms  aboS  and  becomes  d  Json^^^^^^^^  anxious-looking,  throws 
protrude.  The  swalloweTfood^  rb?m,Vh?  k""  ̂ °°gested  and  the  eyes 
rather  than  of  true  vomSin^     Th.         I  P'^^^^^^  regurgitation 
freedom.  After  a  timeThe  patient  mtt  t  '  recurrent,  with  intervals  of 
tion.  and  die.  Va-tient  may  become  cachectic  from  lack  of  nutri- 

nnJ^s^a^  chi^i^iVvVbSS^^^^  ^^^i^^^  symptomatic.  Bro- 
e  ueen  given,  but  a  change  of  climate  is  essential. 
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CHAPTER  LI 

SPRUE  AND  OTHER  DIARRHOEAS 

Spnie-Pseudo-Sprue-Hill  diarrhoea-Low-country  morning  diarrhcBa- li'lagellate  diarrhoea — References. 

SPRUE. 

Synonyms -Ceylon  sore  mouth,  Aphthoides  Chronica  TroniVal 

'  Indische  spruw '  ^'  ^       '^'^^^^^  Batavia 

ulcerative  condition  of  the  tongue  and  k  pecuhar 

abk  ma^A^^'^iis'^^^^^^^^  -o^t  remarkably 
'  aphthoides  chronic?'  ™der  the  name 

theV^rbe  no  possible  ^"^-^^  reading,  and 
disease  we  now  caU  sprue    Th^  J^A    ̂'\^^^P^}Pt^on  refers  to  the 

Grant  (1854)   Cunnin^ghani  Ti^^^^^^  (^^35). 
that  they  were  acouaintedwi  A  7h-  symptoms  mdicating 

of  Ceylon  gave  a  ^e^y^ood  account  o^^^  '^1           ̂ ^^^^  Elliott 
'  phthisis  abdominalil'^                  °^  '''^^^^y'  ̂ ^^^^^  he  called 
At  the  same  time— t.e.,  1864  to  t8Sq  -Pr-or^^i,     u    ■  ■ 

a  peculiar  form  of  diarrhre^  ctr-Voni^r  .  Physicians  noted 

which  perplexed  them^Ser.b     "  T  China, 
it  was  dysenteric  irnSe  w^^^^^^^  ^^^^^^"g  tha 
probably  a  new  disease        '  considered  that  it  was 

dislasf  ̂ l^^rhT  clea.ly  dehne  the 

pendently.  Van  der  Burg  desrrihWt^+      ̂   y^^""'  inde- 

r-a.   These  .H.ee  aS.^  pe~4^^^^^^^  {^3^^ 

^  3  2 
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a  Clinical  entity.    Since  then  many  i^lP-^J-t^!!  P^P.^^^^^ 
htve  appeared,  notably  Ronx's   Traite   

m  1888,  ilnn  s  isiiosis 

hi  t8q7  S  Cantlic's  papers.   The  most  
modern  account  is  Brown  s 

monograph  (^908),  with  a  full  history,  
and  Begg's  monograph  on 

the  diagnosis  and  treatment  (1912)-  .  . 

Climatology— The  endemic  home  of  spr
ue  appears  to  be  As  a, 

esSv  Saya,  Sumatra,  Java,  
Siam,  and  Annam  ;  but  it  also 

extends  LtoS^^  India  and  Ceyl
on,  China  Australia  (East  and 

South)  New  Caledonia,  the  Fiji  Islands,  and  Japa
n.  Pof JIY^^ 

p?Ss  i'n  the  West  Indies,  where  Hillary  
ongmally  described  it,  and 

Tmav  occur  aU  through  the  tropics 
 ;  but  if  so,  it  must  be  rare  m 

cerS  ?egTons-as.  foi^example.  We
st  Africa.    Rare  cases  of  sprue 

°'5^ulSogy .'^^^^  following  theories  have  be
en  or  can  be  brought 

Snru^is  not  a  separate  disease,  but
  a  complex  of  symptoms, 

which  may  be  m'et  witE  in  widely
  different  pathological  conditions

. 

2.  Sprue  is  a  climatic  disea
se. 

3'  Sprue  is  a  food  disease. 
4,  Sprue  is  a  deficiency  dise

ase. 

T  Sprue  is  a  disease  due  to  h
elminths. 

6  Sprue  is  a  bacterial  dis
ease. 

7  Sprue  is  a  disease  due  
to  fungi 

r St^hU"^  —  tt  Sy.tin,
  found    aU  so.s  o, 

pathological  conditions  ,i;ffprpnt  rocci  bacilH,  etc.,  have 

^  Bactenal  Theory. -^^nmerous  ̂ ^^^^^^^^^  ilacfadyen's 
been  described,  but  so  far  ̂ '^^^-^"^X"^^^^^  of  the  malady, 

bacillus-have  been  demonstrated  
to  be  tne  cai^s^ 

Attention  must  be  called  to  certain  ̂ ^^^^^  P^^^^^^^^^^^  These  cases 

by  one  of  us,  and  due  to  a  baciHu  o  ̂ he  Rcxi^^^^^^^^^^    P  ̂^^^^^  ̂ ^^^.^^^ 

i  orT;  a^o^uS  ̂ \:^lr
^^en.  pV^ed  ̂vith  the 

Flexne?-llke  bacillus  isola
ted  from  the  stools. 
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The  Hyphomycetic  Theory. — This  theory  is  very  old,  and  is  sup- 
ported especially  by  Dutch  and  French  observers.  It  is  uplield  at 

the  present  time  by  Le  Dantec  and  many  other  authorities.  This 

tetiological  theory  has  been  investigated  by  one  of  us  in  conjunction 
with  Low.    The  conclusions  arrived  at  are  : — 

1.  Fungi  are  found  with  extreme  frequency  in  the  mouth  and  the 

intestine  of  sprue  patients  ;  but  in  the  tropics  the  same  fungi  may 

be  found — though  in  less  amount  and  less  frequently — in  the  stools 
of  normal  people  and  individuals  suffering  from  various  diseases. 

2.  The  commonest  fungi  found  are  those  of  the  genera  Monilia 
and  Saccharomyces.  The  most  frequently  met  with  are  M.  enterica 
Cast.,  M-  fcBcalis  Cast.,  M.  intestinalis  Cast.,  M.  rotunda  Cast., 
M.  decolorans  Cast,  and  Low. 

3.  Fungi  cannot  be  considered  to  be  the  true  aetiological  agents 
of  the  disease  ;  they  represent  secondary  hyphomycetic  infections, 
and  probably  play  a  very  important  part  in  causing  certain  symp- 

toms which  are  almost  constantly  found  in  sprue,  such  as  the 
frothy  diarrhoea.  Castellani  and  Low  have  noticed  that  by  giving 
very  large  doses  of  sodium  bicarbonate  to  certain  patients  the  fungi 
disappear  from  the  stools  and  the  frothy  diarrhoea  ceases,  though 
the  disease  continues  its  course.  They  think  that  probably  by 
giving  very  large  doses  of  bicarbonate  of  soda  the  intestinal  contents 
are  rendered  less  acid  and  the  growth  of  the  fungi  is  checked ;  it 
is  well  known  that  many  fungi,  especially  of  the  genus  Monilia, 
grow  badly  or  not  at  all  in  alkaline  media. 

The  Protozoan  Theory. —The  very  long  course  of  the  disease,  the 
eruption  on  the  tongue  and  oral  mucosa,  the  profound  anccmia,  with 
the  peculiar  chromatin  dots  in  the  red  cells,  are  in  favour  of  the 
disease  being  due  to  some  protozoal  agent.  We  are,  in  fact,  inclined 
to  consider  sprue  to  be  an  infectious  disease  of  protozoal  origin which  may  enter  through  the  intestinal  canal.  Amceba  have  been 
descnbed  by  several  authorities,  and  spirochgete  or  treponema-hke 
germs  have  been  observed  by  one  of  us  some  years  ago  and  more 
recently  by  Macy  and  others,  but  nothing  can  be  said  about  their possible  astiological  role. 

As  regards  the  structures  and  cell  inclusions  described  by  various  observers 
tneir  nature  is  not  clear,  and  therefore  will  be  mentioned  in  the  histopathology! 

Pathology.— With  an  unknown  causation,  it  is  not  easy  to  write 
an  account  of  the  pathology.  It  would  appear  as  though  the 
primary  lesions  are  beneath  the  epithelium  in  both  the  tongue  and the  mtestme,  and  cause  the  superficial  desquamation  and  catarrh 

if  intestine  the  disease  begins  with  submucous  congestion,  after which  follows  thrombosis  of  the  vessels,  and  exudation  of  h^emo- 

ftV  hin  T  ̂  ™^n^d-celled  infiltration.  The  mucosa  suffers  because Its  blood  supply  IS  damaged,  and  therefore  necrosis  takes  place 

ahotf '        ̂   f  ̂ '"^S  The  oesophagus  al^d  stoS also  sulfer    The  liver  is  at  first  enlarged  and  congested  but  later becomes  atrophied  and  small .    The  fact  that  the  tongue,  cEsophagus stomach,  and  mtestines  are  affected  would  indicate  diat  sometS 
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deleterious  is  being  carried  by  the  blood  stream 
 to  these  organs, 

rather  than  that  something  is  acting  from  the 
 surface.  Ihe  irrita- 

tion of  the  liver  may  be  clue  to  the  same  cause. 

When  once  the  mucosae  are  damaged,  the  chemic
al  processes  ot 

digestion  and  the  absorption  of  their  products
  must  be  interfered 

with-  while  at  the  same  time  the  absorption  of  pois
ons  from  the 

aUmentary  canal  must  be  easier.  Indeed,  there  
is  evidence  of  this 

in  the  increase  of  indigo  blue  in  the  urine,  which  
is  at  times  marked 

These  two  conditions  would  lead  to  an  atrophy  of 
 the  liver  which 

organ  is  one  of  the  great  safeguards  against  
a  toxaemia  of  mtestmai 

onrin.  When  the  liver  is  sufficiently  damaged, 
 a  toxemia  is  pos- 

sible, and  occurs  ;  hence,  possibly,  the  advantage  
of  the  treatment 

by  liver-soup  or  other  preparations  of  liver.  .  +^ 

The  damaged  condition  of  the  mucosa  of  
the  mouth  and  tongue 

makes  mastication  difficult.  The  denu
ded  condition  of  the 

oesophagus  causes  the  burning  pain  dunng  swa
llowing  ,  the  con^ 

dition  of  gastric  and  intestinal  mucosa  caus
es  the  dyspepsia  and 

diarrhoea  of  the  disease.  The  diarrhcea  is 
 characterized  by  pale, 

frothy  motions,  the  explanation  of  whi
ch  is  as  follows  ■-— 

On  opening  the  bowels  post  mortem,  th
e  observer  is  struck  by 

the  fact  that  though  there  may  be  plent
y  of  bile  in  the  duodenum 

andTn  tl^e  higher  portions  of  the  bowel,
  this  gradually  disappears 

until  in  the  iLer  parts  of  the  smaU  inte
stine,  the  contents  appear 

Tlite  In  normal  feces  bilirubin  sh
ould  be  changed  ̂ nto  sterco- 

bilin  (hydrobihrubin),  which  is  urobil
in,  and  is  identical  with  that 

^Ighan'S  has  shown  that  in  the
  upper  third  of  the  small 

intestoe  the  normal  f^ces  are  of  a 
 yellowish  colour,  due  to  bih- 

ub?n  In  ̂̂^^  middle  third  they  are  of  a  whitish  or  greyish  c^^^^^^^^^ 

probably  owing  to  the  bile-pigments  ̂ emg  converted  into  chrou^^^^ 

gens  which  become  green  in  the  lowe
r  third  After  P^ssin^  tne 

^Pn  repeal  valve  the  bile-pigments  are  c
onverted  mto  urobil  n  by 

thraSion  ofTutref^^^^^  
but  a  considerable  quantity  o 

thisTs  in  the  form  of  a  chromogen.
     If  the  pancreatic  ] nice  is 

absen    a  colourlesT  f orm  of  urobihn 
 is  found,  called  leuco^robihn 

which 'on  oxidation  by  air,  --ybe. reconverted  mto  u^^^^^^^^^  It 

would  appear,  therefore,  that  t
he  mtestmai  flora  ̂ ^s  altered  i  s 

Tharacte?  in  sprue,  probably  ow
ing  to  some  abnormality  m  th

e 

^T."X^/-^^^^^^^       to  our  own  and  Low's  rese^^^^^^^^^^^^ 

JCtM  ̂ ^^^^^ The  hemoglobin  index  is  low  ; 
 there  is  not  much  change  m  t  et

ota 
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nilui'aL^mL^''\' v'^^  ^^"^^^^  ̂ ^^^'^ble  that  of  per- nicious anasmia.  A  very  common  feature  is  the  nresenrp  of  +r,i^ 
chromatin  granules  in  certain  red  cells  presence  of  true 

furrier  ̂stu^v^'^^^^  histopathology  of  the  disease  requires  much rvVoi  !  -^^^  principal  histopathological  feature  of  thp 

stratedbyoneofSs  m^vhpfn  i  inclusions,  which,  as  demon- 

including^the  usual  tobacco  vf"  f  °  1^"°"'  °^  stomatitis. 

These  pfculiarS4LtTr:o?tw^^^^^^^^    ̂ ^^^  P-P^- 

va^S^numS^loLYottlv^^  comnioner  The  cell  presents  a 
ations  of  variable  size  2  !  «  ̂i-^'^^-^^  ̂ °^"dish  or  oval  form- 

coloured  by  Leishman's  st  Jin  ̂t  v  ̂̂^^^^er,  which  in  preparations 

They  are  appSfnTl'struc  SreSs  Tnt      ̂ ^'^  °'  P"^?^^^^ two  small  vacuoles    TheS  in.hf'      *         /"^^  P^^^^nt  one  or 
H.  C.  Ross'  iellv  nS+hn^  K  /  ̂   beautifuUy  by  usine 

any  stSe  ̂ ^hey^^^^^^^  Z'a  ̂^'^  '^i^  "ho- 
Leishman's  stain  i/stead  o    W  ^^^Ply  -ith 

They  do  not  appear  to  be  of  ,^'7^"^  ̂ ^f  ̂°l^ed  in  the  alcohol, 

structureless.  %ly  do  not  ?eem'to  ¥  "^^^^^^ structureless  and  homo^eneonf  Parasitic,  as  they  are 

the  tongue,  whatever  the  cause  ̂ h/'"^'"''  inflammation  of 
bodies.    The  ̂ reafpcTf  rTr^l  I  r!  ' -^^^  numerous  are  these 

of  keratohyali?  P^^^^^ihty  is  that  they  are  merely  masses 

ir.^?^"^^o^i^t^^^  structureless  homogeneous 
are  seen.  Whether  th^L  1°  l  ̂S^hf  .^f^^^Wing  chlamydozoa 
not  known,  but  they  aDnear  to  L  the  former  inclusions  is 

.  Changes  in  the  Cdl?oTZ  %nn,'^%i^  degenerations, 
tioned  under  the  heading 

Pathology  already  been  men- 

HESr        ̂ '^^^^o;nS^^Si:''%^frU  ''''''-  '"'lutledln 'the 

"Se??h?v''°'°f^"y*»«="ietC^^  Further 

^"-^y     e.™.a.ed,  and  the  sl.„  often 
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hangs  loosely,  and  there  may  be  -^^^^^  tiss£, 

tongue  shows  small  areas^ol  iJ^^t^t  o 
 ^^e 

vesicles,  and  small  ulcers  J^^^^  ̂ rimmcnt.  The  pillars 

fungiform  P^P^lh.^^^r^^lsTav  ̂ how  subepithdial  inflammation, 

of  the  fauces  and  the  tonsils  may  snow        ̂ ^^^  inflamed. 

and  even  suppuration  and  ulcerahom 
 i^^^^ 

and  its  mucosa  is  at  enuated  in  places^  ̂ .^^^^^.^ 

may  be  pale  and  atrophied  or  rou
gr^  ^e. 

S  the  small  intestine  may  be  ̂̂ ^f^^f^^y  ̂ ^f^  vascular  arboriza- 

:{royed  that  the  whole  bowel  IS  dia^^^^^^^^  i,,ted 

tions  ;  or  there  may  be  effusion  into  x  
^^^^^  nd 

glands.    The  contents  are  bde-stamed  ̂             ̂ ^,,,^ted.  The 

whitish  lower  down.    The  large  dow  y      pancreas  may  be 

ter  is  atrophied.  ™;  J^^^ normal,  inflamed,  or  cn^hotic.    ihe  P  ^^^^  adhesions.  The 

and  chronically  i^Aaiiaed  and  m  some  .^^^  ̂ ^^^  ̂ ^^'^F^,^^- 
other  organs  are  normal  as  a  rule  Dm

  ^.^  ̂ n- 

'  Sympfomatology.-The  ̂ ^^^^^^^  P,Xu?  marked  symptoms 
known   and  the  o^^^S  ̂S^^X^strenTtli  and  an  undefined  sense 

and  mSg  ̂ --^^^  f revl^sc"  thinks  httle  or 
these  are  severe,  and  all  are  evanescent,  f  ̂ ^^^^.^^^  ̂ ^^^^  til 

nothing  about  them,  and  does  cmi^^^  toms  now  worry  the 

A'e  disease  is  well  ̂ stabhshecL    Three  sy^^^^  ̂ .^^^^ 

patient-viz..  ̂ ^^f^^^^^l^V^thl  do^^^^^^  tongue  wdl  be  seen 

and  on  the  pillars  of  the  fauces.  A  little  n  ̂
  ^^^^^  ̂ ^^lai 

mola?  ulcer,  may  be  seen  ,^,°s  Sat  d^ition.  mastica- 

SSh.    So  tender  is  ̂^^^^^^l^' ̂ '"S^oZlic  honors  cause  mud 
tion  warm  or  spiced  foods,  acia  u         ̂   dinging  to  the  piUars 

over'  the  sternum,  -  f  ;»Sh.tte^^^      ̂ ^^^     ̂   at  tunes, 

butSl  have  uot  specially  noted  this  .  emaciation,  The 
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epigastric  region,  and  the  wall  is  soft  and  relaxed.  The  patient 
5nd£n°^  ̂ ^T"^^''  symptoms-viz.,  a  sensation  of  ̂scom  ort 
Toiif.i  T  f T^^'-  ̂ ^^^  ̂ ^id  eructations,  and  somet  mes vomiting  Early  in  the  morning  he  feels  symptoms  of  intes  h^^I discomfort,  and  passes  a  few  copious,  greyish  offensiv?1rn/^^^^^ motions,  and  no  more  for  the  rest  of  the  dav  AfwT  ' 

he  may  feel  much  better,  and  have  a  good  aJpetU  "'^'^^^^ 

of  various  worms  may  L  ̂present    Thfnn^n.  ^^^^ varies  .vith  each  motion  but  isTn  excels  of  ?h    ̂   wif- 
due  to  sohds  rather  than  limiid!  m  excess  of  the  normal,  this  being 
is  increased.  ^  excretion  of  nitrogen  and  fat 

V.  HLr;Ld  G^olLT/^^^^I^e'pS^^  'T'  ̂^.^  '^-^  ---'i  by 
on  a  milk  diet,  containing  1 2 -99  grSmeLl'nf^^^^^  ̂ ^''Z  ̂l^gf-'^^^^ies,  was 
82-32  grammes  of  carboh|drates  a^d  i  T  f^'  .76-44  grammes  of  fat. 
measured  1,050  c.c.  ;  speciS  Ja^ifv  t  ""ne  passed 

o -8  gramme  ;  ammonia^  o^^%?aTm^' •  0^^!^.'^'  '^'^  ̂ ^^^^^^  ̂   ^^id. 
3-89  giammes.  Total  suInhatP^  t  P^^^P^^^es,  i  -27  grammes  ;  chlorides 

alkaline  and  o  12  aroma  g^'fe  avtra^e^  d^fv' °'  ".^l'^^  V^^  grammes  were 
25s  grammes,  of  which  79 '46  were  Ser  r  ̂''''•f  ̂  ̂ ''^  ^^s 
nitrogen  given  in  the  food  wasTs  -gn  ̂ammpf  '"'^^'^P"'.  "92  fat.  The 
grammes;  therefore  88-86  per  clnf   hlT^    '  ̂u"^  ̂ ^"-^  f^ces  1-47 

food  was  76-44  grammes,  and  tha?  in  the  ft"""  ̂^^""-bed.    The  fat  in  the 
S3  -01  per  cent,  had  been  absorbed     The  colo,fr  nf%^>,^  T  S^^'^'^es  ;  therefore to  greyish-white,  but  gave  a  di.ViTn:;^^      t?-^?  °^       ̂ ^'^^^  was  gre 
urobilin.    Schmidt's  teft  for ^irnH  1       ̂ ^^ilm  reaction,  due  to  the  Wn 

solution  of  perchlLlde  of  mercS^  t^t^  ^"t'^^  ̂   concentated deve  oped  if  urobilin  is  present  If  thpr  -  'l,'^^^''  ̂   ̂^'^ht  red  colour  is 
mthm  five  minutes  ;  if  S«e  ̂n  five  to  fift.^'^  Wears 
an  hour.    The  colour  deepens  tor  twenty  foTr  Tr^""'"'  ' ^"^^  ̂ i*«e,  zif  haU 

src;;sss  si^d -rj^^™- ~       -  si 

ofl%'ed°ceinitrL^^^^^^^  -f,*'^^^  ̂ '-^y^  -d-tion cubic  milhmetre.  tL  colour  indl/"^', 3'°°°'°°°  ̂ '°°°'Ooo  per 

the  cells  is  normal.  The  WW  structure^of 
\ooo  to  3,800  per  cubic  mmimetrP    Tb  ""/""^^  ̂ bout 
about  I  to  400  in  bad  case^  A  °f  white  to  red  is 

in  the  mononuclears  and  eosinop£^  -  increase 

.oes'lt™  ̂^^^^        Z'l^Ztt^^^'  -'^^  -  -idence indigo  blue  and  urobilin  and  L^T"^  ̂ ^'^  .^^  ̂"<^^^^^e  in 
pancreatitis.  '  ^™es  Cammidge's  reaction  for 

Prov^,  tT!;iruf  ?rl^^l  ̂ ^-Ptoms  may  marlcedly  im- 
this  IS  repeated  time  SLr  W  ^  again  f  and 

d  i~  wea.  phy.- 

-t.n  is  marked;  and       ̂ al^^fc^  ̂ L^^^ 
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tinues  to  lose  weight,  and  e„.aciates^apid,y  ̂ ^^
^l^ 

roU^?v^r
an«rr&^;

-ew™ss^^
^ 

•tfer  this  has  gone  on 
 for  ̂ long  tnne  t,e  --ia

ted,  wojn-o^ 

irritable  person  dies  ̂ ^'',t>„nTc  di^'^a'^^.  remissions, 

r^uCtlbnt  unl
ess  ta.en  seriously  i

n  hand, 

^TorsrdiS^.rhX-^^^^^^^ 

--tis":nrans^s^^^^^^^^ 

fo^^y  :^SeTe« 
-1hTrn\\Tymp^^

^^  without  the  int
es- 

tinal  symptoi^s,  and  wee  ̂ ^^^fl;  ̂   ̂ith  in  the  course  of  the 

Complicatlons.-The  con^)!^^  hemorrhage; 

t^:f%^^=.  to  he  based  upon  the 

-rS;j?i.Sr^^^^^ 
associated  with  flatulent  dyspeps^^^^^^^^  elay-coloured 
abdomen,  and  the  passage  of  fermenmg  i^e  emacia- 

i,.otions.   With  these  symptoms  there  w  i;^^^^^ristic  mouth- 

tion  and  anemia,  and  when  to  these  t 
 ^^^^^^  t 

lesions  occurring  in  a  person  hvmg  m  tne 
 ^^.^^^  ̂ ^^^^ 

s  indeed  difficult  to  "^^g^^^^^^^oSders  that  the  discovery  of 

be  confounded.    Van  der  Sche^r  consiae  ^.^^^^^  ̂ ^^^^3  _ 

fat  in  the  motions  is  a  ̂f^'^Z^^'fJ'^^^^Z^^  Low  says 

but  this  condition  may  also  .^/J^XV  of Xbadoes  is  pellagra. 

?hat  the  so-called  P.^Hpr^^fsSSfbe  dist^^^^^^     are  s  on.a- The  diseases  from  which  ̂ V^}^J^^^    ̂ nd  chronic  pancreatitis 

titis  hill  diarrhoea,  chrome  dysentery,  ai  
common  m  the 

tromcs  and  may  be  accompaniea  uy  peculiar  charac 

.   diSca.   The'stools,  ̂ ^^^^^.^  ̂ ^X  frothy  appearance, 
teristics  of  sprue-viz    th^J^^^^^^      twenty-four  hours, 

and  the  copious  f  If^enosed  by  examination  
of  the  white 

Thrush.-This  is  easily  diagnosea  ̂          ̂.^^      ̂ ^^^^    It  is 

patches,  in  -^^-"^J-^f^,  K-tanding  cases  of  sprue, 
 as  m  all 

5:reatrd\S^rSt  
Z  W-ce  

was  simply  lull diarrhoea. 
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Chronic  Dysentery. — In  chronic  dysentery  there  is  an  absence  of 
the  mouth  symptoms,  while  the  motions  are  not  whitish  in  colour, 

and  may  contain  blood  and  mucus  during  the  exacerbations.  The 
diarrhoea  of  dysentery  is  generally  accompanied  by  griping,  while 
that  of  sprue  is  not.  In  chronic  dysentery  pain  is  often  felt  on 
pressure  over  the  sigmoid  and  descending  colons.  In  some  cases 
microscopical  and  bacteriological  examination  of  the  stools  for 
entamoebce  and  the  Shiga- Kruse  bacillus  may  be  necessary  to  clear 
the  diagnosis. 

Though  personally  we  consider  sprue  and  chronic  dysentery  to 
be  different  diseases,  still  we  have  seen  several  cases  of  sprue 
developing  in  old-standing  cases  of  chronic  dysentery. 

Chronic  Pancreatitis.— Absence  of  the  mouth  symptoms  of  sprue 
and  presence  of  tenderness  in  the  region  of  the  epigastrium  and 
the  passage  of  large  quantities  of  fat  in  the  motions,  together  with 

Cammidge's  crystals  in  the  urine,  will  enable  the  diagnosis  of chronic  pancreatitis  to  be  made. 

Prognosis— The  prognosis  in  any  case  of  sprue  is  serious,  because, 
unless  the  patient  will  honestly  co-operate  with  the  doctor,  he  will 
go  from  bad  to  worse.  We  are  of  the  opinion  that,  no  matter 
how  mild  the  case  may  be,  the  patient  should  be  warned  of  the danger. 

If  treatment  is  properly  carried  out,  the  prognosis  improves  con- 
siderably, but  even  then  relapses  are  apt  to  occur. 

Treatment— The  causation  of  the  disease  being  unknown  the treatment  must  be  symptomatic. 
An  attempt  must  be  made  to  soothe  the  alimentary  canal  and 

to  give  It  as  httle  work  to  do  as  possible,  so  that  it  may  repair  itself 1  his  line  of  treatment  will  necessitate  rest  in  bed  and  a  careful  diet 
after  the  bowels  have  been  swept  as  clear  as  possible  of  decom- posing material. 

While  this  is  proceeding,  care  must  be  taken  to  avoid  chills  as 
they  aggravate  the  disease.  Lastly,  an  attempt  should  be  made to  treat  those  symptoms  which  worry  and  annoy  the  patient 1  he  treatment,  therefore,  may  be  classified  into 

1.  The  Co-operation  of  the  Patient. 2.  Rest  in  Bed. 

3.  Suitable  Clothing. 
4.  Removal  of  Fermenting  Bowel  Contents. 
5.  Diet. 
6.  Medical  Treatment. 
7.  Change  of  CHmate. 

I.  The  Co-operation  of  the  Patient.— The  nature  of  the  com pkmt  and  the  dangers  which  the  patient  runs  mu^t  be  carefu  Iv 

h?musfl'°^n treatment  sketched  out  Farther hLT^A  ̂ ''l'^  ̂ ^c^^ess  or  failure  largely  lies  in  his  own 
hands    If  he  has  not  the  strength  of  will  to  pfrsevae  even  when 
at  fii-st  success  seems  far  fi-om  certain,  he  mig^'t  as  weU  not  begb 
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If  he  agrees  to  co-operate,  the
n  he  must  be  carefully  weighed,

  and 

a  chart  ̂ f\f:^^''''^^,%,,ond  point  is  that  the  patient  must 

"^^■^::t;r?.orHt.^X^^^^^^
  and  pyjamas  should 

be  of  wool  01-  flannel,  in  order  to  chills.  ,„atment 

sl^nlfCn  w^h^rrr
^arS.r^^^^^^^^ 

 the  fernrentm, 

'°fDm?*-^¥he7arLsdie
tsadvisedmaybearrang

edasfollows:- 

(a)  The  Milk  Diet. 

(b)  The  Milk  and  Fruit
  Diet. 

(c)  The  Fruit  Diet
. 

(d)  The  Meat  Diet. 

(e)  The  Meat  and  Mi
lk  Diet. 

■  ia)  Milk  Diet.-Tl.e  real
  basis  of  the  treatment  

of  sprue  at 

present  is  the  milk  die
t. 

in  the  tropics,  tMs         sl^ould  be  oM^^^^^^^  "^I^iSS^ 
pose  or  from  some  really  reliable  dairy,      tne       s  ^^^^  ̂ ^^^ 

IrZt     Even  when  the  cow  belongs  to  the  patient 
  g       ̂ ^^^^  ^ 

Ifken  that  the  milk  is  not  ̂ ^^^^^^^eSliarly  c^^^^^^^^^^  household,  collected 
never  forget  that  once  the  ""^k  f  a  peculiar  y  ^^^lysis  to  be  grossly 

apparently,  under  strict  Precautions  was  lou  .  ̂   ^^^p^^ 

adulterated.  The  lesson  we  ̂ ^^^^^^'^^^S  costs  but  little,  and  the  possi- 

analyzed  from  time  to  time  J^^^^/^^'f^^ts  a  certain  amount  ot  restraint 
bility  of  its  being  carried  out  

at  any  i' 
nnon  would-be  adulterators.  ■u..-H,rpPTi  the  average  composition  ot  tne 

^TheTe  is  a  considerable  differfce  between  the  av
e    g        |  ^^^^ 

milk  supplied  by  Bos  taurus,  the  ̂tf^ig^^;^^^^^^        summarized  by  saymg 

""i:;:::;  a  patent  upo„  a  .1.. ^^^^^ 

reVr^eSa^S    
   .^"T^^h  "f

key  is  easily  .a
de  ,n  the 

tropics  by  means     the  ]Uice  of  hm^^^^^^         sterihzed,  but  boiling 

Preferably  the  milk  should  ̂ ot  b\^^;^  beneficial  properties,  and 

apparently,  does  not
  owning  to  the  risk 

therefore,  if  desired,  or  thought  necessaj  ̂ ^^^ 

of  typhoid-there  IS  no  ̂ aim  m  so  cio   g  ^^^.^^^^ 

should  be  warmed  before  ̂ eing  taken  ^^^^^^y^ 

seltzogene  if  desired,  
and  can  be  mixeQ  wix 
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it  must  be  remembered  that  milk  is  not  a  perfect  food  for  an  adult, 
however  suitable  it  may  be  for  a  child. 

It  is  as  well  to  begin  with  a  small  quantity,  and  to  gradually 
increase  the  amount.  Every  medical  man  sooner  or  later  adopts 
his  own  method  of  carrying  this  out,  and  we  will,  therefore,  only 
give  general  directions.  If  the  case  is  very  severe,  with  vomiting 
and  mucli  diarrhoea,  it  is  as  well  to  begin  with  whey  only,  which  the 
patient  should  sip  slowly,  and  practically  ad  libitum—i.e.,  about 
7  to  8  pmts  per  diem.  As  soon  as  the  urgent  symptoms  are 
reheved,  milk  must  be  added  to  the  diet,  as  whey  alone  is starvation. 

If  the  case  is  of  moderate  severity,  milk  can  be  begun  at  once 
3  pints  per  diem  being  given  in  the  more  severe,  and  4  pints  in  the 
less  severe  cases— z.^.,  60  to  80  ounces— which  should  be  divided 
into  not  less  than  ten  meals  at  regular  intervals  during  the  day  The 
milk  must  be  slowly  sipped  or  taken  through  a  glass  tube,  which of  course,  should  be  carefully  boiled  after  each  meal     On  no 
account  must  the  patient  be  allowed  to  drink  the  milk  in  gulps 
it  IS,  perhaps,  as  well  to  define  a  limit  of  time— say  about  twenty minutes— as  the  minimum  time  for  a  meal. 

If  the  symptoms  improve,  it  is  necessary  to  increase  the  milk 
gradually  every  few  days  until  6  to  7  pints— i.e.,  120  to  140  ounces- 
are  given  ;  but  m  doing  this,  it  is  better  to  increase  the  number  of 
Z  ]l  .  ̂ ^^u  quantity  at  a  given  meal.  Twelve  meals  in 
the  twenty-four  hours  are  not  difficult  to  arrange 

If  the  symptoms  do  not  improve,  the  milk  must  be  reduced  gradu- 
ally, or  whey  must  be  tried  ;  but  as  soon  as  the  urgent  symptoms  of 

t^rSLlf  rr^V"^  ''''  "^^^^  ̂ ^^^  grfduaU^n^cre" and  mdeed,  the  starvation  must  not  be  long  continued  in  any case.    Starvation  diets  are  dangerous  in  severe  cases  when  the 

SoTed"^ 'T'^'''^  "^^^  '  h^^^^'  -^^1^  *hey  ai  e  beJ^g 
T?  7  ̂   ^^^^  required  in  nursing.  ^ 
it  the  milk  IS  succeeding,  the  diarrhoea  ceases,  the  mouth  troubles 

pXTnd  '.r' r""'-  '''''  The  feces  will  at  S  be 
S^nrlo  improvement  continues,  stercobilin  will 
appear  as  evinced  by  the  brown  colour.    This  change  in  the  colour of  the  faeces  is  a  most  important  sign 

troubl/T.V^  "^^^  is  agreeing  with  the  patient,  there  will  be  much 

diffin  lA.  '^^'^^^  objection  to  milk  only.  Another difficulty  IS  constipation,  and  this  must  be  reheved  by  enemata Sometimes  the  milk  does  not  agree,  causing  vomitin/and  m  n 



6  SPRUE  AND  OTHER  DIARRH
OLAS 

'^*lhe„  eggs  ™ay  be  ̂^^J^^^^^'^.^^Zt^^ 

a  diet  of  eggs,  toast,  dilute  ̂ ^^^^        '^^iP!;,.^^    most  vegetables, 

against  it.  j.  ■  to  treat  as  indi- 

But,  unfortunately,  a  case  of  ̂P^^^^^^°^  ̂ °X7llv  a^^^^^ 
cated  above,  for,  while  the         is  being  grad^^^^^^^ 

increased,  relapses  ̂ re  not  infrequent  and  a  ret^^^^^^^  exceedingly 

necessitated.    The  patient  f  tsjveary  and  •  3,ick 

angry  about  this  djetog^^^^^^^^^^  ?SeTo&tion  o^f  alcohol over  the  traces,  \\ath  disastrous  results.    1 1    f  ^^^^  . 

also  leads  to  trouble  but  our  ̂ ^JX'latS^^^^^^  ̂ i^dered. 
if  alcohol  is  taken  the  progress  of  the  patie^^^^^^^^       be  mentioned, 

Before  leaving  the  milk  diet,  two  P^^f '  experience  ; 
concerning  one  of  which  we  have  ̂ ^f  XtLre  can  be  no 
concerning  the  other,  none  ,  ^^if  ?  ̂^er-s^  so^P 
reasonable  doubt  as  to  ̂ ^e  adv^^^^^^^^^^ 
prepared  from  calves'  or  sheep  ̂ j^^f^'^'^ 'f^^e  The  hver  treat- 
or  in  the  return  to  ordinary  ̂ ^"^^f^^^lln  do  not  profess 

by  some  ;  but  of  these  we  have      fcpenence^  ^^^^ 

\h)  Milk  and  Fruit  D^et.---Arn^^ndhn^  ̂ ^^^^^^  ̂^^^ 
to  be  even  better  than  a  pure  "V^'/jl^n^ddition,  fruit  is  given, 

is  administered  as  already  described^ but  madd^^^^^ 

Strawberries  are  "^^^^  highly  recommende^  be^      g  ̂ ^^^^^ 

and  gradually  increasing  to  2  J  PO^^ds  Pe^    in^ieuof  strawberr  es, 
crushed,  and  eaten  with  sugar        ci  ̂̂ ^^^         bananas  plantams, 

bananas  (not  plantains,  though  W,^^^"^^^       cells  on  transverse 
the  difference  being  that  a  banana  ̂ ^owsjluee      ̂ ^^^  ̂ ^.^^^^ 
section  and  a  plantam  five)  P^^^^'  ̂ ^Pf  to  i*  pounds  per  diem, 

the  strawberries  or  apples  ̂ J.^"^ jjXranges'papaya  (impounds 
If  these  cannot  be  obtamed,  the  ]uice  m  oia  |  ■  g-^^j^ay  be  used, 

per  diem),  avocado  pears,  mango  
teens,  and  sa^^ 

^  Fresh  Bael  fruit  is  excellent  inus^  ̂^^^^  shredded  by  means 

may  be  boiled  in  water  and  then  cut  open  an^  castor-sugar, 

of  a  fork  into  warm  milk,  ̂ ^^^.^^,1' J°e^  remove  all  debris, 

and  finally  strained  through  
a  fine  stiamer  to 
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This  should  be  used  three  times  a  day.  Preserved  fruit  is  said 
to  be  useful,  if  fresh  fruit  cannot  be  obtained.  Acid  fruits  such  as 
pineapples  and  sour-sops,  should  be  avoided,  and,  personally,  we do  not  advise  the  use  of  mangoes. 

{c)  Fruit  Diet.— This  was  first  advocated  by  van  der  Burs  and  uquaHv 

rliif /ll"'  "'"'-t"  ""f  diets  fail,  it  is  advisable  to  trv  a  meat 

fslL-srSts-SSorleTSfthtd^^^ 
Tf  +TlA  T\ri  ir^  -Ml      ?i      _  i 

T.iL^^tiP,^*'^''*  '■l^'^^'y  necessary  to  begin  with  raw-meat  iuice 

adSn  of  foun^ef  .^''"r'  ''f        ̂''^''^  ̂   ̂°  that  wi'tl^tte aaaition  ot  2  ounces  of  water  and  20  minims  of  dihite  hydrochloric  ariH 6  ounces  of  meat-juice  is  obtained  on  sti-aining.     The  Tuantitrof  meat  re ' quired  to  obtam  these  6  ounces  will  sometimes  be  quite  considerable  and  as  ii 

uSl'sllt^SdVeir^d^ evSy  quLternf  n  °         ̂ J"'*"^'  """^  '  teaspoonful  should  be  given 
if  succSS  '     ̂ ^'^  ̂ ^'^  "^^Pidly  increased  in  amount 

started°%rL^^/^''^/K"?^',  sya^Ptoms  subside,  the  meat  diet  should  be started.    Brown  gives  the  following  directions  for  preparing  a  menf  rlip? 

be  .  wen  to  ̂ eLin-?£-it-ttt~^ 

whicht°Sst  ̂ roluc'id  by'^hfadStion  o'f%'^'^^."?'?,*°  ̂   ̂ ^^'^^^  ^-t. chicken,  then  and  Saduallv  hvir  K  f°"owed  in  a  little  time  by 

already  mention^  irderSk^LeSed   ""*''  ""^'^  ̂ ^'^  ̂̂ ^^tar^ 

basTd'^lipo"  M2cLS-s^^e\:arch  r^i'  ̂.^"^.^^"^  '^-^''^^  milk.    This  is 

in  the  intestines,  parti™rlT  n  t  ief.r.^^^^^^^^^  large  quantities  of  lactic  acid 
with  intestinal  to?in      VarioS  P^^^^^^^^^  ^'^^^  ̂-^"^  interferes 
on  the  market,  including  '  Sanerin^'  k  .^'^^  ̂ ^^^  been  placed 
said  to  be  a  pire  culturl  of  the  lerm  Rrolif ^'^'^  Hanbury,  and 

for  its  use  :  2^pints  of  milk  are  Wed  to  ffino  F  ̂fnl'n ''^"""T'^^  directions might  happen  to  be  present  Tnd  ThZ  ,V  *°  °^  bacteria  which 

has  been  ̂b^oiled.  ̂ n  foo^  I  ts  reached  6 "tThf /°  Tc:"'  ̂   -^^^^ and  2  tablespoonfuls  of  sugar  when  fhf^ni  Sauerin  are  added. 

This  curdled'^milk  is  taken^four  t^me  a  dTJ  betT^^^'l' "^^^^  h"^^"^' meat  diet,  and  is  said  to  be  efficacTous  ̂ ^t^een  the  meals  of  a  modified 

naSv^^f 'c'e?lofaT:Vart VfTh^e'^^'^?^''-^       -  ̂°™-o-ly  used  by  the 

w/cl^on^L^^^^^^^^^  Cantlie-s  treatment, the  nipples  to  the  groin  fir  Kours  mormn'c  a^^i^'"^  P^'^k  from 
meals  of  5  ounces  of  meat  per  dfer'anHn  IddfffJ^™?.! '  ̂ ^^^^^g  three 
je  ly,  calves'-foot  jelly,  or  a  plai^^^^Uv  ev^^,,  ?     V^'  beef-tea,  beef- 
mmistered  in  i^-drachm  doses  every  morS  t°  ̂u""?'  ̂ ^'^"^  ^d- 
santonm  in  3-grain  doses  morning  and  7veSlr^^^''  S"'*  ̂^'^^  ̂ ^y^'  ̂ ^d 

to  the  quantity  of  3  to  4  Pounds^Tr^S"'"a?e^5^r-^^^^^^  be^Je^SS 
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the  stools  become  soHd^  -J^J""  SS^S'lSSl 
egg  a„d  pounded  "^?^^teiedcel=^^^^^  vegetable-marrow, 

"f,'k'teTd%"dtrntlicTs%'  Wd
.  baLd   in  an  oven  .or  twenty 

minutes.  ,  r      n  w     Tantlie  now  advocates  that  when  a  patient  is 

(,)  Meata..d  ̂ ^^f^^.^S^-^e'^^t^o^^^  third  or  fourth  day  for  twenty- 

Jour  Ers.ind  t'SSuk  onl
y  bel^en  during  this  penod. 

gents  as  a  rule  are  ̂f-l^^'^'f^J^i^lll^l^^^^ 
Santonin,  which  must  be  yellow  ̂ ^d  ilrnine  in  salad  oil ;  but  we 

K  stn  
tltCnr  Mixtures  

containing 

bicarbonate  of  soda  are
  often  used. 

People  complain  tl^at  .^low  f  ntoT  c^^^^^^^^^ 
easily  prepared  from  white  santonin  by  exposure 

 to  demon- 

The  crystals  are  turned  from  time  to  ̂ i^e  until  yeuow^  santomn, 

by  crushing.    The  chromosa^^^^^^^^^       Monte  Ma^  pi,,,osantonin 

sSsis
SHiir

-' 
■■■•■■•■-'

-^ 

."^The  mouth  may  be  t^^^^^^^^i^'/i^'^  hquor  alummis, 
ea   glyco-thymohne,  glyce"^^  f'w^^^    any  pyorrhea, 

^tl'  The  tee'th  ̂ eqmre  attenUon^  ̂ vrin^^for  spra^^nrbetween this  should  at  once  be  t^^^f,^^,^^  fcn  may  be  re- 

the  teeth  ̂ ^^h  peiWe  of  hyd^^^^^^^^^  .         ̂ ^^^tion  of 

lieved  by  pamtmg  the  ^  The  pain  a^^^ 
cocaine,  novocam.  alypm,  01  stovain^    u^^^^^  5^  ̂ 

requires  morphia.  XThe  says^  gives  prompt  and  per- 
tion  of  I  in  I  000  adrenalin  whicK  ̂   relieved 

manent  rehef  for  oesophagitis.  The  muscma  p  |  ̂^^^^ 

by  massage,  or  by  P^Jof  ̂P",^^^,  ™S  may  be  relieved  by  hot  packs, 
three  times  a  day^  SeXn-hcea  must  be  checked  by 

as  recommended  by  Cantl  e.    A^^^e  dm^n  dysenteric 
a  dose  of  liquor  opii  sedativus  01  1^^^^^^^ 
symptoms  must  be  treated  as  descube^^^  p^ossible,  the  patient 

7.  Change  OF  CLIMATE -It  IS  obv^^ous^^^^       P     ̂   ,one, 

should  be  transferred  ̂ "^^^^Xo  ̂ ^l^-  There  is  no  advantage 
but  only  if  he  is  strong  enough  to  tra^^  .^^^  ̂ ^^^  1^ 

'^Sh^^aXlNothtag 
 of  any  practical  value  

can  be  said  under 
this  beading. 
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PSEUDO-SPRUE. 

One  of  us  has  called  attention  to  some  cases  presenting  cliniral 

"lu&f     *°  ̂ P^^.^  bacSfoTt'heStxnT ?^    P^-x    .     .^^^^^  ̂ ^^^  "°  dysenteric  symptoms  but  nrpspnt 
he  white  frothy  motions,  the  sore  tongue^  and  the  an^mfa  L found  m  typical  sprue,  but  in  contrast  to  this  disease  the v  mav 

menlls  ry°u1e?uT  ̂ '^"^^  ̂ ^^^^        a  vl^^in^^^^^^^^^^^ 

Fle^ner'^lTfor'Selalf tVaTn^^^  the  typical instead  of  thfmetom  becominrw  .   ?  ̂f^rendered  permanentl/ acid 

o  — 

o  A o  'o  o  A 
A  A'A  A'A 

■§  = 

o  o 

O  '  nJ 
W  I  O 

o  AlA 
5  ;  £> 

o  o  A  o  As* +  s  o  o  o 
G.T. G.T. 

Abbreviations  — A  an'rl  •  T"        ̂   ' — — '■ — '  

result,  viz.,  neither  acSrgaJinS:?'^^^^^^^^  \-f^''''  °'  -g-^-^ 
of  gelatine  or  serum,  as  the  case  maj^be.    ̂      °°^-'^°t^l^'  non-liquefaction 

HILL  DIARRHCEA. 

and  characterized  by^trpaLf^e  of  .^^*'*^?'r  '"".^rP'^^^  ̂ -egions. 

coWd  motions  in  tVeL^yTofning^  ^^"^^^y,  light- 

the  sfrSp^^r  is^^^^^^  by  Grant  in  X854.  in 
and  later  L?disease  qi?te  distinct  f^^^  "^^^^^  dysentery, 
The  latter  ̂ ^^iter  held  that  it  w.^^^^^^  Crombie  in  iSql 
6.000  or  more  feet  in  Indl   ̂ ^fn^^^'  elevation  of 

beheved  the  monsoon  o^e'  Fl?enf  f.ft  ^^^i^ 
with  a  diminished  barometHc';  essu  r  P^"''"^^' 

3  JoXr?let"  ̂   ^--^-"r  t^^^^^^^^^ 

thfeSe^l^e^ea^,^^^^^^^^  the  view  that  mica  in 
~i-e.,  weathered  gnets-which  is  .     ""''"^  the  laterite 

the  tropics,    sliger  coSers  tL  TT"  ^«^"^-tion 
four  out  of  six  Europlan^on  an  exped  tion  'o  AK -'^^^^ 
reached  a  height  of  about  5,000  feet  Abyssinia,  when  they 

*  Certain  strains  are  distinctly  acid  on  ninth  day. 
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theories  are  •.-Diminished  f 
 n«>sphaK 

mica,  f^cal  contammation  of  the  wate   ̂ "^^^f  P°^f  ̂,,^ding,  except 
Pathology.-Very  httle  can  be  ^^^.^ritten  under  the 

to  invite  attention       what  has  ah  ead^^^^^^  leuco-urobiUn, 
heading  of  Sprue  ̂ ith  regard  to  the  tormat^^^^  ̂ ^.^ 

and  to  point  out  that  it  
is  obv  ous  Y  to  the  t^rma 

and  not  to  anything  w^o^g^^^*\!,^iV  to  be  totally 

motion  is  due.    The  morbid  anatomy  would  appea  ^^^
^^^ 

'=r.'erare  7r"smS,°a
nd?a^.e  .owe.  t.e.e  is  a  tW

c. 

patient  has  arrived  in  the  Mk.fr«>^li7^'^^^^^  pain  in  the  early 
P  The  onset  is  sudden,  h'^gmn™?  ̂ ssagroTlarge  frotliy,  greyish 
hours  of  the  m«nmg  wrtli  tlie  pas^^^^^^  |   ,    ̂ -1^,  tieut 
or  wliitish  motions  which  produce  a  ser^^^^^^  ̂ ^^^  ̂ „„„g 

goes  about  his  '^^a^T^l,  complain  that  his  stomach 

^S^r^raXttaf
  hrcan^ear  gurgle

s,  and  this  goes  on 

morning  after  mornmg.  to  the  plains 

If  now  the  patient  leaves  the  h^^^^^^^^  ite  well, 
to  consult  a  doctor,  he  is  ̂f/^^'^f^t  •.v.out  having  obtamed  the 

and  perhaps  goes  back  to  the  hills  wi^li^^^^^^  ̂   ̂ ^^^ 

medical  advice  which  he  desired.  ̂ J^^^P^^^^^^rs  it  a  trivial  corn- 

he  does  not  as  a  nile  seek  f  ™;  '^^^^  disinclined  for  his 
plaint,  until  later  he  beg^^^^^Jftreatment  notwithstanding  the 
food  or  work,  and  now  he  will  ̂ ^ek  treatment,  ^^^^  ̂ .^^^^^ 

fact  that  he  feels  better  on  retoning  to  the  
p  ̂ ^^^^ 

into  sprue.  ,   ,  and  the  absence  of  mouth 

"^r^rno^^f^^eprogno.^^^^^^^^^^^ 

and  e«ecti.e.    I
t  consists 

perchloridi,  given  fifteen  ̂ m^^e^  ̂^^^^^^  two  hours  after  the  meal, 

grains  of  pepsin.  ̂ ^gi^^\"' ^^'J^^^^^^^^  as  advised  m  the  treat- 

The  diet  is  to  be  milk,  
which  may  De  an 

ment  of  sprue.  (j^sease  should  avoid  the  hiUs, 

Prophylaxis.-Persons  l^^^le  to  the  dxse         ̂ ^^^^      go  to  high 

especially  in  the  mons
oon  season,  ana 

 F 

aSdes^should  do  so  by 
 easy  stages. 
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LOW-COUNTRY  MORNING  DIARRHCEA. 

This  affection  is  common  in  Ceylon,  and  somewhat  resembles  hill aiarrhoea,  but  is  found  m  the  plains. 
Symptomatology.— The  patient  wakes  up  about  3  to  4  a.m.  with 

min  ofif  -  *°  ZT^^^  ̂ ^^^1^'  there  is  no\bdominal pam  or  strammg.  After  an  mterval  of  one  to  two  hours  the  bowels 
are  agam  evacuated,  and  perhaps  again  two  or  three  more  timeTTn 
the  course  of  the  mornmg.  The  motions  are  liquid,  general  s yellowish  or  brownish,  and  do  not  contain  blood  or  mucus  The 

T^^^t    '  "  "        ''''  ^-^^^  on  a  change 

nitratf  S^vr"^  '  tannalbin  (gr.  xv.-xxx.)  or  bismuth  sub- nitrate  (gr.  xv.-xxx.)  may  be  given  at  bedtime  as  a  paUiative. 
Flagellate  Diarrhoea. 

dn^eTclZ'^nS^^  ^'f^  -  chronic. specific  cUardaoea 

rSXTXceten  htr.^^^^^^^^     ̂ ^'  ̂'^     Africa  a^d^^^Sl^o^.^ 

motile  bodies  containino-  a  ron+^.ffi     ̂    ?  pear-shaped,  actively 
motions  being  CerlZonas  Zmlnfs     wTh.^'.       "''^•^  ̂ ^-'^'^'^  the 
uninucleate,  Ind  which  broke  uSn  Z^tl  %  '^k"  "'""'^^  ̂ ^y^^s  which  are 

rnonas  hominis  with  wlx'cLlheTo^gn'^i^lS?,  ̂       ̂ ^^^-'^  ^erco. 

the'^oTsT^Ss-a^^^^^^^^^^  no  syn.pto,ns,  or taming  yelWflakes,  Whfch  are  coSS  oTSi  h^^^ around  which  the  parasites  are  iarv^Jc^^^  i  ̂P'^^^^^^l  cells  and  leucocytes 

the  cause  of  dysenteric  diaXa  cTarltei^^^^^  '^"^"^  ̂ ^^^^V 
mucus,  and  the  presence  of  feTeV  SrrSTo.i^V^''  ̂ ^^^^^^  °^  ̂^^^^^  ̂ ^d 
pain.  ^""^^^^^  tongue,  tenesmus,  and  abdominal 

I  inTort"^Sn%'ftet^y^  of  3  pints  of lene  blue  (gr.  ii  )  bv  the  rnmf«f  ir^^  i  f   ̂"^^^y-            administer  methv- 

told  that  the  urii "liSbecome  b^^^^^  f  ̂'^--nT^^  P^*^^^^*  «I^O"S  be 
Thymol  has  been  recommended  otherwise  he  will  be  much  alarmed. 
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CHOLERA 

CHOLERA. 

to  other  diseases4oCs  a  Loun  1  ™'  -  '"^"^  ̂^^^^^^ 
caused  by  closely  allied  germ?  ̂         "''^^^^  affections 

befn'S^^Tl^^^^^^^^  Khe  ^-ve and  Susruta  describe  s^Dtoms  Charaka 

disease.    The  name  is TGreeTori^n  ̂ '^^^^^  ̂ "^^^^  this 
XoXipa,  a  spout,  whiS  mav  have  T'^^P'  ̂ ^^^^^d  from 
the  violent  purginrresSed  fh       /PP^''?.^''*h  the  idea  that 

Apart  from  the  two^autCs  m.rS   ̂ T^Z  of  ̂  spout 
the  disease  is  io::ili  ?lir2TA^^^  earliest. reco?d  of 

have  been  decimated  by  it     After  this  d.te  '  "-"^^  '^^^ 

ences;  for  it  is  mentioned  by  VaSo  dp  r  -^'^  '"'"^  ^'^fei"- 
given  of  an  outbreak  in  Goa  in  t./o  '49°  ;  an  account 

1768,  and  another  in  Calcutta  in  r.^ri'  Pondicherry  in 

to  have  spread  to  MadrS  Ceylon  a;.^  ^^^^^^  ̂PP^^^s 
breaks  occurred  in  TravScorp  in  r  J        J™""      1782-83.  Qut- 

-  ̂ 794.    But  these  ar^oniy  a  ̂e  Jg.  t^f  Mahratta  countTy 
accordmg  to  Macnamara  no  less  Than  ̂lufT^^^  outbreaks,  foi- 

-ention  the  disease  between  thTylar?  X438^and  18?^' 
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4.     Tnrli-,  Arabia  Cevlon,  Burma,  Malacc
a 

it  spread  to  the  west  coast  
o£  Iud^^ 

Penaxig,  ̂ '^S^Vore,^f  f^^^^  t£  first^xtensive  epidemic  ever 
China  m  1820    This  is  certaimy  pandemic,  which  was  to 
recorded  outside  India.  J^^Xluropr Africa,  and  America,  began 

last  till  1837.  and  ̂ ^S^it  sSeaS^^^^^^  then  passed  to  Europe 
in  India,  though  which  it  sp^^^  Bokhara^ 
and  Africa  by  three  routes,  the  ̂ ^^^  „  which  was  reached 

and  Khiva  to  the  ̂̂ ^''^\^'ZrtV^^^^^ 
in  1829.    Tlie  second  route  was  through  Fe  ̂ ^^^^ 

to  Astrakhan  m  1830.    In  ̂^'^  ̂̂ ^^^  ̂   ̂elsant  gathering.  These 

Novgorod,  where  there  ̂ ^^^^  annual  peasa     g^^  B^^^^ 

peasants,  on  returnm
g 

Siihtary  operations  proceedmg  in  P^^^^^^  ^  tria, 

through  Western  Russia  into  Po
lana^a  ^ 

Sweden,  and  England.    In  1831^^  ^^^^  ̂ .^  ̂ p^-ead 
T8^2--:i^  the  whole  of  Europe  wab  lavag    ,  .          ^  ̂ en  to 

o'?he' United  States,  ̂ ^'^he  "pid^^^^^^^^^^ 
Austraha.    In  the  n^eanwhde  the  pidem     ̂ ^^J^^  Syria  Turke>^ 

'^^^ll'Zlln^I  i
o  NcjSTSrica  m  X83

4,  after  which  it  died
 

%T  X840  troops  wei.  ̂ f^J^^^  "^^^S^. 
China,  and  as  they,  traj.elled  eastwards  

tney  ̂ ^^^^^ 

which  was  present  m  ̂ ^ngal  
and  Madras  

^ 

in  which  country  it  was  J^'l'^'^l^f^^^iX    1^  now  proceeded 
it  spread,  reachmg  N"^^^^^^,  ̂ ^^^Yarkand  from  whence  it  passed 

north  of  the  Himalayas,  reaching  J^/^^^^^^       Punjaub  and  the 
?o  Bokhara  and  Afghanistan  and  spread  mt    _^  ̂

^^^^ 

North-west  Pi°^.???\"^/and  Derbend  to  Orenburg  in  1847.  and 

again  travelled  via  Tabriz  and  UerDen  
^^^^ 

S  to  Europe  and  America  m  1848-    ̂ n^J^^^  ̂   ̂   ̂ abia  in  1851, 

valent  in  India,  spreading  again  fr^^^^X^,",^^^^   via  Persia  to 

Ind  to  Turkey  in  ,^853  .  whde  ̂ ^^^^^^  lasted  till  1857. 

Russia  in  1852  and     ̂ J^^^^^X^  the  Crimean  War. 

^Z:-:^^^^f:Z^^  a.e.se  passed  *,o» The  fifth  4ii™><%''^f " whenj^^  ̂ ^^.^^  this  epidemic 

beine  only  held  once  m  ttoty,  ̂ ^f  f;  cholera  broke  out  among 

Sfals,  w\o  were  ™~ea  o  't^/^^d  rapidly,  reachmg 

the  pilgrims  on  Febiuaiy  
o,  -^^y  > 
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severe  famine,  and  spread  extensively  through  that  countrj^  and 
then  began  to  travel,  reaching  Japan  in  1901  ;  Arabia,  Mecca,  and 
Jeddah,  Egypt  and  Erythrsea,  Syria,  Persia,  and  the  Phihppines 
in  igo2  ;  Palestine,  Asia  Minor,  and  Mesopotamia  in  1903  ;  Persia, 
Russia,  and  Turkey  in  Asia  in  1904  ;  Russia,  Germany,  and  the 
Philippine  Islands  in  1905  ;  Russia  (few  cases),  Burma,  Siam, 
Smgapore,  Japan,  China,  and  the  Philippine  Islands  in  1906  ;  Ceylon, 
Peshawar,  Singapore,  Philippines,  Japan,  Korea,  Manchuria,  China, 
Russia,  Turkey,  and  Persia  in  1907  ;  China,  Russia,  Mecca,  and 
Medma  in  1908  ;  and  Russia  in  the  beginning  of  1909.  In  1910  it 
was  present  in  Russia  and  Italy.  In  1911  it  was  recognized  in 
Turkey,  Roumania,  Hungary,  Austria,  Italy,  and  Russia,  and  in 
1912  in  Turkey,  Italy,  and  Russia. 
Some  places  have  always  so  far  escaped  the  visitation  of  cholera. 

These  are  either  situated  in  the  colder  regions,  of  which  the  climatic 
conditions  are  unsuitable  for  the  propagation  of  the  disease,  or  are 
islands  to  which  the  disease  is  less  likely  to  be  brought,  or  where 
precautions  are  taken.  As  examples  of  these  islands  may  be  men- 

tioned the  Andaman  and  Pacific  Islands,  Reunion,  the  Azores  etc 
Tropical  and  Southern  Africa  have  not  yet  been  infected. 

The  climatic  influences  which  appear  to  favour  the  development 
of  the  disease  are  low-lying  areas,  and  soils  easily  permeable  to 
water,  especially  if  they  are  polluted  with  decomposing  matter It  would  however,  appear  that  the  most  inimical  climatic  condi- 

tions can  be  overcome  if  there  is  lack  of  cleanliness,  especially  with 
regard  to  drmking-water  and  food,  together  with  bad  sanitation 
and  the  disease  may  spread  where  every  climatic  influence  is 
opposed  to  It.    With  regard  to  the  use  of  permanganate  of  potash  in cholera.  It  was  recommended  in  1866  by  Everest,  who  treated  seven- 

teen cases  with  Condy's  fluid,  with  only  one  death.    Dr  Mackie  in 
T  .xf  5^        treated  six  cases  similarly  without  a  death.    In  1884 
J.  W.  Fry  stated  that  the  only  thing  he  found  of  remedial  use  was 
an  enema  of  diluted  Condy's  fluid.    In  1910  Rogers  reported favourably  of  the  use  of  the  permanganates  given  liberally  in  cholera 

/htiology  — The  cause  of  the  disease  is  undoubtedly  Koch's vibrio;  still  this  alone  may  not  produce  illness,  for,  as  Dunbar showed  m  1892  in  Hamburg,  people  who  had  never  suffered  from 
the  disease,  and  who  were  in  good  health,  might  still  be  passing 
quantities  of  the  virulent  micro-organisms  in  their  f^ces.^  It  if evident,  therefore,  that  these  persons  lacked  some  predisposing condition,  and  further,  that  they  must  have  been  a  frStful  sourcf 

l/now  ̂ ^'t         '°"^[*^°"  d°  definuSy 
nrW        ̂   "^7^^  ̂ P?.'^"  ̂ "^h  f^^tors  as  mental  worry 

me^t  oTfr^'r^"^  ^^^^  ̂ P^^i^^Y  any  derange-' 
causes  wIth  '"'^.'^^r^  Wod^cm^  diarrhc^a,  a^e  predisposing 

unripe  1^^\IT  *°  11^'''  ̂ ^"''''  "^^y  mentioned  that 

Tn  Ws  o  ;n^lf  P'^'^^K^urt""'  '^^^^^^^  with  suspicion 

thu^;redfspX'LThe  d^iLtf  ̂   '^^^^^^^  ̂ ^^y  ̂ ^
-^  ̂--^-^ 

85 
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T+  mnv  be  that  the  vibrio  merely
  lives  in  the  lume'n  of  the  bowel 

^%\'i?lowe?ed  vitaUty  would  expla
in  the  apparently  extraordinary 

^^''rrff  frarr  er'^k  ?Zducer
into  a  gaol,  the  disease 

la^Sly  s4rr™parently   
     novo   among  

the  mcareerated 

tammation.    ̂ ^s  an  e^a^p^^^^  ^nd  then  proceeds  to 

dead  within  twenty-four  hours  0   cholera.^  A^^^^^^ 
chance  of  infection  from  dead  bodies  ̂ n  p^^^^^^^  P  ̂ .^^^^^^ 

graveyards  are  not  important  means     ̂ ^f^'^'^^^  Fomites 
lecaule  the  germ  rapidly  ̂ ^^PP^n  the  usual 

may  also  spread  the  contammation  but  p^^se^  a  ^.^^.^^ 

mefhod  of  infection,  ̂ hich  is  generai^^^ 

pass  out  with  the  faeces,  m  ̂^J^^^VdaLe^of  fecally  contaminated 
time  (163  days)  ;  hence  the  great  Jf^^/^       ,  sanitary 

fields,  rubbish-heaps  gardens  etc    for  ̂   drinldng-water  is 

^-^^    eSf  -^[tuSpil^ 

understood.  ^ncuallv  auoted  as  evidence  of  the 
Two  classical  instances  ̂ re  usually  quote  ^^^^  .^^^^^.^^ 

spread  of  the  disease  by  ̂^^Jf^'  .^.^"Hampstead,  where  there  was 

in  1854  of  a  lady  and  her  servant  m  Hampstea  
^^.^^^ 

no  cholera,  by  drinking  the  water  of  ̂^^^^^^^^ 

-t^  JS^^
^-a  l&

oundL  the  river- 
water  and  that  of  the  l\ydrants  understand 

As  water  is  a  method  of  infection  it  s  qi  ^  ̂
.^^^ 
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who  continue  to  harbour  the  germ  for  months  and  years  after  an 
attack  is  over. 

The  fact  that  the  germs  can  hve  for  a  long  time  in  faacal  matter 
enables  them  to  infect  insects  such  as  flies,  and  perhaps  ants.  With 
regard  to  flies,  the  germs  have  been  found  not  merely  on  the  ex- 

terior of  the  body,  but  also  in  the  alimentary  canal,  in  which  they 
are  believed  to  multiply.  The  habits  of  flies  make  them,  therefore, 
an  important  possible  means  of  dissemination  of  the  disease. 

FcEcal  matter  may  also  pollute  green  vegetables,  for  in  the  East 
vegetable-gardens  are  often  contaminated  with  human  f^cal  matter. 
The  most  dangerous  vegetables  are  those  which  are  eaten  raw,  such 
as  lettuces,  watercress,  and  tomatoes.  While,  however,  the  above 
methods  explain  many  points  in  the  epidemiology  of  cholera,  they 
do  not  afford  a  full  explanation  of  the  spread  of  the  disease.  As  we 
have  already  said,  the  principal  endemic  centre  is  Lower  Bengal, 
whence  it  can  spread  through  India,  and,  indeed,  over  the  greater 
part  of  the  world,  by  human  agency  and  along  lines  of  human  inter- 

communication, but  in  so  doing  it  may  miss  places  on  the  direct 
route  of  its  march.  The  reason  of  this  is  not  clear.  Certainly 
climatic  conditions  may  be  of  importance,  and  perhaps  a  low  level 
of  the  subsoil  water  and  a  high  earth  temperature,  together  with 
an  imperfect  sewage  disposal  and  contaminated  source  of  the 
drinkmg-water  of  the  place,  may  have  something  to  do  with  this anomaly. 

Another  point  which  is  by  no  means  understood  is  the  fact  that 
the  disease  remains  for  years  in  the  endemic  region,  and  then 
suddenly  spreads  in  epidemic  and  pandemic  form,  extending  at times  over  the  whole  world. 

The  tetiology  may,  therefore,  be  summarized  by  saying  that  the 
disease  is  caused  by  Koch's  Vibrio  cholerce  acting  in  the  presence ot  some  unknown  bodily  condition  or  conditions,  and  spread  directly 
trom  man  to  man  by  fomites,  water,  insects,  and  food,  but  the reasons  lor  its  endemicity  and  epidemicity  are  unknown 
When  travelling  from  one  place  to  another,  it  always  adopts channels  of  human  intercommunication,  which  may  be  ships,  rivers 

roads,  or  railways.  When  introduced  into  a  locahty,  it  will  give rise  to  a  widespread  epidemic  if  the  sanitation  is  so  defective  that 
the  germs  gam  access  to  the  drinking-water,  but  will  be  far  less 
extensively  spread  if  due  to  food  or  insects,  and  will  be  merely sporadic  if  spread  from  man  to  man 

Vibrios  slightly  different  from  the  typical  Koch's  vibrio  have 
Deen  isolated  by  many  observers,  among  whom  ourselves.  Recently 
/n  f  described  one  such  (which  often  takes  a  bacillary  type) 

PatVnSv  ̂   «f  Senegal,  known  locally  by  the  name  of  '  N'diank.' 
.^ut  1   i^^'^r  the  lumen,  the  glands  the 
epithelial  cells,  and  the  mucosa  of  the  small  intestin?  probably 

•Woml'"  "^'^"^'^"'^l'^'-  toxin,  whic-h  is  set  free  and  causes  IS 
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The  question  of  toxin  formation  has.  h
owever,  been  much  debated 

ThufhriQ05  Brau  and  Denier  consi
dered  that  they  had  obtamed 

a  soluble  t?xin     In  1906  Kraus  said  
that  he  had  obtamed  a  soluble 

toxin  which  caused  the  disease,  and 
 in  the  same  year  MacFadyen 

obtainid  a  virulent  endotoxin.    In 
 1907  Strong  carefully  mvesti- 

^ated  the  subiect.  and  concluded  tha
t  he  was  unab  e  to  find  a 

Lluble  tox  n  as  described  above,  
but  that  MacFadyen's  endotoxin 

was  the  true  toxin  which  caused  the  
symptoins  m  man    This  endo- 

7nxin  causes  great  gastro-intestinal
  disturbance,  leadmg  to  the 

passa^rof         from^the  blood  to  th
e  bowel  in  the  followmg  order  : 

^St  latlr'  and  then  inorganic  salts,  ̂ ^V^cr^^  ̂ ^^^^^^ 
later  Dhosohates  and  potassium  sa

lts  ;  and  still  later  organic  suu 

sfancef  Thifendosmos^  causes 
 a  great  concentration  of  the  blo

od, 

nroducing  a  high  specific  gravity, 
 which  may  reach  1073  to  1078, 

SScH^ts^Jfated"  withl  great  ----^^R^tsTnK 
8  000,000  per  cubic  milhmetre,  accordmg  t

o  Rog^J^ 

«a^lat™  pi^er  altered,  while
  the  oxygen  contamed  therem  

« 

be  studied  properly,  requires  '^-^l^'ll^f^^''^^^^^^  who 

60  to  50  ■""'^^^■■^"Sft^e  c^elfnot  so  Ter  ous,  the  pressure 

is  on  the  road  to  recovery  it  m^y^f     \°      1  sed  or 

r-^^yrU^h  nigtspKV?"
  =%asts,         a  large 

nt'l^od^'S^p^s  to  rea.^^^^^^ 

Etrds?  ir..pt%o°
p™vtmsi:i£  became 

 of  decomposition 

and  the  admixture  of  other  ̂ ^^'XTthespecific  gi-avity  of  the 

may  cause  serious  illness  and  even  deatn^  ^^^^ 

Morbid  Anatomy.-Usually  P°^^-!^°' ̂      "f  time  after  death, 

marked,  and  the  body  keeps  warm  for  some  
t.n  ̂ ^^^^ 

On  cutting  into  the  tissues  it  s  Qn  opening  the  peri- 

and  that  the  blood  is  often  thick  and  ̂ ^^J^ ".^^^^        sensation  not 

The  stomach  is  usually  e
mpty,  anu 
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appearance,  with  injected  vessels.    When  a  piece  of  small  bowel  is 
opened,  the  contents  are  usually  found  to  be  whitish  or  greyish grumous  material ;  more  rarely  will  the  contents  be  blood-stained. 
1  hese.  contents  consist  of  food  particles,  epithelial  cells,  red  and 
\vhite  corpuscles,  and  micro-organisms.    When  allowed  to  stand 
they  separate  mto  liquid  and  solid  portions,  the  former  containing 
albumm,  and  havmg  a  specific  gravity  varying  from  1005  to  loi-f 
Ihe  mucosa  of  the  stomach  and  bowels  is  hyper^mic  and  swollen 
and  may  be  marked  by  ecchymoses.    There  is  usually  some  enlarge- 

ment of  the  solitary  and  agminated  glands,  as  well  as  of  the  mesen- teric glands. 

The  liver  is  generally  congested,  and  the  ducts  full  of  bile  •  the 
spleen  is  shrunken  ;  the  kidneys  are  swollen,  and  often  ecchym'otic with  tubules  blocked  with  granular  debris  and  cells  in  a  state  of 
cloudy  swelling  The  right  heart  is  often  dilated,  and  the  whole 
venous  system  full  of  blood,  while  the  arterial  system  and  the  left 
heart  is  empty^  The  lungs  are  collapsed,  dry,  and  anemic,  and the  bram  may  be  congested. 

Microscopically,  the  vibrios  may  be  seen  in  Lieberkiihn's  follicles 

i^nrnth^         1  "^f""  ̂ ".^  "'^^^^^      ̂ ^e  intestine  and  the 

of  f^ri.,- Jr^  t7  shows  vascular  congestion  and  destruction 0  the  epithehum.    UsuaUy  the  vibrios  do  not  penetrate  into  the 

tbn    bu7T;bn"^'^'''^°'.'       ̂ '^^'^    "^^^^y  ̂   g^^^^-l  intoxica- tion   but  Rebowski  records  cases  m  which  they  have  been  found 

Infecti Jr^'  p?oducfng  :\errai 

sf  JfVof  P°'*:"^°^t^i^  is  held  on  a  case  which  has  died  during  the 

fnS^iot  marb^'fo^S'^"^  --^^^-y 

np?fo'?^*r?°^°^^-^'^  *yP^'^^  ̂ ^^^  °f  cholera  has  an  incubation period  which  vanes  from  a  few  hours  to  a  few  days  (three  to  sixf The  onset  is  usually  sudden,  but  there  may  be  prSromSa  L  Ihe orm  of  diarrhoea  or  merely  a  feehng  of  illness  and  Sse  Tl^e 
abdomen'^' t\^'^  ^^^^      without  colick^pains  in  tie abdomen.  The  motions  are  at  first  f^eculent,  and  contain  bile  but soon  assume  the  typical  rice-water  appearance,  in  which  thev  a?e 
ex^min^'i  containing  numerous  white  flakerwhich  when 
Sd  enHh^i  f  composed  of  mucus  containing  Vibrios and  epithehal  cells,  while  exceptionally  the  motions  rnn+^fn 
Vomiting  generally  appears  early,  food^befng  expeSe^^f^^^^^^^ 

ie  mixe7  Th"^  '."'i  "^'^  ̂ ^^^       and'occasion^allyliood  m^ De  mixed.    The  patient  complains  of  thirst,  and  at  times  of  hicco 
ston  P?T^f  ̂ om\im^  proceed  the  urine  diminTshes  and  n?iv 
stop,  and  flmd  departs  from  the  subcutaneous  tissues  whirl.  ?i.  ̂ 

heeHn'"''''  '°  '"^^^       ̂ ^'^'^  nose  becoSnf  sSrp  t?; cheek-bones  prominent,  the  eyes  sunken  and  the  c^idn  tuF' 
becomes  wrinkled  like  that  of  a  washerwoman     wt-  .f'  fl"^''' 
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may  be  considerably  raisecL  If  ̂ f^g^^  -^^  ̂ l,ieh  the  failure 

pla'ce.  the  patient  Pf-^^^s  into  the  ̂ gf  ̂  f  ̂  pulse  almost  disap- 
of  the  civ^^J,-t^°^^f  X  L^S  b^oS  weak  and  irregular,  the 
pearing  at  the  wrist  the  heait  Decom  g  ^vanosed,  the  urme 

respirations  laboured,  the  skm  ̂ o  d  and  deeply  cyan^  ^^^^ 

suppressed,  while  the  di^rrhcea  may  01  ̂ .^y  ̂̂ ^J^.^^^^i  becomes 
temperature  falls  far  below  noima  .  J^e  to  st  h^^^^^^^  ̂ ^^^^^ 
impure,  or  a  heeimc  systohc  "^^^^^^^^  ̂ ^^^^^  both  the  peri- 

ma^y  be  faint,  and  "^X' pTiSt  r^Iy  n^^^^  comatose,  and cardium  and  pleura    The  pat  ent  may  ^^^^^^ 

death  supervenes  m  from  twelve  to  thirty  six^^^^^^^ 

of  the  attack.    If  recovery  is  to  
take  place,  the  ̂ la  ^ 

"^.'^errZl^^
^^^^  ^^^^  '''' 

with  fluid  again.  ^  secondary  febrile 

con^rr^s^S-^a^'
iflo.  Ua.  days,  

o.  even  <o,-  a 

The  °pSr™ay  at  t^es  pa.  i^o  a  s^^X'^^^^^l 

flushed  face,  raised  t™P"-=-*»t^„,tc^Sing    and  toxic  rashes, 

SSfcSts^fe^nr
^U^-^^^^^^^^^

^^ 
or  may  be  bloody.  j  c+aee  from  complications,  or 

Deith  may  take  P"YonV  onyaL^^^^^^^^     Tl,e  infection  of 

recovery  may  ensue  aft"J,'°"L'»nY 

the  convalescent  may  1=""^*°^  ofthe  motions  is  negative^ 

i^'^^^^
  rdl3)« 

 o?LctL,  When  the
 

^tSeL -cirrfc
^S  at  times  present  

many  varied  features, 

which  are  usually  classilied  into  .  without  any 

severe  purgation,  associated  w  th  t]^,'^  P^^ition  may  be  recovered 

rrSS%rr^:y  P-Srt;;;;cS  
attacU  of  the  disease. 
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3.  Cholerine.— The  patient  is  suddenly  seized  with  abdominal 
pains,  and  passes  numerous  f^eculent  motions,  followed  by  typical 
nce-water  motions,  which  speedily  cease,  and  the  patient  quicklv recovers  without  further  symptoms. 

4.  Cholera  Gravis.— This  is  the  typical  form  already  described. 
5.  Cholera  Sicca.— In  this  type  the  patient  becomes  rapidly  col- 

lapsed, and  dies  before  the  typical  symptoms  of  diarrhoea  and 
vomitmg  can  appear.  The  post-mortem  and  the  bacteriological exammation  of  the  bowel  contents  reveal  the  true  nature  of  the disorder. 

Complications.— In  rare  cases  hyperpyrexia  has  been  noted  during 
the  attack,  but  usually  all  the  comphcations  occur  during  the  stage of  reaction,  and  are  due  to  secondary  infections.  The  most  common 
are  pneumonia,  enteritis,  and  inflammation  of  the  kidney  Preg- 

nant women  always  abort,  and  the  fcetus  may  show  signs  of  the 
disease.  The  reason  of  this  abortive  tendency  is,  according  to 
bchutz.  because  cholera  has  a  powerful  effect  upon  even  the  non- 

pregnant uterus,  causing  haemorrhage  during  the  stage  character- ized by  muscular  cramps. 
Sequelae.— After  such  a  severe  illness,  it  is  usual  to  find  more  or less  permanent  damage  to  the  health  of  the  victim.    Thus  anemia mflammation  of  the  parotid,  gangrene,  ulceration  of  the  cornea 

astigmatism,  or  other  errors  of  refraction,  a  tendency  to  diarrhea' and  digestive  disturbances,  may  persist  for  a  long  time 

be  vefv  '^11^'''''     ̂ \sy  during  an  epidemic,  but  it  may be  very  difficult  m  the  period  when  there  are  only  a  few  sporadic 
cases  preceding  the  outbreak.  

^  ^poraaic 

rela°rd1°fhi^.nll^  '^'""^"'^       simulated  by  ptomaine  poisoning  as legards  the  collapse,  and  by  infections  with  germs  of  the  nara- typhoid  group,  which  we  have  seen  produce  typical  rice-waJer 
motions,  that  it  is  perfectly  useless  in  I  sporadic^Sse  to  attimp to  make  an  accurate  diagnosis  without  a  bacteriological  examtnati^n and  even  this  has  to  be  performed  with  the  greatest  care  asTeJe  p?; many  vibrios  which  are  undistinguishable  lithout  speciartes  s  from the  V^br^o  cholerce  Koch    We  recommend  the  foUoSSg  method  - 
Ziehl^^^Lf  ""f  ̂'^"^  the  rice-hke  flakes,  and  stain  lit h  diluted 
Ziehl  caibohc  uchsin  (i  m  50  for  ten  minutes,  or  with  L5ffler's 

^^^^  TS^^^Bi. 

McCoIwe's'  ̂ at^^Vaf  '^^-5      ̂ «       ̂ -^-e  of 

Kruse's  ̂latinum'^p^lc"  'in^cuKth  ^'^^ without  Recharging  the  suiiaSe  of  tl^  °^  P^"^'' 

35°  C.    The  colonie  of  the  chole^-alnrri^nlP  ̂ *r?'  ̂''-^ 
on  McConkie's  mediurn  as  deWe  s^.ll      [f"^'  '?  ''^^"^^  d^^^'^P 
within  twelve  to  ei^Xen  hour?^^A         y^^.^wish,  roundish  dots xo  eignteen  hours.    Any  suspicious  yellowish  colony 
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should  be  examined,  and  the  germ  in
vestigated  as  regards  the 

following  characters : —  . 

(a)  Motility. -The  cholera  vibrio  is  very
  actively  motile. 

(6)  Morphology.— The  cholera  org
anism  is  often  bent,  comma 

hke,  but  may  be  straight,  baciUus-like.  ,     ̂ ^  neptl 

(c  Agglutination.-A  strong  anti
cholera  ^^mm  should  be  used 

We  use^  the  serum  derived  from  hyperimmumzed  f^"^^  J^f, 

serum  in  Ceylon  generally  shows  an  agg^ation  limit  wh^^^^
^^ 

between  i  in  5,000  and  i  in  7,000  on  th
e  various  ftrams  of  cholera 

vibrios  kept  in  stock  in  the  laboratory, 
 ̂ ny  vibrio  foun^^ 

which  is  agglutinated  by  this  serum  m  a  dilution  ̂ J^t  \e^^^l^^^^^  S 
A  000  can  safelv  be  considered,  as  a 

 rule,  to  be  the  true  germ  ui 

Sr^  In  doWful  cases,  all  
the  cultural  characters  should  be

 

stuped,  and  Ser's  test  and  C
astellani's  absorption  test  should 

be  carried  out.
  

-o+c 

Dunbar  has  recommended  a  f  «if  >Sf'°«Tr^mnntfeV"m  T^c^^^^ 

=fS*a.^l^^^ 
contain  manyvibnos. 

3.  Inoculate  four  tubes  of  pep
tone  water  with  the  suspecte

d 

stools,  the  first  with  J  c.c,  the  sec
ond  with  j  c.c,  the  thncl  wit^^ 

T        La  the  fourth  with  2  c.c.  ;  or
  inoculate  each  of  two  lirlen 

amined  microscopically  for  the  presence  <>^-'^;'l'Xi^^^ 

acid     In  true  cholera  the  indol  
reaction  is  generally  present  eignt 

for  the  isolation  of  the  ̂ ^'^-^^^fX  coli  and  co«  like  organisms 

the  cholera  ge™  grows  wen^^^^^^^  g,„„  ,«.st  be scarcely  vegetate.  cuuisc
  ^i--^ 

carefully  investigated,  as  ̂ l^'^^^y  is  inoculated  into 

a^taSarntloS^^^^ 
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flocculi,  which  at  first  are  in  suspension,  and  later  sink  to  the bottom.    These  floccuh  consist  of  agglutinated  vibrios. 
7.  Ottolenghi's  Melhod.~The  suspected  stools  are  inoculated  in a  medium  consistmg  of  pure  bile  mixed  with  a  3  per  cent  of  a 10  per  cent,  solution  of  sodium  carbonate,  which  after  incubation 

at  37  C.  for  some  hours  is  plated  and  further  investigated 
If  material  has  to  be  sent  to  a  central  depot  for  bacteriological examination,  certain  precautions  must  be  carried  out  The  f^ces 

must  be  carefu%  collected,  if  possible  into  a  bed-pan  which  has 
been  scalded  or  boiled,  or  a  loop  of  small  intestine  carefully  removed post  mortem  These  specimens  must  be  forwarded  in  a  glass  bottle 
which,  as  well  as  the  cork,  has  been  boiled.    It  is,  perhaps  hardly 

specSs.      '''''  "^^^^  be  mixed  ̂with  the 

eofdem^f 'w^-^'  prognosis  is  usually  bad  at  the  beginning  of  the epidemic,  but  improves  as  the  epidemic  continues     -The  case- 

SSen^  Th  ''f '°  \'  T       ̂ "^^^^^  50  per  cent ireatment.— The  treatment  of  cholera  must  aim  at  the  destruc- 
lon  and  removal  of  the  vibrios,  the  neutralization  of  the  tox'ns the  prevention  of  secondary  infection  through  the  damaged  intes 

o^t^pZl       ̂ '"'"^     "'^^^  She  rehe" To  promote  these  objects,  the  patient  must  at  once  be  sent  +n 
.hn  'irK^^^**'"  ̂ 'T  '^'S^'       ̂ tt^^k  may  seem  to  be    His  ?oom 

SrshoJd  be^l^^^^^^  --d,  and  the 

The  palnrif.i  wn'       ̂ f'f  -^^  ̂ ^^^^       f  °"ows 

grains  to  he  n L?       J^^much  calcium  permanganate  water  (i  to  6 

which  may  occur  m  twelve  to  twentv-four  hnnrV    A  f  +f   1  copious, 

The  composition  of  the  pills  is :— 
Potassium  permanganate    . .  , 
Kaohn  and  vaseline  as  may  be  required  to  maL^I  pm 

length  of  time  are  apt  to  become  hiri  and  useless     '  '''P'  ̂ "^ 
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extremities  and  round  the  bodv,  an
d  when  the  pulse  fails,  the 

S^S  cephahc  vein  should  be  opened
  at  the  elbow,  and  Rogers  s 

Tecia  s^^^^^^^^^^  naade  by  Messrs.  Down  an
d  Company  .inserted^ 

Sd  through  this  injections  ol  hypert
onic  sahne  solution  shou  d  be 

injected  until  the  blood-pressure  returns  as 
 ̂ e^ted  by  the  pulse  o^ 

mire  preferably  by  a  Riva-Rocci's  ̂ ^^trument.    I  the  blc^Dd  pre^^^ 

sure  sinks  below  70  millimetres,  Rogers
  considers  th  s  to  indicate  tne 

nreLn?fof  a  dangerous  degree  of  c
ollapse  and  an  indication  for  an 

ELmedrateSntiavlnous  injl.tion.    He  takes  th-pecif^^^^^^^^ 

the  blood  by  the  simple  method  of
  placing  a  diop  of  blood  m  tne 

centre  of  a  s^nall  vial  Containing  -  ̂^^l^^-' ^'f^''''^^^^^^ 
of  known  specific  gravity  (at  the  1^^^^^;^"^?^^^  lesser  or  S'eater 

if  the  droplet  rises  or  falls,  trymg
  another  v  al  of  lesser  or  greater

 

density  until  the  right  specific  grav
ity  is  reached 

He  Concludes  that,  if  the  specific  gravity  ̂ ^^^^^^^^^^^ 
blood-pressure  is  low,  a  copious  intravenous  ̂ ^3^^^^^°  '^^f.^^^^l^^^^^^^ 

administered .    If  the  specific  gravity  is  °-^V/°65 ,  even  lUhe^^^^^^ 

pressure  is  over  70  milhmetres.  it  is  advisable  
to  give  an  i^^^^veno 

Fnfection  as  the^lood  is  dangerously  
concentrated,  and  a  smgle 

evacuation  may  lead  to  a  rapidly  fatal  collapse^        indications  for 

Restlessness;  cyanosis,  and  cramps  are  also  ̂ /^^^f^V^ J'^^^^ 

intravenous  injecW,  especially  1  the  b^od  f^^^^^^^^ 
is  black,  and  may  be  obviously  thickei  ̂ ^^^^^.^f  ̂^^^^^ 

The  saline  solution  at  present  recommended  
by  Rogers  . 

r.            11    •  i»  120  grains  (8  grammes). 
Sodium  chloride    ..  ••  ■•  '-^^         (o -2 gramme). 
Calcium  chloride  ..  ••  ••  %     '      (q-a  )■ 
Potassium  chloride  .-  ••  i;,t  (568  c.c). 
^Vater        •  •        *  •  *  '  '  ' 

ture  of  the  body  (98-4   ̂ -l  y-' ..  '^^^^  J,-^^^^ 

100°  F     If  the  rectal  temperature  
is  a  degree  or  so  below  99  , 

temperature  of  the  solution  
in  the  Aask  should  va^y  from  

10^  to 

104°  F.    If  the  rectal  temperature  is  ̂^^-'^XZV^ture  is  over 
solution  should  be  ̂^V'^^i'^'^'^,  ftJ^'J    AboS  4  pints  of  fluid 
102°  F.  the  solution  shou  d  not  be  

warmed.    About  4  p 

are  required  for  an  adult  "^f  e-  ̂ ^^J^'  disSess  of  increased 
watched,  and  the  injection  f^^PP^^,  ̂^f,,t^^^^^ 

given,  and  warm  rectal  f  if  ctjons.  carefully  watched  to 

During  this  treatment  the  ̂^^^f^f  J^.^'^^^d  irs^  occurs, 
see  whether  urine  is  bemg  passed  

01  not  ana  1  supp 

dry-cupping  should  be  performed  
over  each  loin. 
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When  the  stage  of  reaction  sets  in,  a  mixture  containing  salicylate 
of  bismuth  gr.  xv.,  bicarbonate  of  soda  gr.  v.,  Hquor  opii  sedativus 
nim.  v.,  mucilage  q.s.,  and  chloroform  water  i  ounce,  should  be 
given,  and  later  one  containing  alkalis  and  digitalis  is  useful. 
With  regard  to  symptoms,  the  persistent  vomiting  may  be 

reheved  by  small  pieces  of  ice  or  by  |  grain  of  cocaine  dissolved  in 
a  teaspoonful  of  water,  or  by  a  dose,  of  lo  minims  of  mistura  pepsini composita  et  bismutho  every  half-hour  until  four  doses  have  been 
given,  or  by  one  or  two  drops  of  tincture  of  iodine  in  water.  Cramp s 
are  treated  by  massage,  assisted  by  rubbing  with  dry  powdered 
gmger,  by  hypodermic  injections  of  morphia,  or  by  inhalations  of 
a  mixture  of  chloroform  and  oxygen.  Prostration  must  be  com- 

bated by  hypodermic  injections  of  strychnine  or  of  camphor  in ether.  Dehrium  must  be  reheved  by  bromides  with  tincture  of hyoscyamus. 

The  treatment  of  comphcations,  such  as  pneumonia,  etc.,  must 

medkine^^^      on  the  lines  laid  down  in  textbooks  on  general 

Other  methods  of  treatment  may  be  briefly  mentioned.  Many  disinfectants 

of"  incTS:L^^oL^?"'"'  authors-..J.,  a  mixture  of  sJ^o^rho^l \cetozone^  a  nhn^nr,    '     f^'^'V  ^  dissolved  in  peppermint, 
anrt  Wh  !■         medical  cyllin  are  recommended  by  O' Gorman 

fzafd^ssolJedTn  r  n?,^^^^^^^  ̂ ""^  administration  of  15  mininas  of  medfcai 

TcoJ^tdS  bVsor  wr  t^rf Ld  B^own  a^d  R  ""''^ 
of  eucalvDtuq  nil  wi+h  rr,; ^  1  1  ̂̂ ^^''^        Banerji  praise  an  emulsion 
-iven  3a  do.i  ̂^^h  mucilage  and  syrup  of  lemons,  of  which  ̂   minims  are 
Recommends  rPd  ini^^^  r^""  ̂^^'^"^^  ̂ "PP^""  ̂ ^"^"^^6  for  infants,  while  Duke 

o1nTr?urv  L  '  e^^^^^  ^^^i^e  stage,  and  Chosky  cyanide «p\r=  fi,-      in  TT-gram  doses  m  syrup  and  water  every  two  or  three  hours  but 
W  r^guSU^d^^^^^^^ 

of  3  to  4  pinte  of  a  i^'pr  ̂^l^'''}''^^  ̂ ^'i  ̂^^^^^^         intestinal  injections 
drops  of  tincture  of  L^nm       1'°^''*'°",  ^^^^  °^  ̂^^^hout  20  to  40 

four  hou;      DenLr's^se^um  tlrf  """f  ̂         ̂ "/^'^  ̂ ^^^^  «^<^^y  ̂ ^'^^ K„4- .      ̂ ^°iers  serum  treatment  has  been  found  useless  bv 

of  Schu  unon'sr  ̂ '^•"'If''  *°      "^"'"^  BerdTkoff  gave  so^to  50  c 

beni  us  dTo  V0T50  ̂ c^t^fX^^i  subcutaneously  with'succe
'ss.'°  lahrn" 

intravenously.  siieral'autE  rJ^  ̂^^'T^^  '^^'^^"^  subcutaneously  and 

dermic  injections  of  morphiS    '  ̂^^«^"^«°d  treatment  by  repeated  ̂ ypo- 

.ttYil^  should  be  given  during  the  acute 

water  '  iS  "^T^^  ^^'^  ̂ ^ould  consist  o  L  er  iced 
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ment  continues,  the  diet  may  be  slowly
  and  carefully  increased,  but 

the  greatest  care  must  be  taken  for  a  lo
ng  time. 

Priphylaxis.-The  prophylaxis  mus
t  be  based  ̂ P^^  .^he  know- 

ledee  that  the  disease  is  carried  by  m
an,  and  is  spread  from  one 

maf  to  another  by  water,  milk,  cont
aminated  ood,  especially  green 

vpeetables  and  insects,  especiaUy  flies  and  pe
rhaps  ants  _ 

fhe  inethods  which  may  be  adopt
ed  are  classifiable  into  private 

^''pHvale''Methods.--At  the  beginning  of  an  epidemic  it  is  as  well 

^pf.  that  the  filters  are  properly  
cleaned,  and  should  mes  aoounu 

in  the  house  their  source  should  
be  diligently  sought  for  or  it  it 

cannot  be  found  and  dealt  with,
  the  Sanitary  Authority  should 

 be 

Informed    He  should  also  see  
that  the  whole  household  keep  

them- 

^l^X^t'^^-'i^r^^^'^^rJ^^  he  tak^n^tbat^H 

water  at  least  once  a  week  r-..^.   „„d  stored  in  covered 
All  water  must  be  boiled  and  ̂ ^f^f '  ̂ ^^^  from 

•  vessels,  and  all  milk  must  be  boiled  taS^  t^at  ̂ood  milk  is 
flies  and  other  msects  Care  should  be  t^^^^^^  g  ̂^^^  ̂ ^^^ 
procured.  No  uncooked  vegetables  o^^^^.^^^^' ^^ial^  melons, 

Siust  be  sparingly  indulged  m  ,  .^^f  unripe  fruit  e  ^^^^^^ 

must  be  avoided.  Balfour  advises  that  3^^^^  \^  f^^^^^^  diinks 
not  be  used  during  a  dangerous  season^  bevera^^^^ 

made  with  boihng  water  should  
be  u  ed  as  beverages. 

AU  cases  of  ilhiess,  but  especially  d
iarrhoea,  must  oe  p      f  J 

treated  by  a  medical  man  p^.^^alvptus  oil  in  lo-minim  doses 

With  regard  to  P^^^P^yl^^t ̂ ^^^^"^^^^^^        by  some  authors,  but 
twice  daily  has  been  strongly  ̂ e^™^^^^^^^^  which  was 

^Tperlent':  a=Sd^
  ̂"^^^'^JlI^W^^^^ 

 ■ 
Strong  and  others.  .u,ric, r+irc;  a  weak  and  a  strong 

Halkine  originally  used 
 two  prophylactics— a  we

aK 
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—With  the  idea  that  the  strong  would  produce  too  violent  a  local reaction  ;  but  this  proving  to  be  vvi-ong,  only  the  strong  is  now 
usecL  This  prophylactic  is  prepared  by  intensifying  the  virulence ot  the  vibrios  by  passing  them  through  a  series  of  rabbits,  and 
then  growing  on  agar,  from  which  the  growth  is  washed  off  by sterile  broth  which  is  made  up  to  8  c.c,  of  which  one  is  injected 
^•or?n'??''f  ̂   '""^^       ̂ ^"^     ̂   There  is  some  local  reac- 
fphHl.  rl^^..  of  redness  swelHng,  and  pain,  and  some  general febrile  reaction.  The  result  is  that  after  an  initial  diminution  of 

StVrX  fTfJh  ̂/^^^^^t^he  disease  this  becomes  considerably  increased 

one  tenth       If  ̂KT^^f^^^^^^  ^^^^     diminishes  by 

sur^^inl  PJll^^  I  ^''^  ̂"^^^^^^^  the  chance  of surviving  If  attacked.    Thus,  according  to  Powell  in  6  ̂ 40  non 

vamWed  cases  and '124  deaths',  and  i^^^78 

coXs  f  martial  -Z"""  V  ^4  deaths.  Vaccination 

after  whtrh^^  ̂   immunity,  which  lasts  about  fourteen  months, 

ti:^^X^^J^S^  
•  ̂vaccination 

and  then  to  incubate  the  fla=!Vq  q+  0/7°  r  '-^'''^^^'/i^"  m  orotn, 

suspend  the  subsequffiotJrinlti^ne'wSer'Thi^^  s°S  itZ 

bactericidS  and  aggtoinS  lower   TT"'  ^^e 

•  Strong  considers  tfat  irconti^rrecepto  s'  leXteTf '"'i^ vibnos,  and  that  it  Drobahlv         ̂ '^^r^^^^  -separated  from  the 

me'^hoTcarr  --^'-^  *°  ̂^^^  O^Uon^s 

wafdoff  cK/bytTven/Lfh^an^"*  ''''■^^'f  *"  ̂«™Pt 
This  involves  the  "eM  watThta^^^^^  mfroducing  the  ge™. 
the  lines  of  intercommuniS  on  «hetl  er  roaSs  TailwP'"''"^ ways.    Under  the  last  heading  m,,lt      ■    ?  j'  ™'™ys.  or  water- 

rafts,  for  it  must  SL  remeir  that  Tr^^^  ""^ 

mtroduced  by  persons  tra^lLTalong  iver^^^  ™y  ̂ ^Pt  to  be .  Any  suspicious  case  must  be  detained  for  fi„.  .1 
m  suitable  isolation  hospitairerectrf  nea?tf,   ,  ̂''5'"  q^^antine 

s.ck  must  be  tended  in  s^Sl  hoSls  wit ,  a'll  the*''"'  "l'-''-^ be  mentioned  later  ^pnaib  witn  all  the  precautions  to 

Merchandise  does  not.  as  a  rule,  require  any  disinfection,  „„,ess 
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there  is  reason  to  suspect 
 that  some  of  it  has  been 

 fa^cally  con- 

taminated froni  a  case.  .  ^^^.^  ̂   cial 

When  an  epidemic  ̂ ^^Sf^' this  Board  should  be 
Cholera  Board  to  dea  with  f^^^  ̂^^^^l^^^^^^^  as  of  doctors 

composed  of  financial  an^^^^^^^  l^^'^^r^'lie  cenir.l  authority  for 

?ht  ctt;ro&
d"^  cases  must  be  reported 

to  this  central  authority  at  once^  ^^^^ 

Then  central       ,  ^^l^^^^f        SS^^^  built,  and.  if 
vided,  and  special  ho

spitals  ancl  isom 

possible,  nurses  and  medical  men  obtained  ^^^^F^ 

Knowledge  of  the  disease  _  If  time  perm  ts  ,,^embered 
these  vaccinated  against  the  disease  •  effective, 

that  five  days  must  e|apse  befoie  the  mrnun  ty^^  ̂^^..^ological 
Arrangements  must  then  ̂ ^,^"^.7 ^^.t^^  all  disorders,  espe- 

diagnosil  of  cases,  for  the  PXP^lrit  r^^^^^      opened,  and  the 
cia%  intestinal  -^^^^f^J^fTll.^^,  themLlves  of  these 

SLf  aVntody  S
oSd^"  witho

ut  a  proper  medical 
certificate.  ,    xi,„  hospitals,  and  the  houses 

AH  patients  must  be  ̂ "7^^^  aDmratus^  in  order  to  kill  not 
disinfected  with  the  

Clayton  ga  appaiatus 

merely  the  germs,  ̂ ^t  also  the  fl  es  ai^^d  a^^^ 

able,  formalin  sprays,  togf  ̂e  w^^^^^^^^  ̂ ^^^^  attending  the 

Ssf  a%^^^
^^^^^^^  

'^^'^  ̂ 

^  WS^:?^ients  ̂ 2^^^^^^^^ or  carbohc  acid,  -^^^  P^^^^tio^^^^^  hfs  f^ces  on  three  successive 
until  bacteriological  exam  nations  precaution,  because 

davs  are  negative,    ̂ his  is  a  most  .'^^^  ̂   ̂ ^^^^  ̂ ^^^^ 

otherwise  he  may  spr
ead  the  geims  oro 

six  weeks  at  least  ^;.infect  and  bury  the  dead  with  least 

Care  must  be  taken  to  f  ^^^^"J^^^g^nation  should  be  encouraged 

chance  of  the  infection  
spreading.  Cremat 

in  preference  to  burial.  ^  ̂^.^  in  of  the  mfection 

A  systematic  searchmust  l^e  macl^        ̂       Regularly  exammed 

and  ddnldng-water  well-water^^^^^^^^  ̂ ^J^^^  H  ̂ eUs 

bacteriologically,    ̂ angeious  jeU^  permanganate  of  potash^ 

^^^getables  nnist  be  inspe^c.^  ̂ ^^7^^'^^ 

r^arn^-t  
be  Sat  against  

fi.es  and  dirt  m  
geneial. 
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The  disposal  of  sewage  should,  of  course,  have  been  dealt  with 
before  the  epidemic  has  occurred  ;  but  if  it  is  defective,  attempts 
should  be  made  to  remedy  this  as  far  as  possible,  and  a  scheme  at 
once  started  for  proper  collection  and  disposal. 

Bathing-places  must  be  carefully  inspected,  and  bad  places  closed, 
and  only  pure  water  allowed  to  be  used.  No  washing  must  be 
allowed  near  wells.  Drugs  must  be  given  free,  and  means  for 
nioculation  of  the  prophylactic  provided  on  a  large  scale. 
When  the  epidemic  is  past,  the  sanitary  defects  found  out  during 

Its  course  should  be  remedied,  and  not  forgotten  until  another outbreak  occurs. 

Summary  of  Prophylactic  Measures. 
Public  Prophylaxis : — 

1.  Protection  of  the  frontiers  by  regular  inspection  posts  and quarantine  stations. 

2.  A  central  Cholera  Board,  with  full  staff  and  apparatus  for  bac- teriological disinfection  and  hospital  work. 
3.  Instruction  of  the  populace  by  means  of  pamphlets 4.  House-to-house  search  for  cases. 
5.  Search  for  carriers  and  sources  of  infection. 
6.  Distribution  of  medicines  and  disinfectants 
7.  Provision  of  medical  aid  which  can  be  readily  obtained  bv anyone. 
8.  Crusade  against  house-flies. 

Private  Prophylaxis : — 
1.  Personal  cleanliness. 

2.  Avoidance  of  foods  liable  to  be  contaminated  or  to  cause  diarrhoea 
3.  Avoidance  .of  pollution  of  foods,  especially  by  flies  ̂ '^"^^^a. 
4.  Filtration  and  boiling  of  all  water  used  for  cooking,'  drinking  etc 

Filters  to  be  kept  strictly  clean.  ^  uiinising,  etc. 
5.  Boihng  of  milk  and  protection  against  flies 6.  Clean,  sanitary  dweUing  free  from  flies. 7.  Anti-cholera  vaccination. 
8.  Immediate  application  for  medical  aid  in  case  of  diarrhceal 

illness  of  any  description.  aiarrnoeal 
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CHAPTER  Lin 

THE  DYSENTERIES 

The  term  '  dysentery '—Dysentery  and  dysenteric  diarrhcea— Dysenteries caused  by  animal  parasites— Protozoal  dysenteries— Amoebic  dysen- 
tery—Laveranic  dysentery— Leishmanic  dysentery— Ciliar  dysenteries— J^lagellate  diarrhoea  and  dysentery— Spirochstic  dysentery— Platyhel- mmthic  dysenteries— Nemathelminthic  dysenteries— Arthropodic  dysen- 

teries—Dysenteries caused  by  bacteria— Pseudo-dysenteries— References. 

The  Term  Dysentery.-The  term  '  dysentery '  is  derived  from Svaevrepca  sigmiymg  a  bowel  trouble,  and  was  first  employed  bv Hippocrates.  As  used  at  present,  it  covers  a  large  number  of  dis- 
tmct  affections  mduced  by  various  species  of  animal  and  vegetal parasites.  In  England  it  used  to  be  called  the  Bloody  flux,  in  France Tenesme,  and  m  Italy  Flusso  sanguigno.  The  Latin  equivalent  is Torm^na.  the  German  Ruhr  ;  while  the  native  terms  applied  ?o  t are  too  numerous  to  be  considered  here,  but  we  may  mention the  Smhalese  term  Lehedanpachanai  {Leh  =  hlood,  hedan  =  mncns 

Dysentery  and  Dysenteric  Diarrhcea.-The  occurrence  of  a  bowel disease  m  which  blood  appeared  in  the  motions  was  well  known  to the  ancients  for  descriptions  of  such  a  condition  can  be  found  in 

cI^onTvatty  wlrcalle^S'  pS' ^^"^ '  ^"^"^P^^^'  ̂ ""^ Hippocrates  recognized  two  distinct  types  of  disease  of  the  bowek 

At  first  the  term  'dysentery'  included  anv  disease  in  whirh there  was  a  discharge  of  blood  per  anum,  but  AretTus  C^kus 

entiatfd"?!  other^ncient  physicians  soon  dlfS: entiated  the  disease  more  clearly  by  emphasizing  the  fact  that 
here  should  be  mucus  as  well  as  blood  in'^the  motions  and  that 

urthrs?lS%ttTT  '^"^T"^  prSn^'
They 

of  the  bowk    H.n  "^f        *°      ulcerated  conditio^ 
to  vn!^  +T  r  according  to  these  ancient  writers  in  order 
to  make  the  diagnosis  of  dysentery,  it  was  necessary  to  have  blood 
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and  mucus  in  the  motions.  Recent  investigations  have,  however, 
shown  that  certain  cases  of  diarrhoea  and  dysentery  are  brouglit 
about  by  the  same  organism,  and  that  a  form  of  diarrhoea  whicli 

may  be  called  dysenteric  diarrhoea  is  only  one  phase  of  the  clinical 
appearances  of  a  dysentery,  and  is  setiologically  in  no  way  different 
from  what  might  be  termed  a  true  dysentery,  except  in  the  severity 

of  the  symptoms  and  the  post-mortem  appearances.  Briefly,  dysen- 
teric diarrhoeas  are  dysentery  under  a  somewhat  different  chnical 

aspect — viz.,  the  stools  do  not  contain  blood  and  mucus,  although 
the  complaint  is  due  to  the  same  organisms  as  true  dysentery. 

Hence  it  is  not  expedient  to  attempt  to  classify  dysenteries  by  their 

clinical  symptoms  or  by  their  post-mortem  appearances,  and  any 
rational  classification  and  description  of  the  complaint  must  be 
based  on  the  causation. 

We  therefore  classify  dysenteries  and  dysenteric  diarrhoeas  into : — 

A.  Dysenteries  caused  by  Animal  Parasites  : — 

I.  The  Protozoal  Dysenteries. 
II.  The  Platyhelminthic  Dysenteries. 

III.  The  Nemathelminthic  Dysenteries. 

IV.  The  Arthropodic  Dysenteries. 

B.  Dysenteries  caused  by  Bacteria. 

C.  Pseudo- dysenteries. 

By  the  last  expression  we  mean  such  forms  of  the  complaint  as 

may  be  due  to  the  irritation  of  fish-bones,  glass,  cancer,  or  inflam- 
mations of  organs  adjoining  the  alimentary  canal. 

Early  History.- — Hippocrates  associated  dysentery  with  an  ulcera- 
tive condition  of  the  ahmentary  canal,  and  thus  it  was  defined  by 

Archigenes,  but  in  the  Middle  Ages  this  knowledge  was  lost,  and  it 
was  only  Huxham  and  Broussais  who  associated  the  disease  with 
colitis.  The  contagious  nature  of  the  malady  was  early  recognized, 

and  it  was  thought  that  its  epidemics  were  due  to  miasmata.  This 
was  the  condition  of  knowledge  with  regard  to  dysentery  when 

bacteriological  researches  began  to  define  it  more  exactly. 

A.  DYSENTERIES  CAUSED  BY  ANIMAL  PARASITES. 

I.  THE  PROTOZOAL  DYSENTERIES. 

The  protozoal  dysenteries  are  classified  into  : — 

{a)  Amoebic  Dysentery. 
{b)  Laveranic  Dysentery, 

(c)  Leishmanic  Dysentery. 
{(i)  Ciliar  Dysenteries. 

It  is  convenient  to  describe  as  an  appendix  to  these  dysenteries 

•the  diarrhoeas  said  to  be  due  to  flagellate  organisms,  though  these 
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can  in  no  way  clinically  be  termed  dysentery,  and  also  the  so-called spirochcetic  dysentery. 

With  regard  to  the  term  '  amoebic  dysentery,'  we  prefer  this  term as  less  hkely  to  be  altered  rather  than  the-more  correct  nomenclature -Loschial  dysentery  or  Loschiasis. 

[a)  Amoebic  Dysentery. 

bifs^•^"Fn'^^~^K''^T''''^'^'''^'^^  rfy5e«^^.y,  Entamoebiasis,  Amoe- biasis  Entamoebic  dysentery.  Amoebic  enteritis,  Amcebic  colitis French:  Dysentene  Amibienne,  Dysenteric  a  Amibes  G.m«^ 
Amobenruhr.    /^a/^^;^ ;  Dissenteria  Amebica  merman. 

Definition.— Amcebic  dysentery  is  an  acute  or  chronic  specific 

viereck  1907  and  by  L.  Ustolyhca  Schaudinn  1903  in  some  cases 
^fh  ̂no'i       ̂ ^."^^'^  ?P'^^^^-    These  amoebl  enter  X  body 

and  enteritS 

contaS  b  ooH  passage  of  frequent  motions,  which  generally 

and  tenesmus  ̂ ^^T'^''^^  T  ̂^'^^^^^^^  with  abdomfnal  pa  n 

and  otL"  par^ts  0I  theTodf  ̂         ̂ ^""^^^  ̂ ^^^^^^  ̂  
,^^J:Story.-In  i860  Lambl  noticed  amcebce  in  the  motions  of  a child  suffermg  from  diarrhoea,  and  in  1870  Lewis  fm  n^l-f!! 

lS~iT^'''T'''f''''''^  Patien'ts-whL'S^^ 

Further,  he  found  ̂^^itl^ll  t^^^^^^ ̂   t^fT''' 

revealed  that  Te  bLS  wereTSed'  H  P^^^-^l^-- 

investigations  Xich  fiJplW^;!  ̂   5  Kartuhs  began  a  series  of 

dysentfry  as  ̂  endemic  ̂   dZ  to  f  types  of 

bacteria.^  In  iS^f  Council^. n  .  ?°?^^'  '  epidemic,'  due  to 
•  amcebic  dysenterv '  TnH   Ml  ̂afleur  introduced  the  term 

manyothers'^^ubl  Ld  experfn^^^^^^^^^^  Roos,  Vivaldi,  and 
animals  by  a^^b.  andXTruc^io'Tdtent^^^^ 

ob£rvl'r:  cEn— d%t&  P^-e,  some amcebie.  Kru,<.  n„rl  p,°  ?  asserting,  the  pathogenicity  of  the 

^'-^'^'f^^^-^rT:^^^^^^^  throw  ,i/,t  ,„t 

t^e  ™es  Of  ci^Si  a?,n'XgX\»-£r 
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of  Jiirgens,  were  confirmed  and  greatly  extended  by  Schaudinn, 
who  showed  that  there  were  two  forms  of  amoebae  quite  distinct 

from  one  another — viz.,  a  Loschia  coli  Losch,  whicli  was  harm- 
less, and  another,  L.  histolytica  Schaudinn,  which  was  the  true 

cause  of  ent amoebic  dysentery.  Since  that  date  the  labours  of 
Viereck  and  others  have  demonstrated  the  pathogenicity  of  L. 

ieiragena,  while  Lesage  has  shown  that  species  of  harmless  Entamoebse 
other  than  L.  coli  may  exist  in  the  tropics.  Gauducheau  has 
isolated  from  a  case  of  dysentery  a  small  amoeba  which  he  calls 

L.  phagocytoides,  and  which  we  have  described  in  Chapter  XIV.,  in 
which  L.  minuta  and  L.  nipponica  are  also  described. 

During  the  last  two  years  the  labours  of  Hartmann,  Whitmore, 

Wenyon,  and  others,  have  proved  that  the  amoeba  which  most 

commonly  causes  dysentery  is  L.  ietragena  Viereck  1907,  and  it  is 

possible  that  L.  histolytica  and  the  other  forms  of  amoebae  described 

in  dysentery  are  the  same  as  this  amoeba  ;  but,  on  the  other  hand, 

they  may  be  separate  species,  though  not  so  commonly  found  as 

L.  ieiragena.    Further  researches  are  required  to  settle  this  question. 

Climatology. — Amoebic  dysentery  is  found  throughout  the 

tropical  world,  and  also  occurs  in  the  Temperate  Zone.  In  general 

terms  it  may  be  stated  that  amoebic  dysentery  is  common  in 

tropical  and  subtropical  Africa,  especially  in  Senegambia,  Algeria, 

and  Egypt.  It  is  common  in  Mauritius  and  Ceylon,  and  is  possibly 

not  as  rare  in  India  as  it  is  alleged  to  be.  It  is  common  in  China, 

Indo-China,  and  the  Philippines,  and  not  infrequent  in  North 

America,  but  is  said  to  be  rare  in  Central  America,  in  the  West 

Indies,  and  the  Guianas,  while  common  in  Brazil  and  Chih.  In 

Europe  it  is  endemic  in  Russia  and  Germany,  and  fairly  frequently 
met  with  in  the  south,  especially  in  Italy. 

%  Our  observations  do  not  lend  support  to  the  theory  that 

amoebic  dysentery  is  more  common  in  the  hills  than  in  the  plains  of 

the  tropics,  as  we  have  frequently  met  with  it  in  persons  residin
g 

in  the  low  country.  We  have  noted  the  disease  all  the  year  round,
 

but  it  would  appear  to  be  more  prevalent  towards  the  end  
of  the 

dry  and  the  beginning  of  the  wet  seasons,  which  probably  m
erely 

means  that  the  chance  of  drinking  poUuted  water  is  greater  at  
that 

time  for  though  the  chmatological  characters  are  no
t  weU  under- 

stood, the  disease  appears  to  bear  a  constant  relationship  
to  con- 

taminated water.  , 

Amoebic  dysentery  is  generally  endemic,  and  does
  not  spreaa 

in  epidemic,  still  less  in  pandemic,  form.  Probab
ly,  as  medical 

science  advances,  it  will  be  found  to  be  of  more  fre
quent  occurrence 

and  of  wide  distribution.  •  +1 

etiology.— The  prevalent  opinion  at  the  p
resent  time  is  that 

amoebic  dysentery  is  generally  caused  by 
 Loschia  ietrageim  Yiei-eck 

IQ07  and  in  some  cases  by  L.  histolytica  Schaudi
nn  1903,  but  the  possi- 

bUity  is  not  excluded  of  there  being  other  path
ogenic  Loschice.  1  he 

life-histories  of  the  various  species,  as  far  as  th
ey  are  knoxsm,  have 

already  been  described  in  Chapter  XIV.   T
he  most  common  source 
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of  infection  is  the  drinking-water,  which  has  been  contaminated  by 
fceces,  and  contaminated  food,  and  especially  green  vegetables. 

There  does  not  appear  to  be  any  well-estabhshed  racial  or  age 
predisposition,  but  the  disease  is  less  common  in  women  than  in 

men,  perhaps  because  they  are  in  some  Way  less  exposed  to  infection. 

Pathology. — The  spores  of  the  amoebae  enter  the  body  usually 
by  the  drinking-water,  and  less  frequently  by  food,  and  produce 
the  young  amoebcc  on  arrival  in  the  large  bowel.  These  young 
forms  enter  the  mucosa,  probably  by  passing  between  the  cells 

lining  Lieberkiihn's  folhcles,  and  then,  entering  the  Ijnuphatics, 
make  their  way  through  the  muscularis  mucosae  into  the  submucosa, 

where  they  live  and  feed  upon  the  tissue  cells,  red  cells,  and  perhaps 
leucocytes.  They,  however,  invade  not  merely  the  tissue  of  the 
submucosa,  but  also  the  radicles  of  the  portal  vein,  and  at  times  the 
branches  of  the  mesenteric  arteries,  in  which  they  may  cause  throm- 

bosis. From  the  radicles  of  the  portal  vein  they  may  be  carried 
to  the  hver,  and  cause  hepatitis  and  hepatic  abscess. 

In  the  submucosa  they  induce  cellular  and  oedematous  infiltra- 
tions, which  cause  the  mucosa  to  project  in  the  form  of  small 

elevations,  which  generally  show  a  minute  blackish  point  or  slough 
at  the  summit.  This  slough  is  cast  off,  and  a  small  ulcer  is  formed, 
which  rapidly  deepens  until  it  extends  into  the  submucosa.  These 
ulcers  become  infected  with  bacteria,  and  quicldy  extend  by  the  joint 
action  of  the  bacteria  and  the  amoebae,  forming  roundish  or  oval 
ulcers  with  undermined  edges  ;  in  the  latter  case  the  long  axis  of 
the  ulcer  Ues  transverse  to  the  direction  of  the  bowel.  These  ulcers 
may  deepen  until  the  muscular  and  the  peritoneal  coats  are  exposed, 
and  even  perforated,  which,  of  course,  leads  to  peritonitis  or  abscess 
formation,  according  to  the  position  of  the  perforation. 

Amoebic  dysentery  would  appear  to  undergo  in  many  cases  no 
spontaneous  cure,  but  may  at  times  remain  quiescent,  forming  a 
type  of  latent  amoebic  dysentery,  which  may  be  foimd  accidentally 
while  performing  an  autopsy.  When  the  ulcers  heal,  which  they do  by  the  formation  of  connective  tissue,  a  distinct  scar  is  formed 
which  is  often  black  in  colour  from  the  action  of  the  sulphuretted 
hydrogen  of  the  bowel  upon  the  iron  of  the  blood.  When  cica- 

trization takes  place,  the  lumen  of  the  bowel  may  be  constricted 
causing  stenosis  and  obstinate  constipation.    Peritonitic  adhesions 
fJ^n^  f.r^'^x.^^"''^'''''  binding  the  large  bowel  to  the  viscera  or walls  of  the  abdomen  and  pelvis. 

Sometimes,  when  the  infection  is  severe,  the  bowel  becomes 
gangrenous  ;  at  other  times  the  amceb^  may  be  carried  to  the  hver 
or  other  parts  of  the  body,  and  form  abscesses,  which,  though  most 
commonly  met  with  in  the  liver,  may  still  occur  in  the  splfen  the salivary  glands,  and  elsewhere.  ^  ' 

nJlK^'^^°^*?"'y-~U'^^"y        b°dy  of  a  Pei-son  dying  from amoebic  dysentery  is  emaciated,  and  the  abdomen  is  sunken 

b  5?i^.vr^''n •''^''^P^^'^-^  ̂ '-'^y'  '^-"d  decomposition  sets m  quickly.    On  opening  the  abdomen,  it  is  noticed  that  the  tissues 
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are  dry,  and  that  a  peculiar  odour  is  perceived  ;  the  omentum  may 
be  normal  or  congested,  and  may  or  may  not  be  adherent .  The  coils 
of  the  small  intestine  are  usually  normal,  but  may  be  congested. 
The  large  intestine  is  generally  contracted  and  thickened,  but  may 
be  gangrenous  m  places  or  along  its  entire  length.  There  may  be 
perforation  and  purulent  peritonitis.  The  mesocolon  may  be 
congested,  and  oedematous  or  thin  and  fibrous,  and  adhesions  to 
various  organs  may  be  noted.  The  mesocohc  glands  are  usually 
enlarged  and  hypersemic.  The  colon  may  be  found  adherent  to 
the  hver,  the  spleen,  or  the  wall  of  the  pelvis,  while  internally  the 

Fig.  530. — The  Colon  in  a  Case  of  Amcebic  Dysentery. 

mucosa  will  be  found  to  be  reddened  and  inflamed,  and  to  show 
more  or  less  numerous  areas  of  ulceration  and  infiltration.  These 

areas  are  most  commonly  found  in  the  csecum,  the  hepatic  flexure, 
and  the  sigmoid  colon,  but  may  occur  anywhere  along  the  course 
of  the  large  intestine.  In  places  small  nodules  surrounded  hy  a  ring 
of  dilated  vessels  may  be  observed,  between  which  the  mucosa  may 
or  may  not  be  normal,  while  the  nodules  may  show  superficial  or 
deep  ulceration.  Deeper  circular  or  oval  ulcers  may  be  noted  with 

their  surface  covered  with  a  dark  reddish  slough,  their  edges  under- 
mined, and  their  base  formed  by  the  muscular  coats.  In  the  case 

of  the  oval  ulcers,  the  longer  diameter  lies  transverse  to  the  long 
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diameter  of  the  bowel,  as  a  rule.  The  peritoneal  coat  may  be 

normal,  inflamed,  or  softened  and  gangrenous.  Usually  the  mus- 
cular coat  is  thickened,  as .  are  the  remains  of  the  submucosa. 

Scrapings  from  these  ulcers  reveal  blood  cells,  leucocytes,  bacteria, 
and  amoebae.  The  small  intestine  may  show  small  bright  red 

nodules,  and  the  Peyer's  patches  may  be  enlarged.  The  vermiform 
appendix  is  usually  normal,  but  occasionally  may  be  ulcerated. 

The  liver  is  often  fatty,  but  may  be  congested  and  inflamed,  or 

may  show  one  or  more  abscesses.  The  pancreas  is  generally  normal, 
but  may  be  cirrhotic  in  chronic  cases.  The  spleen  is  also  usually 
normal,  but  may  contain  an  abscess  ;  the  Iddneys  often  show 
signs  of  parenchymatous  inflammation.  The  heart  and  lungs  are 
generally  normal,  but  the  former  may  be  fatty  or  show  brown 
atrophy,  and  the  latter,  especially  the  right  lung,  may  show  a 
hepato-pulmonary  abscess. 

Symptomatology. — The  symptomatology  of  amoebic  dysentery 
may  be  classified  into  :— 

1.  Acute  Type. 
2.  Chronic  Type. 

3.  Latent  Type. 
4.  Mixed  Type. 

I.  Acute  Type. — The  onset  is  abrupt,  but  may  occasionally  be 
preceded  for  a  few  days  by  slight  diarrhoea,  alternating  with  con- 

stipation. Pain  is  felt  in  the  lower  part  of  the  abdomen,  which 
may  become  very  severe,  while  the  motions  are  attended  with  much 
griping  and  straining.  These  motions,  which  rarely  exceed  .thirty 
per  diem,  contain  blood  and  mucus,  and  occasionally  gi-eenish 
material,  and  when  examined  by  the  microscope  reveal  leucocytes, 
mucus,  Charcot-Leyden  crystals,  amoeba,  bacteria,  and  at  times shreds  of  tissue. 

The  tongue  is  moist,  and  often  coated  with  a  white  fur,  and  there 
is  usually  anorexia,  and  there  may  be  nausea  and  vomiting,  while 
digestion  is  usually  much  impaired.  The  abdomen  is  sunken,  the 
hver  and  spleen  normal,  but  tenderness  is  felt  on  pressure  along  the whole  or  a  part  of  the  large  bowel. 

The  examination  of  the  heart  and  lungs  reveals,  as  a  rule,  no 
abnormality,  but  the  pulse  and  respirations  are  quickened.  The 
microscopical  examination  of  the  blood  usually  shows  that  the  red 
ceUs  are  diminished,  and  sometimes  that  there  is  leucocytosis 
(upwards  of  20,000  per  cubic  millimetre),  and  at  times  as  first 
pointed  out  by  Billet,  the  number  of  eosinophiles  is  distinctly increased,  even  when  there  is  no  concomitant  helminthiasis. 
The  urme  is  diminished  in  quantity,  and  sometimes  contains 

albumin  and  casts  ;  but  the  skin  is  generally  normal,  though  there 
IS  often  some  fever  of  a  remittent  type,  which,  however,  may  be entirely  absent. 

\yhen  the  temperature  falls  to  normal,  and  the  pain  and  tenderness 
abate,  these  may  be  favourable  signs,  or  may  be  merely  a  prelude 
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to  a  gangrenous  complication  or  a  hemorrhage.  If  recovery  is  to take  place,  the  motions  become  less  frequent  and  more  feculent  and 
contam  less  blood  and  mucus,  and  gradually  improve  until  no'rmal motions  are  passed.  If  death  takes  place,  which  usually  happens about  the  end  of  the  first  week,  and  ten  days  from  the  commence- 

ment, It  is  generally  caused  by  exhaustion,  or  much  more  rarely  bv perloration  and  peritonitis  or  haemorrhage. 
2.  ChronicType.--Th{s  may  follow  an  acute  attack,  or,  in  many 

cases,  may  begin  quite  insidiously,  the  symptoms  being  merely 
tiiose  of  diarrhoea,  associated  at  times  with  abdominal  pain  and  the passage  of  faeculent  motions  mixed  with  mucus  and  sometimes 
streaked  with  blood,  while  in  the  intervals  between  these  exacerba- 

tions there  may  be  constipation.  An  exacerbation  is  usually 
ushered  in  by  pam  m  the  abdomen,  slight  fever,  griping  and 
tenesmus,  and  passage  of  blood  and  mucus  in  the  motions  'while the  faeces  contain  small  greyish  masses,  in  which  the  amoebee  may be  found.    The  number  of  motions  per  diem  is  not  excessive,  and 

Fig.  S3 1-— Temperature  Chart  of  a  Case  of  Amcebic  Dysentery COMPLICATED  BY  HEPATITIS. 

may  be  only  twelve  to  fourteen.  Usually  they  are  passed  somewhat 
more  frequently  at  night  than  in  the  day.  Gangrenous  comphca- 
tions  may,  however,  occur  at  any  time  in  the  course  of  an  exacerba- 

tion or,  indeed,  during  any  stage  of  this  type,  when  large  sloughs, smelhng  offensively,  may  be  passed  with  the  motions.  Chronic 
dysentery  may  persist  for  years,  and  cause  the  patient  to  slowly emaciate. 

3.  Latent  Type. — We  have  several  times  met  with  cases  in  which, 
though  dysenteric  symptoms  were  absent,  still,  amoebae  were  present 
m  the  motions,  and  others  in  which  dysenteric  ulcers  were  only  dis- 

covered accidentally  on  post-mortem  examination,  the  death  being 
due  to  other  causes.  This  latent  condition  is  important,  as  it  can 
easily  lead  to  an  acute  attack  or  to  liver  abscess,  and  no  doubt  these 
entamoebic  carriers,'  as  has  been  noted  by  Martini,  Vincent,  and others,  are  a  source  of  the  dissemination  of  the  infection. 
4. _  Mixed  Type. — -These  are  cases  in  which  there  is  a  mixed  in- 

fection of   Loschia   histolytica    and   the  Shiga -Kruse  bacillus. 
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Usually  in  these  cases  the  motions  are  numerous  from  the  first,  and 

there  is  considerable  fever,  nausea,  vomiting,  and  great  constitu- 
tional disturbance.  The  motions  are  apt  to  be  very  offensive,  and 

to  contain  sloughs,  indicating  a  gangrenous  condition  of  the  bowel. 

Exhaustion  may  come  on  early,  and  the  patient  may  die  delirious 

or  comatose,  or,  more  rarely,  from  peritonitis,  with  or  without  per- 
foration. More  rarely  improvement  sets  in,  and  the  disease  becomes 

chronic. 

Complications. — The  most  usual  complication  is  hepatitis  and 
hepatic  abscess  ;  more  rarely  gangrene  of  the  bowel  and  peritonitis 
may  supervene  during  an  attack  ;  while  haemorrhage  is  a  most 
unusual  complication.  The  hepatitis  is  recognized  by  the  tender- 

ness in  the  right  hypochondrium  and  by  the  rise  in  the  temperature, 
but  it  and  the  hepatic  abscess  will  be  discussed  in  a  subsequent 
chapter.  In  Ceylon  we  have  observed  cases  of  mixed  infection, 
dysentery  and  enteric,  the  two  infections  developing  apparently 
contemporaneously . 

Sequelae,— The  important,  sequel  to  an  attack  of  amoebic 
dysentery  is  liver  abscess,  but  abscesses  in  other  parts  of  the  body 
such  as  the  spleen  may  be  met  with.  Stenosis  of  the  sigmoid  colon, 
due  to  the  cicatrization  of  the  heaUng  ulcers,  is  well  known,  and  will 
be  dealt  with  under  the  heading  of  Bacterial  Dysentery.  Sprue 
IS  often  said  to  be  a  sequel  of  dysentery,  but  this  must  be  con- sidered to  be  doubtful. 

Diagnosis— The  diagnosis  between  bacterial  and  amoebic  dysen- 
tery by  clinical  phenomena  only  is,  in  our  opinion,  impossible  in 

most  cases,  though  several  observers  have  attempted  to  define some  differential  points.  These  authors  state  that  amoebic 
dysentery  is  to  be  distinguished  from  bacillary  dysentery  by  its 
chronic  course,  its  rare  pyrexia,  and  the  absence  of  toxic  symptoms 
while  It  IS  often  followed  by  liver  abscess.  Apart  from  the  last 
feature,  the  other  so-called  differential  signs  have,  in  our  ex- 

perience, no  importance,  as  we  have  come  across  extremely  acute 
cases  of  amoebic  dysentery  with  fever  and  toxic  symptoms 

ifie  only  certain  method  of  diagnosis  is  by  the  discovery  of 
Loschia  tetragena,  or,  more  rarely,  L.  histolytica  in  the  stools  It 
IS  practically  important  to  distinguish  between  L.  tetragena  and riae  harmless  L.  coh.  The  former  is  larger,  and  possesses  an  ecto- 

plasm, which  IS  easily  differentiated  from  the  endoplasm  •  it  is' more  actively  motile  than  £ .  coli,  and  often  contains  erythrocytes  and A  "''^^''"^  ̂ 'i'io^yti^^  is  eccentric,  small,  andgenerally 
mdistinct,  does  not  stam  deeply,  and  has  very  little  chroniatin 
.  rlrn^  7  expedite  the  diagnosis  the  French  method  is  to  add 
a  cirop  of  a  i  per  cent,  solution  of  methylene  blue  to  the  mucus 

wUl  f^Zl  TncUh  
epitheliaTcdi: 

^ear  obj ects  "^""'^  ̂^'^^^  recognized  as  unstained, 

alw^v!T'^'~'^^iP''°^^°^^^  ̂ "  ̂  ̂^'^  °f  amoebic  dysentery  must always  be  guarded,  as  there  is  the  possibility  of  l/epatic  abscess 
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as  sequela  of  the  mildest  case.  The  prognosis  is  worst  in  the 
gangrenous  cases,  better  in  the  acute,  and  still  better  in  the  mild 

chronic  cases,  but  the  danger  of  latency  after  an  apparent  cure 

must  be  remembered.  In  the  acute  type  hiccough  is  an  un- 
favourable sign,  often  indicating  the  approach  of  exhaustion  and 

death. 

Treatment. — It  is  of  the  utmost  importance  that  the  patient 
should  be  placed  at  rest  in  bed.  For  the  same  purpose  the  urine 

bottle  and  the  bed-pan  must  be  used.  It  is  advisable  to  relieve  the 
severe  griping  and  straining  by  either  a  hypodermic  injection  of 
morphia  or  by  small  enemata  of  40  minims  of  laudanum  in  i  ounce 

of  mucilage  of  starch,  or  by  using  a  morphia  (gr.  J),  or  codeine 

(gr.  J)  suppository. 
At  first  the  bowels  should  be  swept  clean  by  a  dose  of  castor  oil 

(3iv.  to  5vi.),  with  or  without  a  few  minims  of  liquor  opii  sedativus 

or  a  few  doses  of  saline  may  be  given  during  the  first  twenty-four 
hours  (see  Bacillary  Dysentery).  After  the  castor  oil  has  acted, 

or,  simultaneously,  the  emetine  treatment  should  be  begun.  One- 
third  to  one-half  grain  of  emetine  hydrochloride,  dissolved  in 
sterile  normal  saline  solution,  should  be  administered  as  a  hypo- 

dermic injection  three  times  a  day  for  two  or  three  days.  Emetine 

hydrobromide  may  also  be  used  in  the  same  dosage,  but  is  not 

quite  so  soluble.  These  drugs  may  be  obtained  in  sterile  tubes 
ready  for  injection. 

If  emetine  cannot  be  obtained,  then  ipecacuanha  should  be 

administered  in  5-grain  doses  every  three  or  six  hours,  or  in  larger 

doses  (gr.  x.  to  xx.)  twice  daily,  given  either  in  the  form  of  '  mem- 
broids '  or  as  pills  coated  with  salol  varnish  or  keratin.  Our 
experiments  in  viiro  tend  to  show  that  membroids  and  salpl 

varnish  do  not  dissolve  freely  in  peptic  juice,  while  they  do  so  in 

pancreatic  juice.  The  salol  varnish  was  very  efficient,  but  care 

must  be  taken  that  too  thick  a  coating  is  not  used,  as  it  may  not 

dissolve  in  pancreatic  juice.  Practically,  however,  in  man  the 

membroids  are  better  than  the  salol  varnish.  Martindale's  method 

of  stearin-coated  pills  is  very  good.  In  this  way  the  nauseating 

effects  of  the  ipecacuanha  are  often  avoided  without  diminishmg 

its  efficiency,  which  is  the  result  of  using  the  de-emetized  drug. 

Administered  in  the  above  methods,  there  is,  in  most  cases,  no 

fear  of  nausea,  and  the  precautions  usually  advised  need  not  be 

carried  out.  Rarely  the  membroids  and  salol  varnished  pills 

may  be  passed  unaltered  in  the  motions,  and  in  such  cases  the 

drug  should  be  given  in  cachets  or  in  suspension  in  mucilage  and 

chloroform  water.  When  membroids  are  not  obtainable,  ipeca- 

cuanha may  be  given  in  cachets  or  pills  (gr.  x.  to  xx.  t\wce  a  day), 

and  should  be  preceded  a  quarter  of  an  hour  by  a  dose  of  15  mmims 

of  tincture  of  opium,  in  order  to  prevent  the  possible  vomiting. 

With  regard  to  ipecacuanha,  it  is  of  great  importance  
to  use  the 

best  Brazilian,  which  should  contain  72  per  cent  o
f  emetine 

(methyl-cephaehne)  in  its  total  alkaloids,  the  other
  alkaloids  being 
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cephaeline  36  per  cent.,  and  psychotrine  3  per  cent.  ;  on  the  other 
hand,  Carthagena  ipecacuanha  contains  cephaeHne  57  per  cent, 
and  emetine  only  40  per  cent.  The  powdered  ipecacuanha  should 
have  an  alkaloidal  strength  of  3  per  cent. 
When  the  acute  symptoms  have  passed  away,  intestinal  irriga- 

tions are  useful,  and  should  be  administered  every  other  day  or once  or  twice  daily.  We  generally  use  a  solution  of  tannic  acid 
(3  to  5  m  1,000),  or  a  solution  of  the  bihydrochloride  of  quinine  in 
varying  strength  from  i  in  5,000  to  i  in  750.  About  i  to  3  pints 
should  be  very  slowly  injected  by  gravity  from  a  glass  douche 
vessel  by  means  of  a  long  soft  rectal  tube  well  gi-eased  with  boric 
vaseline.  This  injection  may  be  preceded  by  a  cocaine  or  morphine 
(gr.  I)  suppository  introduced  half  an  hour  previously. 

ilnWnnf  J'"*^"''^'  ̂ ^""^^^  irrigations  are  :-Acetozone  (i  in  2,000)  ; alphozone  (i  in  2,000);  argentum  nitras  (i  in  2,000  or  i  in  i  000)  useful  n 
ZanardinT  f^^'"  'T'  '  50o).    Creosote  is  recoramended  by 
iln  -  ^  ""^^^       injecting  2  pints  of  i  in  300  or  i  pint  of  1  in 

IT  dvst)n^r.r'f^°T"'''         ̂ ?  by  symptoms  of  absorption- 
ufed   two  ninf^nf  «  ^  °*  hypochlorite  may  be 

twke  a  dav  whiri  I  L'^  '""/'iT  being  recommended  by  Vincent  once  or iwice  a  aay,  which,  is  also  useful  for  amoebic  carriers. 

D.JL??fif  """"'/^'Tu^'y  ̂ ^^y  ̂^^"'^^  «f  ̂a^i^g  tl^e  hfe  of  the 
fh.  t     1  V^rioxm  the  operation  of  appendicostomy,  and  irrigate 

i  nto  '   Th'^rf  Ti^.q^-i^e  lotSn  (i  in  i.ooJ  or  coUafgol 
BartPn-^           .   •  operation  are  given  under  the  heading 
iCtTl  With  regard  to  the  treatment  of  symptoms 

moVria  oXS'  ?  by  hypodermic  infectLns  of 
Xiomen  sprinkled  with  opium  and  applied  to  the 

tanna?bTn"in^.  progresses  favourably,  a  bismuth  mixture  or 
wh^- Wh?     •    .  ^""^'y       ̂ °        hours)  may  be  given 

Tonic  maVST^^^^^^^  ̂ "^^^^^^^^        ̂ *°PP^^'         fiullly  a 

.hn^M^""^  Strongly  of  opinion  that  the  ipecacuanha  or  the  emetine should  continue  to  be  given  in  smaller  doses  long  after  the  dvsenter^c 

S^rnn  '  development  of  a  liver  abscess,  which  is  the  m^ost 

mended  n'?h.  t  ̂̂ ^^V^^  «ther  drugs  which  have  been  rec^m- n^nded  in  the  treatment  of  amoebic  dysentery  are  Siman.h^ 
officmahs  and  the  so-caUed  Kho-sam  powder      ̂   ^^ntaruba 

which  fs'^ZlZlTZ"^^^^^^^  ''^"^"^  i°  '^^  "^^^  -  -  d--tion fruit  rir,!q  P^^P^^^d    by  taking    simaruba    bark,  pomegranate 

rrnt"^'  ^5  grammes  of  each.  Ld  |lacW 
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If  cicatrization  of  the  colon  results  with  stenosis,  then  sigmoid- 
oscopy must  be  performed,  and  the  condition  treated  as  described 

vmder  Bacterial  Dysentery.  Liver  abscess  is  considered  separately. 

Abscesses  in  other  parts  of  the  body — e.g.,  the  spleen — are  rarely 

met  with,  though  it  is  possible  that  some  of  the  inexplicable  deep- 
seated  abscesses  may  have  their  causation  in  amoebae. 

The  diet  should  be  the  same  as  that  to  be  described  presently 

under  the  heading  Bacterial  Dysentery.  During  convalescence  the 
food  must  be  slowly  and  carefully  increased,  no  acid  or  very  warm 
substances  being  allowed. 

Prophylaxis. — The  prophylaxis  consists  in  the  drinking  of  only 

boiled  and  filtered  water,  and  the  avoidance  of  salads  and  uncooked 

vegetables. 

Amoebse,  probably  non-parasitic,  were  shown  to  exist  in  the 

drinking-water  in  Manila,  and  it  was  found  that  copper  sulphate 

added  to  the  water  of  the  large  reservoirs  was  useless,  as  was  a  large 

filter-bed,  and  that,  in  fact,  the  only  safeguard  was  to  sterilize  the 

water  by  boiling. 

(b)  Laveranic  Dysentery. 

Definition. — An  acute  enteritis  and  colitis  caused  by  Laverania  malarim 

Grassi  and  Feletti,  and  characterized  by  high  fever,  associated  with  the 

passage  of  frequent  motions  containing  blood  and  mucus. 

Symptomatology. — The  attack  usually  begins  suddenly,  with  high  fever, 

great  distress,  and  prostration.  The  tongue  is  coated,  the  abdomen  tender, 

and  many  motions  are  passed  containing  blood  and  mucus.  Unless  correctly 
treated,  the  condition  becomes  serious,  and  rapidly  leads  to  the  death  of  the 
patient. 

Diagnosis. — The  routine  examination  of  the  blood  in  all  cases  of  tropical 

disease  will  prevent  mistakes  being  made,  as  the  presence  of  numerous  sub- 
tertian  parasites  in  the  blood  will  reveal  the  nature  of  the  complaint. 

Treatment.— Quinine  should  be  given  in  large  doses,  best  by  intramuscular 

injection,  and  the  intestinal  symptoms  first  treated  with  castor  oil  or  sahnes, 

and  then  with  astringents,  such  as  bismuth  subnitrate,  tannalbm,  and  salol. 

(c)  Leishmanic  Dysentery. 

Definition.— An  acute  enteritis  and  cohtis  caused  by  Leishmania  donovani 

Laveran  and  Mesnil,  and  characterized  by  the  passage  of  blood  and  mucus  m the  motions. 

Symptomatology  and  Treatment.— As  already  mentioned  m  the  chapter 

on  Kala-Azar,  dysenteric  symptoms  closely  allied  to  true  dysentery  may 

appear  during  the  course  of  that  disease,  and  must  be  treated  on  the  same 

lines  as  those  laid  down  for  the  treatment  of  kala-azar,  together  with  sjmipto- matic  treatment  as  indicated  above. 

[d]  Ciliar  Dysenteries. 

One  variety  of  the  ciHar  dysenteries  may  be  briefly  mentio
ned— 

viz.,  that  caused  by  Balantidium  coli  Malmsten.  Other  
less-known 

causes  are  Colpoda  cucullus,  Balantidium  minutuni,  Nycioiherusf
aba, 

and  iV.  giganteus. 
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Balantidic  Dysentery. 

Definition. — An  acute  or  chronic  ulceration  of  the  large  intestine 
caused  by  Balantidium  coU  Malmsten. 

History. — Leeuwenhoek  originally  discovered  the  parasite  Balan- 
tidium coli,  but  Malmsten  described  and  named  it.  The  latter 

observer  found  it  in  the  motions  of  a  man  suffering  alternately  from 
diarrhcea  and  constipation.  Other  cases  have  been  recorded  by 
Strong,  Bowman,  Dehio,  and  Klemeniko. 

Climatology. — The  disease  is  known  to  occur  in  man  in  the 

Phihppine  Islands,  Japan,  and  Europe,  while  the  parasite  is  said  to 
be  constantly  found  in  pigs.    We  have  seen  a  case  in  Ceylon. 

.etiology. — -The  cause  of  the  disease  is  Balantiduim  coli  Malmsten, 
which  may  be  different  from  the  parasite  found  in  pigs. 

Pathology. — The  method  of  infection  is  unknown.  The  parasite 
appears  to  enter  the  mucosa,  in  which  it  wanders,  causing  an  in- 

flammatory reaction  and  ulceration. 

Morbid  Anatomy.— The  intestine  may  show  a  diphtheritic  false 
membrane,  with  usually  a  number  of  ulcers  in  the  rectum  and 
colon,  and  on  microscopical  examination  the  parasites  can  be  found 
in  the  mucosa  surrounded  by  a  round-celled  infiltration. 

Symptomatology. — The  disease  is  insidious  in  its  onset,  being 
marked  by  attacks  of  diarrhoea,  alternating  with  constipation  and 
vomitmg,  with  anorexia  and  the  passage  of  mucus  in  the  motions. 
CEdema  of  the  face  and  limbs  may  set  in,  and  death  result  from exhaustion. 

In  our  patient,  a  httle  native  girl,  there  was  rather  high  fever, 
with  persistent  diarrhcea,  great  wasting,  and  severe  anemia.  No 
blood  in  the  motions.  The  Balantidia,  which  were  abundant,  were 
associated  with  numerous  Trichomonaia  and  Cercomonata  ;  more- 

over, the  patient  harboured  various  worms,  ova  of  Agchylostoma 
duodenale,  A  scans  lumbricoides,  and  Trichuris  trichiura  being  present, 
borne  of  the  symptoms  may  have  been  caused  by  these  parasites. 

Complication.— The  parasite  may  enter  the  liver  and  form  cysts. 
It  may  be  associated  with  other  pa.va.sites~AmcebcB,  Trichomonaia, Cercomonata. 

Treatment.— The  symptomatic  treatment  laid  down  for  amoebic 
dysentery  may  be  tried,  beginning  with  castor  oil  or  salines,  and 
followed  by  intestinal  irrigations  of  tannic  and  boric  acids  or 
quinine.  Ipecacuanha  and  emetine  may  be  administered  as  de- 

scribed for  amoebic  dysentery.  Large  rectal  injections  of  a  solution 
Of  methy  ene  blue  (i  m  3,000),  combined  with  the  internal  adminis- 

be  trieV       ̂ ^'^^  ̂^"^^     ̂ "^"^^^  cachets  or  pills,  may  also 

Prophylaxis.-It  is  not  certain  that  the  parasite  found  in  the  pig 
fJlrJT-''  !  ̂''T''"  parasite,  and,  further,  the  method  of  in- 
rl^lr^  "^u  ̂   unknown,  no  useful  remarks  can  be  made  with regard  to  prophylaxis. 
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(e)  SpirochsBtic  Dysentery. 

Le  Dantec  has  described  a  form  of  dysenteric  diarrhcBa  due  to  spir^^^^^^^^ 
T7nr+l->pr  rpc;parclies  are  liowever,  necessary  to  determine  wh

etlier  tlie  spiro 

clSti  aJftS  true  biological  factor  of  the  
complaint.     In  our  experience 

SSShSes  may  be  found'  in  the  stools  of  s
everal  cases  of  bacterial  and 

amoebic  dysentery,  and  also  in  normal  stools
. 

II.  THE  PLATYHELMINTHIC  DYSENTERIE
S. 

V!n,rinlo-bsis  buski  Schistosoma  japonicum,  and  S.  ma
nsoni  cause  dysen- 

terfc  svStoms  ̂ ^^^^^^  o'^lY  ̂ e  diagnosed  by  the  discovery  of  the  eggs
  in 

S  mSs  The  symptoms  produced  by  
the  latter  worms  are  described  m 

detan  iS  Chapter  XIX.%hile^hose  of  th
e  former  still  require  detailed 

investigation. 

Ill  THE  NEMATHELMINTHIC  DYSE
NTERIES. 

Nemathelminthic  dysentery  is  due  to  th
e  sclerostome  (Esophagostomum 

IV  THE  ARTHROPODIC  DYSENTER
IES, 

we  have  alread,  -^^^^^^f^^".  to  the  fact  ̂ ^^^^^^^  ̂ X^, 
but  these  are  rire,  and  have  already 

been  sufficiently  described  m  Chapter  L.
 

B.  DYSENTERIES  CAUSED  BY
  BACTERIA. 

The  Bacillary  Dysenteries. 

Synonyms.-Gema';^  .•  BaciUenru
hr.  French  :  Dysenterie  Bacil- 

laire   Italian  :  Dissentena  Bacterica.  ^hronir 

Definition— The  bacillary  dyse
nteries  are  acute  or  chronic 

S  of  whom  attempted  to 
 isolate  a  speofic  organism. 
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Maggiora,  Laveran,  Arnaud,  and  Escherich  believed  that  the 
BaciUus  coh  commimis  was  the  true  cause,  while  Celli  described  as 
the  cause  of  the  disease  a  bacillus  fermenting  glucose  and  clotting 
milk,  which  he  called  the  Bacilhis  coli  dysentericus  ;  but  according 
to  his  more  recent  description  some  strains  produce  very  little  or 
no  gas  m  glucose  media,  and  may  not  clot  milk,  and  closely  resemble I'lexner  s  bacillus. 

.  During  an  epidemic  in  the  province  of  Oita,  in  Tapan  Oeata 
isolated  a  baciUus  which  hquefied  gelatine,  skin edTy  Gram's method,  and  produced  intestinal  ulcers  in  guinea-pigs  and  cats  a 

:nd-oS  ̂ n^ot^Sl^^^^^^^^^^  ̂ ^-^  -^^^ The  elucidation  of  the  aetiology  of  bacillary  dysenterv  is  due  to 

tne  years  1898-1900.    They  described  as  the  cause  of  the  mala dv a  short  baciUus,  not  decolourized  by  Gram,  not  clotW  mSL  ndt producing  gas  m  any  sugar  media.    There  was  at  first  some  dker ence  of  opinion  as  regards  motility,  but  Kruse's  statemeTtha  the 

infectio^  TWs  LdUus  was  ].t Jr'J T  accidental  laboratory 

and  to  differ  in  sevtal%Ispee^^  non-motile', 

frequenL  confiSrby'Srvlt'd^^  'T.^ Strong  isolated  a  bacillus  slightly  different  ?rom  th.?  nf^^ also  from  cases  in  Manila  ^^nerent  irom  that  of  Flexner, 

resembTs^pl^Si^^^^^^^^^  which  closely 
bacillus  is  ofterjaUed  the  Y  h^Vn  ̂ ^^™^"t  saccharose.  This 

a  bacillus  from  cafes' n  Cevlln  wSlh'h  ̂ 904  Castellani  isolated 

bacillus. '  In  the  same  vea  Dm  f  i  cT'^  '  parady  sent  eric 
which  they  believed  to  Sn^  to   he"d  ̂ "^T'  ^  bacillus 
fermented  kctose.  Severaro^ther  ̂ e.^rh^^  which 
various  authorities    Xe  Kr„i    m  described  by 

others  have  made  a  deTailedsnXoflh^^^^^^^  ̂ ""^-^^^di,  and 
.  Climatology.-Bacillai-rdysen^^^^^      fou  d^T"'  '^]' 
in  cold,  temperate,  and  warrcSe    bnl         •  ̂Z"^?'  ̂ ^''^d, 
In  temperate  climates  the  g^rms  oro^^^^^       especially  m  the  latter, 

fantile  diarrheas,  which  a^^S^^l^  ̂ rs^XInSnt^ 
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mortality  of  those  regions,  while  they
  are  also  responsible  for  the 

rdemic  and  epidemic  cases  so  freque
ntly  met  with  m  Em-ope  and 

^"inlhe  tropics  they  are  also  extremely  comm
on  occurring  more 

freauently  at^the  end  of  the  dry  and  the 
 beginnmg  of  the  wet  seasons. 

In  Terta  n  regions  and  at  certain  t
imes  the  virulence  of  the  corn- 

Saint  appear!  to  be  increased,  the  r
eason  of  which  is  not  at  present 

fnoaJent     Probably  it  depends  up
on  the  greater  possibility  of 

in^f?ctTon  owSg  to  the  drinking-water  
being  highly  contamma  ed 

n  wSm  weathir  or  perhaps  to  the 
 presence  of  multitudes  of  flies. 

ThraSnTof  these^or  other  fa
ctors  has  not  been  completely 

^Tmiirfd^nto    Whatever  the  cause  
may  be,  it  is  weU  known  that 

.tTmes  the  disease  may  spread  
in  epidemic  form  over  larger  or 

smfu^r  areas    These  epidemics  
may  be  institutional,  urban,  or 

rmal  or  thev  may  attack  a  di
strict,  a  country,  or  a  contment 

Thus  celebraid  epidemics  are  
known  to  have  occurred  m  Europe

 

"ffirTis%'Scu^^^^ 
 occur  whenever  sanitation 

•  ?^f!Slr7  and  hence  is  found  prevalent  i
n  lunatic  asylums  and 

TuTthe  hS;>:Sc"?
eVatu?e  of  these  re^

ons  must 

"ttt&tLC/dl-rr
;;  is  teought  about  by  mi

e.o- 

the  mucus  from  the  s^^J^^  °«  *«„l'°J,''UveXtSs  ̂   less 

re?a\j:/„'s^
r"so*s;'dStn

S 
A  Hiss's  Bacillus  Y  dysentence.  _ 

b'  Stxong-M.3.m\ii  Bacillus  dysenten
ce. 

c"  Shiga-Tokio  Bacillus  dysentence. D.  CasteUani's  Bacillus  P%^dy^f^%)%^^  , 

E  Riiffer  and  WiUmore's  B
acillus  El  Tor  ̂   o.  i. 

f"  Baerthlein's  Bacillus  dysentencs. 

Hiss  divides  the  dysentery 

Ferments  glucose   manni.
e,  saccharose,  maltose,  a

nd  dextr.ne 

'-^'^^^loiSrS
^^oi  mauose,  saccharose,  and dextrine. 
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Lehman  and  Neumann  give  the  following  classification  : — 
1.  Shiga-Kruse  :  No  fermentation  of  mannite,  maltose,  saccharose. 
2.  Flexner  :  Ferments  mannite  and  maltose. 
3.  Strong  :  Ferments  mannite  and  saccharose. 
4.  B.Y.  :  Ferments  mannite  ;  has  no  action  on  maltose  and  saccharose. 

Bahr  has  noted  that  the  various  strains  may  vary  their  fermentative 
character  when  passing  through  flies. 

In  addition  to  these  true  dysenteric  bacilli,  there  are  some  so- 
called  pseudo-dysenteric  bacilli,  which  have  been  classified  by 
Torrey  into  three  groups— Bacillus  A  of  Duval  and  Schorer, 
Bacillus  B  of  Duval  and  Schorer,  Bacillus  C  of  Duval— all  of  which 
are  grouped  together  by  the  facts  that  they  are  dysentery-hke 
bacilh  which  do  not  produce  gas,  but  ferment  lactose,  and  are  be- 

lieved to  cause  diarrhoea  iu  children.  Alhed  to  these  bacilli  is  the 
so-called  alkahne  bacillus,  which  acts  on  dextrose,  and  produces  an alkah  m  milk  and  other  media.  Flexner  believes  that  these  baciUi 
are  merely  saprophytes.  It  is  to  be  noted,  however,  that  under 
the  term  B.  pseudo-dysentericus  Kruse  described  a  non-lactose 
fermenting  bacillus  which  is  the  ca-use  of  many  outbreaks  of  asylum- 
dysentery  in  Germany.  Later  he  used  the  term  '  pseudo-dysentery ' 
to  denote  every  variety  of  dysentery  caused  by  bacilli  other  than those  of  the  typical  Shiga-Kruse  strain. 

Celli's  B.  colt  dysentericus,  according  to  the  original  description is  motile,  clots  milk,  and  produces  gas  in  some  sugar  media,  and therefore  cannot  be  considered  to  belong  to  the  dysentery  group 
According,  however,  to  more  recent  descriptions  by  de  Blasi  and others,  some  strains  of  the  B.  coli  dysentericus  may  not  produce  eas 
and  may  not  clot  milk,  and  closely  resemble  Flexner 's  bacillus  ' ihe  true  dysenteric  baciUi  may  be  differentiated  from  one  another 
by  their  varying  fermentative  actions  upon  carbohydrates  by 
agglutination,    Pfeiffer's   reaction,    and    Cast ellani's  absorption 
wl.f  c'       .    T-f,^  ^""^^^        particulars  on  bacterio- logical subjects,  still,  we  consider  it  useful  to  coUect  in  the  form  of 
a  table  the  characters  of  the  more  important  dysentery  germs  as 
weU  as  other  mtestmal  bacteria,  emphasizing,  howeve?,  ̂ thTfact 
^^f:^^}'\;'^^y^'}S}>^o\ogic3l  reactions  of  the  baciUi  are  much  more rehable  than  the  fermentative  changes. 
The  dysenteric  bacilh  are  distributed  mainly  by  the  f^ces  of 

fr^"^  the  disease,  but  there  a^e  ako  '  dysen  ei^ 
carriers   m  the  true  sense  of  the  word,  who  are  perhaps  not  merelJ 

m  the  dissemination  of  dysentery  ' 

the  mmfth  "'ht^^'r'^'  "^^^^  ̂'^l^^  ̂ ^^^  ̂"^"^^^^^^  takes  place  by tne  mouth  by  feeding  a  man  with  pure  cultures  of  the  dvsenterv bacillus  which  quickly  produced  a^  attack  of  dysentery  charac^ 

vpical  h^J.-r'^""'  mucus,^rl^'hfch  th^ typical  bacilli  were  grown. 
The  most  prevalent  method  of  infection  is  direct  contart  wi+h  o 

patient  or  a  carrier,  or  with  articles  or  more  esplcLlty  foor'co^^^ 

87 
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tlinated  by  thern.    The  badlU  conv^^^ 

to  the  mouth  by  the.  contammation  
o^ 

for  preparing  or  -^J^fgif,^^^^^^^^  and  all  persons  engaged ably  common  m  hospitals  ana  ̂ ^y  \}^"  ;^  -  ,  Another  method  of 
in  handling  food  being  P^^^^^^^^^^^^l^f^^^f  ̂ ^^^  in  places  with 
dissemination  would  appeal  to  be  the  dust  ̂ ^P^  •  J^^^^^  ̂ emon- 

badly  polluted  soils.    Flies,  
as  has  ̂ cen  expei  y 

strated  by  one  of  us,  '^.^'■^^ll^J^l'^^^^ 
therefore  probably  a  prohfic  soui  ce     "^J^" .      .     ̂ ith  regard  to 

Luckily  the  water-supply  is  ̂e^;y^^^f  ̂ ^^^^  fe'orded  spontaneous 
lower  animals,  Kruse  and  bowman  have  lecoiae     p  ̂

^^^^^ 

disease.  ,    ,  ,1,^    haciUi  are  capable  of  living 

whenthey  are  capable  of  produ
cmg  th^.,-  ."-ffect.^^ 

This  carrier  problem       the  st'°'°6y      J  conclusively  proved 

importance,  and  though  as  yet  i*  "Sis  nevei  d  
^^^^ 

that  an  outbreak  has  been  "™^,„„e  by  people  suBering 
bacilli  can  be  f  <=«t<><i  ™  into- 
from  mild  relapses.  The  ''yf  ""^^/y  ̂ .wgnt  (4)  relapsmg.  and 

(I)  healthy.       ,  i  J^hy  "^rte^^^^  buf  May  has (5)  chronic  carrieis.  ine  ̂ ^^^^^'^y.  .  Murine  an  epidemic.  The 

lound  22  out  of- 57-3  Pf,^^  ̂ f.^^^are  The^onvalescent  and  re- 
precocious  are  believed  to  be  ̂ ^^J^^^^'^^e  latter  are  of  the  greatest 
Lpsingcarriersarewellknown  of  which  th^^  ^^^^^^^^ 

importance  in  spreadmg 
 the  chsease^    i  ne 

but  fewbaciUi.  butmay  be  of  mp^^^^^^  P  .    1  f^,^. 

With  regard  to  the  geographical  ̂ ^f  ̂̂ut^.j^^.^.^  baciUus  is  known 
of  baciUi,  it  may  be  stated  that^^^^f^^^^^  Uganda,  in  Asia,  m 
in  Africa,  in  Tunis  South-West  A^rica^  g  ^^^^^^ 

Arabia.  India  Ceylon,  :*f,  ̂ ^J^^^^^^^^^  bacillus, 
States  and  in  Europe.  With  legard  to  t  e  Sumatra, 

it  has  been  found  m  Ind  a  and  Ceylon  i  America. 

j'apan,  China,  and  the  PhtP^?nto^hf^^^^^^  food  and  drink 
^  Pathology^-The  baciUi  t^^^^^^  along 
pass  to  the  intestine,  in  whicn  tney  g  ^    researches  of 

?he  whole  length  of  which  they  -n  be  found  ̂ .  ̂ ^^^^^^ 

Flexner  and  Sweet  have  P^^J^Xeical  lesion  may  be  found.  In 

small  intestine,  where  ̂ ^o  Pa^^^/^  of  which  two  are  known- 
the  bowel  they  give  and  the  other  on  the  nervous 

one  which  acts  upon  the  owei  bowel^  an^^^  ̂ ^^^^  ,1 

system.  Both  these  f«f\"^/  ̂ %7  bowel,  causes  the  lesions  well 

first,  being  excreted  
by  the  large  do 
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known  to  be  associated  with  dysentery,  and  explains  the  localiza- 
tion of  these  lesions.    In  the  process  of  excretion  this  toxin  first 

causes  an  exudation  of  lymph  into  the  submucosa,  and  later  into 

the  mucosa.    This  l5n:nph  coagulates,  and  is  invaded  by  a  cellular 
exudate,  and  in  due  course  the  glands  and  the  tissue  of  the  mucosa 
and  the  muscularis  mucosae  are  destroyed  by  coagulative  necrosis, 
with  thrombosis  of  the  vessels.     This  fibrinous  or  diphtheroid 
membrane  is  at  first  most  marked  on  the  summits  of  the  ridges, 
and  may  not  be  found  at  the  bottom  between  the  ridges.    It  con- 

•   tains  large  numbers  of  micro-organisms  of  varying  characters, 
while  the  depths  of  the  submucosa  may  reveal  accumulations  of 
leucocytes,  and  the  peritoneal  coat  may  be  oedematous.  The 
micro-organisms  destroy  the  fibrinous  false  membrane,  which  may 
separate  off  in  flakes,  thus  causing  ulcers,  which  are  at  first  super- 

ficial, but  later  become  deep  and  extensive.    After  treatment  these 
ulcers  heal  with  the  formation  of  connective  tissue,  thus  producing 
a  scar  in  the  mucous  membrane,  which  in  due  course  becomes 
pigmented  from  the  sulphuretted  hydrogen  of  the  bowel  acting  on 
the  iron  of  the  blood.    The  other  toxin  may  attack  the  nervous 
system,  causing  peripheral  neuritis. 

Very  rarely  do  the  bacilh  enter  the  blood  stream,  and  cause 
true  septicaemia,  though  such  cases  have  been  recorded  by  Rosen- 

thal and  Markwald,  the  latter  observer  stating  that  he  found  the 
bacilh  m  the  blood  and  intestinal  contents  of  a  foetus  which  had 
been  prematurely  expelled  from  the  uterus  of  a  mother  who  was 
suffering  from  bacillary  dysentery.  Darling  has  actually  grown  the 
bacillus  from  the  blood  of  cases  of  bacterial  dysentery.  Occasionally 
the  bacilli  affect  the  joints  and  very  rarely  the  conjunctiva. 

Morbid  Anatomy.— On  opening  the  abdomen,  the  peritoneum  is 
found  in  general  to  be  normal,  but  the  bloodvessels  of  the  lar-^e 
bowel  are  seen  to  be  injected,  and  the  mesocolons  may  be  infil- 

trated with  lymph,  or  firm  and  fibrinous.  There  may  be  adhesions 
ot  the  sigmoid  colon  to  the  omentum,  pelvis,  bladder,  or  small 
intestines,  while  the  splenic  flexure  may  be  adherent  to  the  spleen and  surrounding  parts,  and  the  hepatic  flexure  to  the  liver  The 
caecum  may  show  adhesions  to  the  omentum,  and  more  rarely  there 
may  be  pericaecal  abscess.  Signs  of  a  general  peritonitis  may  be 
met  with  and  will  generally  be  associated  with  a  gangrenous  or perforated  condition  of  the  intestine. 

The  small  bowel  is  usually  normal,  but  may  be  hyperamic  or 
much  more  rarely,  ecchymotic.  The  walls  of  the  large  intestine 
are  usually  considerably  thickened  and  hypercEmic,  and  may  at times  be  found  to  be  gangrenous  along  a  great  or  lesser  extent  of 
tneir  course.  On  opening  the  large  bowel,  the  mucosa  will  be  seen 
to  be  covered  with  a  coagulated  exudate  in  the  form  of  a  false membrane,  which  is  more  evident  on  the  summits  of  the  folds 
the  ^'i.'^'^^  '^g^^^d  the  caecum,  and 
the  ampulla  of  the  rectum.    Around  the  areas  covered  by  the  false membrane  the  mucosa  is  seen  to  be  hyper^mic  and  oedematous 
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TABLE  SHOWING  CULTURAL  REACTION  OP  CERTAIN  AEROBIC  INTES- 

'  (Qaertner) 

*  Evans  "   
•Maryland"  (Smith)... 
■  MoFadyean  "... 

B.  asiaticus'No.  1  (Oast.)  ...   B.  aiiatiais  No.  2  (Cast.)   
B.  acidi  lactici  (Hiippe)   
B.  acrtrycke  ("  Von  Ermengem  ")  B.  of  Archibald   
B.  ot  Asylum  Dysebtery  "  8  "  (Eyre) 
B.  ot  Asylum  Dysentery  '*9*'  (Eyre) B.  betttoiensia  (Cast.) ... 
B.  breslaviensit  ...   
B.  capsnlalua  (Pfeider)   
B.  caiicida  (Briog«r)  
B.  ceylaneniit  A  (Cast.)   
B.  ceylanetiiii  B  (Cast.)   '. B.  cloaca:  (Jordani  .,   
B.  colt  ana'trogenea  (Lembke)   B.  colt  communiM  (Escherich)   
B.  coli  muiabilia  (M^assini)  
B.  roll,  like  ''Norman  Hall"   B.  coacoToba    ...       ...  ... 
B.  dysenteria  (Kruso-Shiga) 
B.  dysentericB, '*Fle:LTiQr"  ... 
B.  dysentet-icB,  *'  Flexner"  (Willmore  Eltor) 
B.  dyseiUeria,  "  Y  "  (Hias  and  Russell)  ... 
B.  dysentericE,  "  Tor  22  "  (Willmore) 
B  dyacnteria,  "  Tor  R.H.B.  "  (Willmore) 
B.  dysenteficB,  "  TorK.E.T.  "  (Willmore) B.  entcrictts  (Cast.)  ... 
B.  enterilidis  ' '  Original  A  ' B.  enttrilidia  B 
B.  ot  epidemic  jaundice 
B.  facalia  alkaligenea 
B.  gaao/ormana  non-liquefacien» B.  gintoteiuit  (Cast.)  
B.  gittmai  (Cast.) 
B.  grUntha)   
B.  ot  hog  cholera,  ' 
B.  ot  hog  cholera,  ' 
B.  ot  ho^  cholera,  ' B.  ictercndea  (SanarelU) 
B.  knndisnaia  {CABt.y  
B.  lactia  nerogeiiea  (Esoherioh) 
B.  tevam  (Wolffin)  
B.  /unav«)im  (Cast.)  
B.  madamp€n$i*  (OaJii.)   B  mooTBeU   
B  morgan  No.  1   
B.  morgan  No.  8   
B.  morgan  No.  4   
B.  mustelcB  septicua  
B.  neapoliianuB  (Emmerioh) 
B.  negombeuais  (Cast.)   
B.  oxytocus  pernicioaiia  (Wyssokowltsch) . 
H.  para  colon,  *'  Le  Sage  "  
£t.  para  colon,  "  Malr  "   
B.  para  colon,    Day  " B.  para  enUricua  (Cast.)   
B.  paratyphoaua  A  (Bchottmttller)  ... 
B.  paratyphoaua  B  (Schottmllller) ... 
B.  paeudo-asiaticua  {C^t.)  
B.  paeudo  coli  (Cast.)   
J9.  paeudo-dyaentericB  A  (Kruae) 
B.  paeudo-dyttnteria  D  1  (Kruse)  ... 
B.  paeudo-dysentericc  D  2  (Kruse)  ... 
B.  pneumonia  (Friedlander) 
B.  psittaeoaia  (Nocard)   
B.  proteua  vuZyaris  (Hauser) 
B.  pyogenua  fatidua  (Passet) 
B.  achaefferi   ... B.  auicholera  
B.  auipesti/er  (Kruse)   
B.  taUiveyiais  (Cast.)  
B.  tangalUnsia  {Caai.)   
B.  typnoiua  (Eberth.)   
B.  vesiculoaua  
B.  weaanberg  ...   
V.  choUrcB  •*  Saigon  " V.  proUua  (Finkler  Prior)  
K  atylanic^is  (Cast.)  

I 
3 

A/alk 
A/alk 
A,  C A/alk 
A/alk 0 

A/alk  8 A 

A/alk A,  0 A,  0 
A,  0 A,  C 

A,  O A,  0 A,  C 
A,  C A 
A.  C 
A/alk A  s/alk  s 

A  s/alk  s 
As/alks A  a/alk  B 

A/alk Aa/alka o 

A/alk 
A/alk 
A/alk 
Alk A,  C 

D,  A,0 

A/alk  8 A,  C 

A/alk 
A/alk 
A 

A/alk As,  D.alk A,  0 A,  C 
A  s/alk  a 
A,  0 
A/aUc 
o/aUc 
AO As'alkB 
A,  0 
A,  0 

o/alk A.0 

A.'b 
A/alk 
A 
A 

A/alk A/alk A,  0 A 
A  s/alk  s A  s/alk 
A,  C 
A/alk A,  C 
A,  O A,  O A/alk 

A/alk 
Alk.D 
As/aU A 

A,  0 

A. 

A 
As,  0 

A,0 

A,0 A.O o 
A 

A,0 A 
A,0 
A,0 As,  Oi A,  a 

A 

A,0 

A,0 A,Q 

A,0 
A,G o 
A,0 o 
A 
o 

A,0 

A 
A,Q 

A,0 A 
As 

A,  O 
A,  O 

A 
o A.O 

A 
A,0 

A,Q 

A,0 

o  or  A  8 

A,  O o 
A 
A 

A,G o 
A.O 

A,  O 

A,G A,G 

A,0 A 

A,0 A 

A,0 A,0 

As 
A,G o 
A,0 o 
A 
0 
o 

A,0 o 
A,0 

A.O 
A,Q A.  O 

A,  0 A 

A.  O 

A,  O A,  O o 
A,  G 
A.  Q 

o 
A 

A,  0 A,  0 
A,  0 
A,  Os A,G 

A,0 

A.G o 
A 

A.G A 
A,G 

A 

5.  D 

A,0 
A.G A.O 

A.G 

A.G 

A,  O 
A,  G 
A,  0 o 
A 

A.O 
o A,G 

a',"g 

A,  0 o 
A 
A 
A 
A 
A 
A 

A,0 
A,0 A.  O 

A,  G 
A 

A,  0 A,  G 
A,  O o 

A,  G A 

A,  O A,  G o 
A 

A,  G o 
A 
A 

A,  O A,  O 
o 

A,  O A,  G 
A,  O A,  0 

A,  O A,  O 

A,  O A,  G 
A,G A 
A 
A 

A,  O A,  O 

A,G A.G A,G A,Q 

A,G A 
A 
A 

A.G A,  0 A,  0 
A 
A 

A,0 A 

A,G 

A,ds 
A,  O 
A 
A 
A 
A 
A 
A 
A 

A,  O 
A,  O A,  O A.  O 
A 
A 

A,  O 
A,  Q 
A,  O A,  O 

A,  O 
A,  O 
A 

A,  O A.  G A 
A 

A,  G 
A,Gs A 

A 
A,  0 

A,  G 
A 

A,  0 
A,  Q A 

A,  0 
A,  G A.  G 
A.  0 A.  O 
A,  G A 
A 
A 

A,  G 
A,  O A,  O A 
a!  b 

A,  O A 
A 
A 

A 

3 
a 

-a 

A,0 

A,0 A,0 
A.O A,G o 
As 
A 

A,'b 
A 

A,0 o 
A,Q 

A,'b As 
A 
o 
A 
A 

A.O 

A,G 

A,  G A,  G 
A 

A,  G 
A,  G 

A,  Os 
A,  G o 
A,  Q 
A 
A 

A,  G 

A,  0 
A,  b A,  O A,  G A,  0 

A,  Q A,  O 

A.  O 
A,  O 
A,  G 
A 

A,Q 

A,G 
o 
A 
A 

A,  O 

A,  O 
A,  0 

A,  G 

A,  G A 

A,  G A,a 

A,  G As 
A 

As 

A 

A,Gb 
A,  G A,  0 

? 
A 

A.Os 
a;  G 

A.'b 

A,Gs A,  O 0 
A,  O 

A,  G 

A 
A 

A,  Q A,G o 

A,  O 

A.O 
A.Ol A,  G 

A,  O 
A,  G 

A.Os 
o 
As 
o 

A.Q A,  O 

A.0 

A,  O A,  O A,  O 

A,  O 

A,  O A A,  O 

A,Os o 
As 
As 
A 
A 
A 
As 
0/D 
A,  O A.  0 

A.  0 

A  ± 

A.  0 

A,  O A.  G 

As 
A,  O 
A,0 

o 

A,  O 
A,  O 

A.Q A,  O 

A,  O 
A,  G 
A,  O A 
A 
A 

A.O A,  O 

o,  D 

AbbreviatioDB  used  in  the  table :  A,  acid ;  O,  gas C,  clot ;  r>.  docoloriied  ;  Alk.  alkaline  ;  «.  Blight ;  A/alk,  acid  then  alkaline ;  Ot.  genu 
'  non'productiou  ol  Indol,  non-motile  or  non-liquefaction  of  gelatins  or  ssrum  as  t 
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TINAL  BACTERIA  WITH  NAMES  ARRANGED  IN  ALPHABETICAL  ORDER. 

A,  O 

A,0 

A,0 

,  A,  O 

A 
A,  G o  ± 

A,  O 

A,  O 

A,0 

A,  O 
A,  O A,  G 
A,  Q 

A,  0 

A 
A,  O 

A,  G 

A,  G 

A,  G 
A,G 
A,  G A 
A 

A,  Q A,  G 
aIg 

0 
A,  G 

A,  G 
A,  G 

A,  G 
A,  G o 
A,  O A,  G 
A 

A,  O 
A,  G 
A,  G 
A,  G 
A,  G 

A.  G 
A.  G 

A,  G 
A,  G 

A,  G 
A,  G 
A,  G 
A,  G 
A,  O 
As A 
A 

Ai  b 
A,  O o 
A 

A,  G 
A^G 

aIg 
A,  O 
A 
A 
A 
A 
A 
A 
A 

A,  G 
A,  G 
A,  G A,  G 
A 
A 

A,  G A,  0 

a]  G 
A,  G 
A,  G 
A 

A,  G 
A,  G A 
A 

A.'gs 
A 
A 

A,  G 
A,  O A 
A,  6 A,  G a'/g 

A,  G 
A,  G 
A,  O A,  G 
A,  G 
A 
A 
A 

A,  O 
A,  G 
A,  G A 

ki'o 

A,  G 
A 
A 
A 

A,  O 
A,  G 
A,  G A,  G 
A 
A 
A 

k'q 

A,  O o 
A 

A,  G 
a'.g 

A^G 
A.  G 
A 
A 

A,  G A,  G 
A,  G A,  G 
A 

A,  G A,  0 
A,  G 
A,6e 
A,  G A 
A,  O A,  G 
A 
A 

A.'Gs 
A 
A A,  G 

A,  G As 
A  O 

A,  G A,  G 
A,  G A,  G 
A,  G 
A,  G 

A,  G A,  G 

A,  G 
A.  O 

A,  O 

A 
A,  G 

A.  G 

A,  G 

A,  G 
A 

A,  Q 
A,  G 

A,Ga o 
A,  G 

A.  G 
A,  G 
A 
As 
o A,  G 

A,  G 

A,  O 

A 

a'.'q 

T 

A,Ob 0 
A,  G 

A,  Q 
A,  G A,  G A,  a 

A.  O 
o 
A 

0 
0  or  A 

A,  Q A,  G 

A,  O 

Ats 
A 

0,D 
A,  Gs o 
A,  G 

A,  G 
A.Gi 

As 

A 
A 
As 

o  or  A  V  8 

+  + 

+  + 

+ 
+ 
+ 
+ 

+  B 

+ 
+ +  + 

+  + +  + 

+ 
+ 
+ 

+  S 

+ 
+ 
o 
+ 
+ +  + 

± 

it 

Gt 
Gt 
Gt 
Gt 
Gt 

Gt 

at 
Gt 
Gt 

Ot,  Pb Gt,  P 

Gt 

Ot 
Gt 
Gt 
Gt 
Ot 
Gt 

Gt,  Ps Ot 
Gt Gt,  P 

Ot Gt,  P 
Gt 

Gt 
Gt 
Ot 

Gt 

Gt,  P 

Ot 
Ot Gt,P 

Gt 
Gt 

Ot 

Gt,  P Gt 

Gt,  P 
Ot,  Ps 

Gt 

Gt 
Ot Ot,  P» 

Ot 
Ot 
Gt 

Ot 
01 
Gt 
Ot 
Gt 

Ot,  P Ot,  P 
Gt,  P  s 

Gt 
Gt 
Ot 
Ot 
Ot 
Ot 
Gt 

Gt 
Ot 

Gt 

Ot 
Gt 
Gt Ot 

Gt 
Gt 

Gt,  Pb 
Gt 

Ot 

Ot 
Ot 

Gt 

Ot 

Gt 

Gt 

Ot Gt 

Gt 
Gt 

Ot 
Gt 

Gt 

Ot 

Gt 

Gt 

01,  P 
Ot 

Ot.  Ps 
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1384 THE  DYSENTERIES 

As  a  rule  numerotis  ulcers  are  also  to  b
e  seen,  with  clean  surfaces, 

elevated  edges,  and  a  base  formed 
 by  the  submucosa.  Ihese 

uSs  may  be  very  extensive,  leading
  to  the  separation  of  large 

Souehs  or  rnay  extend  deeply  into  th
e  coats  of  the  bowel,  causing 

SrationTnd  peritonitis,  o/in  less
  serious  cases  to  the  exudation 

of  much  lymph  into  the  peritoneum  c
oat,  which  subsequently  causes 

^^^n'po?t-mortem  examinations  of  cases  which  have  di
ed  from 

some  Sher^omplaint  it  is  not  unusual  
to  find  the  mtestmes  mat  ed 

trether  ii  STpelvis,  the  omentum  
adherent  to  the  colon,  and  the 

pXn  to  the  bladder  etc.  On  opening  
such  a  colon,  it  will  be  found 

sctred  by  oM  daS-cota     cfcatr
ices,  indicating  the  position  of 

F,^.  s32._The  Colon  in  a  Ca
se  of  Bacillary  Dysentery. 

L"Vsho;*%rPmdi„g  
from  the  mucous  memtaane,  

a  con- 

dition often  called  '  colitis  P^^PSnts  the  lesions  wliich  may  be 

In  the  Td™'?,,'l'"*?f,\°  X^^^     tl  e  affStaated  and  solitaiy 

?Sfvesemt,ing  t&  de
scribed  above, 

'"^^i^c:^SS^%^<^re  is  at  f
irst  an  exudation  of  fluid  conta

ining 
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but  few  cells  into  the  submucosa,  while  the  mucosa  is  congested, 
but  the  glands  are  seen  to  be  quite  normal.  A  Httle  later  the 
exudate  into  the  submucosa  is  seen  to  have  formed  fibrin,  and  the 
vessels  of  this  coat  are  noted  to  be  dilated,  to  contain  numerous 

polymorphonuclear  leucocytes,  which  may  be  seen  undergoing 
diapedesis  into  the  surrounding  tissue.  In  this  stage  the  exudate 
has  also  affected  the  mucosa,  the  glands  and  tissue  of  which  may  be 
seen  to  be  undergoing  coagulative  necrosis.  In  a  still  later  stage 
nothing  is  to  be  seen  of  the  mucosa,  and  in  bad  cases  of  the  sub- 

mucosa, except  fibrinous  exudate,  mixed  with  cells  and  blood- 
vessels. Often,  however,  the  submucosa  shows  dense  collections 

of  leucocytes.  Where  ulcers  occur,  the  amount  of  exudate  covering 
the  muscular  coat  may  be  thin,  while  in  other  places  it  may  be 
thick.  The  peritoneum  is  also  generally  infiltrated  by  a  coagulated exudate. 

Symptomatology. — The  different  appearances  presented  by  the 
bacillary  dysenteries  may  be  grouped  into  : — 

1.  The  acute  type. 
2.  The  gangrenous  ty^e. 
3.  The  entero-dysenteric  type. 
4.  Chronic  dysentery. 
5.  Dysenteric  diarrhoea. 
6.  Dysenteric  infantile  diarrhoea. 

I.  Acute  Bacterial  Dysentery. — The  incubation  varies  from  twenty- 
four  hours  to  three  or  four  days,  and  is  not  well  known  in  natural 
infections.  Usually  after  an  incubation  of  a  few  days,  during  which 
the  patient  may  not  feel  quite  well,  and  may  complain  of  constipa- 

tion or  diarrhoea,  with  loss  of  appetite  and  malaise,  the  disease 
begins  with  an  attack  of  pain  in  the  lower  part  of  the  abdomen 
and  an  urgent  desire  to  defaecate,  which  results  in  the  passage  of 
perhaps  an  ordinary  formed  faeculent  motion,  which  temporarily 
relieves  the  pam.  Soon,  however,  another  attack  of  pain  is  felt generally  m  the  region  of  the  umbilicus,  from  which  it  radiates  to 
any  part  of  the  large  intestine,  and  this  is  again  associated  with  a 
desire  to  defecate  and  the  passage  of  a  motion  which  is  composed of  faecal  matter,  but  may  now  be  soft.  The  pain  increases,  and  the 
desire  to  defcecate  becomes  more  and  more  frequent,  until  almost constantly  present,  while  any  nourishment,  however  bland  and  un- 
irntatmg,  at  once  produces  a  desire  to  defecate.  After  a  time 
the  patient  sits  almost  continuously  upon  the  commode,  straining violently,  and  passing  at  first  motions  of  feeculent  matter  mixed  with blood  and  mucus,  and  then  blood  and  mucus  mixed  with  a  little 

iTa  resuh'of'Th  ̂ '^•'"^  "^i^l"^  ̂   ̂ ^^^^  and  mucus As  a  result  of  the  straining  and  the  passage  of  numerous  motions 
the  anus  becomes  mfiamed  and  very  painful,  and  prolapse  o  the 

oallei/'  .^^^^  g^^^tly  to  the  distress  o  he patient.   The  unne  diminishes  in  quantity,  and  therefore  may  show 
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an  increased  quantity  of  urea,  and  at  times  nmy  contain
  a  trace 

of  albumin.  Pain  is  often  complained  of  in  the  region  pf  the  bl
adder 

during  and  after  straining  at  the  commode.  In  slight 
 cases  the 

number  of  motions  may  be  only  about  one  every  hour,  but  m
  more 

severe  cases  they  number  from  fifty  upwards,  until  they  ar
e  passed 

almost  continuously.  This  constant  pain  and  desire
  to  defaecate 

naturally  weakens  and  exhausts  the  patient  very  quickly,
  for  it 

prevents  sleep  and  rest.  .   .     -^^  v.-i.^ 

In  ordinary  cases  the  tongue  is  moist  and  coate
d  with  a  white 

fur,  and  usually  the  patient  is  thirsty,  but  not  mark
edly  so,  except 

in  bad  cases.    Nausea  is  often  present,  and  ther
e  is  no  desire  for 

food,  which  is  badly  digested.    There  is  oft
en  epigastric  pain 

Vomiting  occurs,  but  is  relatively  unusual  
     cases  which  arc 

taken  in  hand  early  and  properly  treated. 
   The  abdomen  soon 

becomes  sunken  and  tender,  especially  along  t
he  course  of  the  large 

bowel,  but  this  tenderness  may  be  restricted
  to  certain  areas  only 

of  that  bowel.    On  careful  palpation  the  thi
ckened  bowel  may  a^ 

times  be  felt,  but  usually  it  is  too  tender  to  allow  ̂ ^^l^^f^  P^^^^" 

tion     With  the  numerous  motions,  it  ma
y  be  imagined  that  con- 

s  ipation  would  not  occur  ;  but  this  is  not  
so  for  the  disease  may  be 

limited  to  the  lower  bowel,  and  as  it  is  the  l^y^l^^^^f  ,^ 

rectum  which  causes  the  tenesmus  and  constant  df
j^e  to  defecate 

faeces  may  be  accumulating  in  the  highe
r  region  of  the  large  bowel 

-a  condition  which  may  be  recognized  by 
 the  distension    Sh  ga, 

indeed,  describes  an  ascending  variety  
of  acute  dysentery  which, 

beginning  in  the  rectum,  spreads  upw
ards  a bng  the  arge  bowe 

as  well  as  a  descending  variety,  which  ̂ ^^^^jy  .^^.^^^^^^^^^^'^^^^^^^ 

intestine    The  typical  motions  are  c
omposed  of  blood  and  mucus 

only  but  in  bad  ceases  they  may  con
sist  of  a  reddish  albu« 

fluid  containing  white  shreds.   The  
typical  dysenteric  motions  have 

no  ftca?Jmell,ind  microscopically  f riTl^'Tn^cX' uSv 

leucocytes,  and  red  cells,  and  epithelial  debris  ̂ ^^d  ceUs^  Usua^^^^^ 

there  is  some  fever,  ranging  from  99°  to  103  J-  The  P^^^^^^^^^ 

ened  and  in  bad  cases  may  be  not  
merely  rapid,  but  i^^^eguiar  wnen 

?Ee  heart  will  be  found  to  be  dila
ted,  and  perhaps  h^niic  murmurs 

may  be  heard  ;  but  these  symptoms  ^'.^^.^J^  ̂  

cases.  The  blood  usually  shows  a  dimmution  m  the  red^  c^^^^^^^ 

and  a  shght  polymorphonuclear  
leucocytosis.    The  lungs  aie  u.uai  

y 

-St.  ̂   -tions  assume  th~  character 

mentione^d  above,  the  pulse  b-ojnes  -^^^^^^^  ̂ ^.^^S, 

&  fS^ar:?a^SSi^ 
usSSTd^^^?:  generally  

during 

the  second  or  third  week.  ,,,^tions  become  more  f^eculent, 

one  month  in  more  severe  cas
es. 
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2.  Gangrenous  Dysentery. — ^This  most  severe  type  of  the  disease 
may  begin  insidiously  with  some  shght  fjeculent  diarrhoea,  which  may 
not  attract  attention  until  suddenly  the  patient  becomes  collapsed 
and  dies  within  a  few  hours  without  the  passage  of  the  typical 
motions.  Thus  a  prisoner  may  stand  in  the  dock  throughout  the 

whole  day,  and  then  die  in  the  night  from  gangrenous  dysentery, 
while  his  sudden  death  may  awake  suspicions  of  suicide. 

The  more  usual  history  is  that,  during  an  attack  of  acute  dysen- 
tery, the  abdominal  pain  and  tenesmus  become  very  severe,  while 

the  motions  alter  their  characters,  becoming  exceedingly  offensive, 
and  containing  gangrenous  sloughs  composed  of  the  mucosa  and  the 
submucosa.  These  sloughs  may  be  small  or  large,  and  even  at 
times  may  be  tubular.  The  motions  are  now  exceedingly  numerous, 
and  sometimes  haemorrhage  per  anum  may  take  place.  The  patient 
becomes  extremely  exhausted,  the  pulse  small  and  frequent,  the 
temperature  falls  to  subnormal,  and  the  extremities  become  cold 
up  to  the  knees  and  elbows,  while  the  motions  are  passed  in- 

voluntarily, and  death  takes  place  in  some  two  or  three  days  from 
exhaustion.  Recovery  from  an  attack  of  gangrenous  dysentery  is 
extremely  unusual,  but  when  it  does  occur  the  pulse  slows,  the 
temperature  rises,  the  motions  become  fseculent  again,  and  the 
urine,  which  has  been  suppressed,  reappears. 

3.  Enter o-Dysentery. — This  variety  begins  with  one  or  more  rigors, 
and  a  rise  of  temperature  to  103°  F.  or  more.  The  temperature 
keeps  high,  assuming  either  a  continuous  or  a  high  remittent  type, 
and  is  associated  with  a  dry  tongue,  and  a  mouth  covered  with 
sordes,  foetid  breath,  headache,  malaise,  pains  in  various  parts  of 
the  body,  marked  epigastric  disturbance,  and  occasionally  with 
ecchymoses  under  the  skin  in  various  parts  of  the  body.  The  char- 

acteristic signs  of  abdominal  pain  and  tefiesmus  are  absent,  and  the 
motions,  though  containing  blood  and  mucus,  are  mixed  with 
considerable  quantities  of  faeculent  matter.  The  mind  is  clouded 
the  patient  becoming  very  stupid,  sleepless,  and  at  times  delirious' Abscesses  may  now  appear  in  varying  parts  of  the  body  but 
especially  m  the  parotid  or  the  ischio-rectal  fossae,  while  carbuncles 
bedsores,  and  peritonitis  may  also  occur.  Death  usually  ensues 
after  a  few  days'  illness  from  exhaustion,  toxeemia,  or  hyperpyrexia 4.  Chrome  Bacterial  Dysentery  .—Chrome  dysentery  appears  after 
an  attack  of  acute  dysentery  which  has  apparently  been  cured 
but  m  which,  after  a  period  of  quiescence,  diarrhcea  appears' About  five  or  six  motions,  composed  of  watery,  evil-smelling  fjecu- lent  matter,  are  passed  fer  diem,  and  may  at  times  contain  blood 
and  mucus,  or  simply  mucus.  After  a  time  these  symptoms  dis- 

appear, and  the  motions  become  normal,  or  there  may  be  slight 
constipation     In  due  course,  however,  the  diarrhoea  returns  and hese  exacerbations  recur  for  months  and  years,  and  seriously  affect the  patients  genera    health.    The  appetite  becomes  bad  the tongue  red  and  smooth,  or  flabby  and  coated  ;  digestion  is  imnair  1 
and  fermentative  changes  cause  the  bowels '  to  ̂be  c5ste„d^ 
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gas  •  while  haemorrhage,  shght  or  severe,  may  take  place  from  the
 

nose  or  under  the  skin.  Profuse  sweats  may  occur  at  night
,  and 

tend  to  exhatist  the  patient.  Recovery  may  take  pl
ace  spon- 

taneously or  after  treatment,  or  the  diarrhoea,  contmumg  httully, 

may  gradually  wear  out  the  patient,  who  may  d
ie  of  exhaustion 

or  some  intercurrent  disease.  Some  authorities  believe
  that  chronic 

dysentery  may  become  sprue.  We  do  not  agree  wit
h  them,  although, 

of  course,  sprue  may  develop  in  a  case  of  chronic  dysente
ry.  ̂ 

5  Dysenteric  Diarrhcea.—The  term  '  dysenteri
c  diarrhoea  may 

be  applied  to  the  non-bloody  diarrhoea  of  chronic 
 dysentery,  and  to 

those  cases  of  diarrhoea  which  occur  during  an  epide
mic  of  dysentery, 

and  in  which  the  bacillus  is  either  proved  to 
 be  present  m  the 

motions,  or  the  patient's  blood  agglutinates  i
n  high  dilution  one  of 

the  dysenteric  baciUi.  The  attack  may  m  
no  way  differ  from  an 

ordinary  attack  of  diarrhoea  due  to  other  cause
s,  but  is  apt  to  recur 

and  to  turn  into  chronic  dysentery.  _ 

6  Dysenteric  Infantile  Diarrhoea. -Bmrv
hce^  is  an  extremely  com- 

mon disease  among  infants  in  the  tropics  but  
has  not  Y^t  reoeived  the 

attention  which  it  has  in  the  United  States 
 m  Europe,  and  in  Japan 

where  it  is  called  '  ekiri.'    It  is  believe
d  to  be  due  to  Flexner  s 

bacillus    or  more  rarely  to  Shiga- 
Kruse's  bacillus ;  while  the 

symptoms  resemble  ente'ro-dysentery  being  ch
aracteri^.ed  by  b^ 

dnning  with  vomiting,  and  a  rise  o
f  temperature  from  103  to 

?oTf   Tdry  mouth,  coated  tongue
,  distended  and  tender  abdomen 

and  the  passage  of  motions  containi
ng  fa^culent  matter  often  green 

in  colom  generally  mixed  with  blo
od  and  mucus.    The  fever  is  of 

the  ren  ttSftype^  and  as  the  dise
ase  progresses  the  child  wastes 

and  may  becoi^e  convulsed  or  co
matose  and  d-.  or  may  livedo 

wPPk^  suffering  from  repeated  attack
s  of  diarrhoea  and  hnaily  me 

Tom^eSaSn.    If  re'covery  \to  take  place  the^^^^^^^^^^^^^ 
dechnes  and  the  diarrhoea  ceases,  bu

t  the  child  is  left  m  a  pale  ana 

emaciated  condition,  from  which 
 it  takes  months  to  recover 

ComBUcations  -Peripheral  neurit
is  is  not  uncommonly  met  wi^h 

and  more  particularly  of  the  ̂ ^g^^^i,*^  flexure   due  to  c  ̂ ^^^^ 
contraction  of  the  healing  ulcers.  Jj^^^X  course  with  a  sen:  a- 

of  an  insidious  constipation  associated  m  due  cou^  witi  ̂
^^^^^ 

tion  of  distent-"  d-'"^^^^" 

The  constipation  is  apt  to  
alternaxe  wilu 
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In  due  course  the  constipation  becomes  severe,  and  is  accompanied 
with  recurrent  attacks  of  colic,  in  which  the  pain  may  be  localized 
or  radiating,  and  sooner  or  later  vomiting  occurs.  On  inspecting 
the  abdomen  a  swollen  region  may  be  observed,  and  the  attacks  of 

colic  may  be  seen  to  be  associated  with  visible  peristaltic  move- 
ments, while  more  or  less  meteorism  occurs.  Succussion  sounds 

may  be  heard  over  the  dilated  bowel.  This  condition  is  serious, 
and  must  be  energetically  treated. 

According  to  some  authors,  '  sprue  '  is  a  sequel  to  dysentery,  and 
we  have,  in  fact,  seen  several  cases  of  sprue  developing  in  patients 
who  had  been  suffering  from  chronic  dysentery.  We  believe, 
however,  the  two  diseases  to  be  of  different  £etiology. 

Diagnosis. — The  diagnosis  of  bacillary  dysentery  has  to  be  made 
with  special  reference  to  pseudo-dysentery  and  amoebic  dysentery, 
especially  when  there  is  blood  and  mucus  in  the  motions,  and  from 

the  various  forms  of  diarrhoea  when  these  signs  are  absent. 

With  regard  to  pseudo-dysentery,  cancer  and  syphilis  of  the 
rectum  and  inflamed  haemorrhoids  may  give  rise  to  tenesmus  and 
the  passage  of  blood  and  mucus,  but  can  be  differentiated  by  the 
history  and  by  an  examination  of  the  rectum.  Cancer  of  the 
colon  and  intussusception  may  also  cause  the  passage  of  blood, 
with  or  without  mucus  and  with  or  without  tenesmus,  but  the 
history  and  a  careful  abdominal  examination,  together  with  the 
discovery  of  a  locaHzed  swelling,  should  serve  to  distinguish  these 
affections.  Parametritis  on  the  left  side  may  cause  diarrhoea,  and 
more  rarely  the  passage  of  blood  and  mucus,  but  the  absence  of 
tenesmus,  the  presence  of  pain  more  at  the  side  of  the  uterus  than 
m  the  sigmoid  colon,  should  indicate  the  necessity  of  an  examination 
per  vaginam  or  -per  rectum,  when  the  nature  of  the  case  will  be 
cleared  up.  A  careful  examination  of  the  faeces  should  exclude 
such  causes  as  fish-bones  injuring  the  rectum.  Mercurial  poisoning 
can  be  distinguished  by  the  history,  the  presence  of  saliva- tion, etc. 

The  diagnosis  from  amoebic,  balantidic,  and  the  other  dysen- 
teries of  ammal  origin  can  only  be  made  by  the  careful  microscopical 

examination  of  the  faeces,  when  the  absence  of  these  parasites  will be  made  certain. 

Positive  diagnosis  can,  however,  only  be  made  by  a  bacterio- 
logical examination  of  the  faeces  and  the  determination  of  the 

specific  bacillus.  Agglutination  tests  with  the  patient's  blood  are 
not  of  much  use  in  acute  cases,  as  agglutinins  are  not  present  in  the blood  the  first  few  days  of  the  disease. 

a  nl'JtJ^nf  M''r^'^'''°?\^l  diagnosis  a  shred  of  mucus  or  pus  is  smeared  over a  plate  of  McConkie's  bile— salt-lactose-neutral  red-agar,  by  means  of  a  bent 
glass  rod  or  Kruse's  platinum  pencil.  8    .    y  means  ot  a  bent 
Two  more  plates  of  the  same  medium  are  prepared  in  a  similar  manner 

without  recharging  the  rod  or  pencil.  i>imiiar  manner 

r.^Jt'^  white  colonies  which  develop  are  further  investigated  as  to  their  su^ar reactions,  and  by  using  the  agglutination  and  absorption  methods. 
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Prognosis— In  the  milder  forms  of  acute  dysentery,  at  times 

indicated  with  the  term  of  '  paradysentery,'  the  prognosis  is  good, 

recovery  being  the  rule,  but  the  death-rate  of  severe  acute 
 dysentery 

is  high,  while  the  prognosis  in  gangrenous  dysentery  is  ver
y  bad. 

As  an  average,  the  mortality  of  the  various  forms  may  per
haps 

range  from  12  to  25  per  cent.,  for  there  is  no  doubt  that 
 m  Ceylon 

and  other  tropical  countries  dysentery  is  a  more  potent  fa
ctor  m 

the  death-rate  than  malaria,  though  the  latter  may  cause
  more 

illness.  .    ,         .  •  ^1 

The  site  of  the  disease  is  also  a  factor  in  determining  the  prog
nosis, 

being  as  a  rule  better  if  it  is  situate  low  down,  and  worse  if 
 high  up 

in  the  bowel.  According  to  Kruse,  Shiga,  Duval,  Dopt
er,  and  our 

own  experience,  early  serum  treatment  lessens
  the  mortality  con- 

siderably, and  therefore  improves  the  prognosis.  ,  ,^ 

As  regards  age  and  sex,  the  prognosis  is  be
tter  for  adults  than 

for  children,  and  for  men  than  for  women.  Re
latively,  the  i.u- 

ropean  or  new-comer  into  the  tropics  suffers  mo
re  severely  than 

the  native  resident  race,  but  this  racial  differen
ce  is  merely  relative. 

Treatment.— In  all  cases,  however  mild,  th
e  patient  should  be 

kept  at  rest  in  bed,  and  the  urine-bottle  and
  bed-pan  must  be  used. 

The  latter  should  preferably  be  shghtly  war
med  before  being  used, 

especially  in  cool  chmates.  Damp  c
otton-wool  should  be  sub- 

stituted for  sanitary  paper,  in  order  to  prevent 
 irritation  of  the 

''A?rmot^Sns^should  be  disinfected,  after  having  been  seen  by  the 

phvsician  with  Jeyes'  fluid  or  carbohc  
acid,  and  they  shoiald  also 

bfprotected  from  flies.  It  is,  however,  
most  necessary  that  the 

motions  should  be  saved  for  the  physician  
to  see  because  they  are 

extremely  important  in  judging  the  
progress  of  the  case. 

In  very  mild  cases  the  bowels  shoul
d  be  cleansed  by  an  initial 

dose  of  one  tablespoonful  of  castor  
oil,  which  may  be  administered 

in  neat  bTandy,  wi^h  or  without  a  few  drops  of  lX°lTio"  rsTte 

or  tincture  of  opium,  and  this  shoul
d  be  followed  a  few  hours  later 

bv  the  administration  of  astringen
ts,  such  as  bismuth  sahcylate 

.  trains  aXSol  5  grains,  made  in
to  cachets,  and  taken  every  two 

or^foTr  hoSrs  at  firs^^  and  less  frequen
tly  when  the  character  of  the 

?T.ot^L  improves  In  these  mild 
 cases  tenesmus  rarely  reqmres 

Z  speciaTtreatment,  and  rectal  
injections  are  well  borne,  and  naay

 

b^adSstered  twice  daily,  though  m  -^fj^^^^ZrZ'^Sd 
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as  possible.  This  treatment,  with  an  appropriate  diet,  soon  gives 
rehef,  the  pain  disappearing,  the  motions  becoming  fseculent. 
During  convalescence  a  tonic  of  hydrochloric  acid,  cinchona  bark, 
and  gentian  is  found  to  be  very  serviceable. 

In  severe  cases  the  serum  treatment  should  be  used  as  soon  as 

possible,  though  at  times  it  is  useful  to  precede  it  with  a  dose  of 

castor  oil  or  salts.  Kruse's  serum,  Shiga's  serum,  the  Lister  In- 
stitute serum  (Todd),  and  that  of  the  Pasteur  Institute  (Vaillart 

and  Dopter),  are  all  good.  A  polyvalent  serum,  such  as  that  of 

Shiga,  is  preferable  in  those  cases  in  which  a  complete  aetiological 
diagnosis  of  the  malady  cannot  be  made. 

The  serum,  in  our  experience,  should  be  given  in  large  doses  ; 
thus  that  from  the  Pasteur  Institute  and  the  Lister  Institute  should 
be  given  in  30  c.c.  doses  twice  daily,  and  in  very  severe  cases  four 
times  daily.  The  injection  should  be  made  under  the  skin  of  the 
abdomen  or  flank,  using  the  ordinary  aseptic  precautions.  These 
injections,  as  a  rule,  need  not  be  continued  after  the  second  or  third 

day.  They  may  be  followed  by  urticarial-hke  eruptions  and  pains 
in  the  joints.  Calcium  chloride  in  doses  of  gr.  xv.  to  xxx.  may 
be  administered  if  these  symptoms  are  severe.  When  the  blood 
and  mucus  have  disappeared  from  the  stools,  salol  (gr.  x.  every 
four  hours)  or  the  ordinary  astringents,  such  as  bismuth,  sub- 
nitrate  or  tannalbin  (gr.  x.  to  xv.  every  two  hours),  should  be prescribed. 

Shiga's  rules  for  the  administration  of  the  polyvalent  serum  are  :  
I.  In  mild  cases  inject  one  dose  of  10  c.c. 

II.  In  cases  of  medium  severity  inject  two  doses  of  10  c.c. at  intervals  of  six  hours. 

III.  In  severe  cases  inject  10  c.c.  twice  a  day  at  intervals 
of  six  hours  for  two  or  three  consecutive  days. 

The  serum  has  a  marked  effect  upon  the  disease,  hastening  the 
cure  amehoratmg  the  symptoms,  and  reducing  the  mortality When  the  serum  treatment  cannot  be  carried  out,  the  saline 
treatment  is,  m  our  experience,  the  most  useful.  Two  drachms 
of  magnesmm  sulphate  and  2  drachms  of  sodium  sulphate,  dis- 

solved m  an  ounce  of  water,  should  be  administered,  and  then 
I  drachm  of  each  should  be  given  every  hour  or  every  two  hours 
until  the  motions  become  fseculent,  and  then  every  three  or  four hours  for  another  day. 

There  is  generaUy  considerable  pain  in  these  more  acute  cases 
and  therefore  a  fomentation  sprinkled  with  laudanum  should  be 
applied  to  the  abdomen,  and  the  tenesmus  should  be  reheved  by 
suppositories  of  morphia  or  of  cocaine.    If  these  remedies  fail then  hypodermic  injections  of  morphia  or  opium  (gr.  *)  bv  the 

men  th^rt?'  "  most  importan^t  facti?  inYhe  Lat- nlo^  1  1  /  *^\P^tient  should  not  suffer  more  than  can  possibly  be 
avoided  from  this  distressing  symptom.  If  prolapse  of  the  anus or  rectum  occurs,  it  is  important  that  this  should  be  reduced  and 
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relieved  by  an  astringent  ointment,  such  as  hazeline 
 or  gall  and 

^^^Rectal  injections  may  be  given,  as  described  above,  but  in  sensi- 

tive cases  it  is  as  well  to  pass  in  a  second  tube  alongside  
the  enema- 

tube  so  that,  instead  of  the  inflamed  bowel  bemg  diste
nded  by  the 

injection,  it  may  be  simply  washed  by  the  irriga
tion  of  the  bone 

^^During  the  treatment  of  the  severe  acute  forms  a  great  danger 

is  to  stop  the  saline  treatment  too  quickly,  and  
to  allow  constipa- 

tion to  occur,  by  which  is  meant  that,  though  the  pati
ent  may 

be  having  fifty  to  a  hundred  motions  per  diem,  
still,  fseculent  matter 

is  being  retained.    On  the  other  hand,  there  is  da
nger  m  continuing 

the  saline  treatment  too  long,  for  in  our  experience
  this  should  be 

stopped  on  the  third  day  if  there  is  no  improveme
nt,  and  also  when 

the  motions  become  serous.  ^^^n^inv 

After  the  acute  stage  is  over  it  may  be  found  
useful  to  employ 

some  astringent  drugs,  such  as  tannalbin,  15  
grains  every  two  hours 

or  bismuth  subnitrate  (gr.  x.  to  xx.),  with  or  without  salol  isr-jjo  x^)' 

every  two  hours,  administered  in  cachets  
or  emulsion  or  as  enemata 

of  boracic  and  tannic  acid  per  rectum.  ,   -o    ,  r  i^p 

If  there  is  a  tendency  to  chronicity,  fre
sh  Bael  fruit  may  be 

given  It  must,  however,  be  both  fresh
  and  npe,  and  should  be 

Prepared  by  bdng  boiled,  and  the
n  shredded  with  a  fork  into 

warm  milk  pressed  and  strained,  and 
 then  a  httle  sugar  added. 

rtTmSSul^of  the  milk  extract  of  Bael  
fruit  may  be  taken  twice 

^^^T&cture  of  Mansonia  ovata  in  i-drachm  doses  is 
 also  recom- 

mended Other  remedies  resembling  the  above 
 are  the  roots  of 

Pelargonium  iuberosa  and  P.  flabellifohum.  treated 

With  regard  to  individual  symptoms,
  collapse  should  be  treated 

by  the  hypodermic  injection' o
f  saline,  hcemorrhage  by  calcium 

a  weak  permanganate  or  boric  acid  solutioru  ^^^^^ 

been  incised,  the  peritoneum  is  carefully  oP^^^^i ,^„7^bo^  inch  protrudes, 
for  and  brought  forward  ̂ ^^^  tixe  w°^^^^ 
Here  it  is  stitched  by  four  stitches  to  the  muscies.  ,,,o^nd  is 

the  appendix  being  fixed  ̂ o  t^e  '^^^.^i:/^^^^^  covered  with  col- now  dressed  aseptically  with  a.  ̂ ^^^^^^^  and  a  No.  8  or  No.  6  catheter 
lodion.  The  tip  of  the  appendix  is  no7i^^^?7_^,'J' ^^^^  ̂nd  eft  for  twenty-tour 
inserted.  The  wound  is  now  Pressed  anteeptic^^^^^^  le  ^^^^ 
hours,  at  the  end  of  which  time  a  ̂ rge  tt^be  is  placed  1  ̂ ^^^^^^^^^  „f  3oda 
whole  bowel  is  irrigated  w  th  ̂ P/^^cent  Jom^^^^^^^^  ̂ ^^^^^  ̂ ^^^ 
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Other  methods  of  treatment  include  the  calomel  treatment  much 
praised  by  Scheube  and  Kartuhs,  and  begun  long  ago  by  the  Indian 
physicians,  and  among  the  various  forms  in  which  it  has  been 

applied,  Twining's  pill  of  calomel,  blue  pill,  and  ipecacuanha  used to  be  very  celebrated.  Plehn  recommends  that,  after  a  preliminary 
dose  of  castor  oil,  ̂   grain  of  calomel  be  administered  hourly  until 
twelve  doses  have  been  taken  during  the  day.  The  treatment  is 
discontinued  during  the  night,  and  repeated  in  the  same  manner 
dunng  the  second  and  third  days,  after  which  bismuth  subnitrate 
IS  given  in  6-grain  doses  hourly  during  the  day  for  a  long  period  of time. 

Yellow  santonin,  10-3  grammes  in  8  grammes  of  ohve  oil,  ad- 
mmistered  three  times  a  day,  has  been  recommended  by  Drake 
Musgrave  recommends  that  acetozone  (strength  i  in  5,000  ;  aerated 
if  necessary)  should  be  freely  drunk,  so  as  to  prevent  fermentation 
m  the  stomach  and  bowels.  In  all  cases  a  mouth-wash— e  p 
glyco-thymoline— should  be  ordered.  During  convalescence  the 
great  point  is  to  prevent  chills  and  indiscretions  in  diet,  which  may 
mduce  attacks  of  diarrhoea.  Turpentine,  especially  in  combination 
with  castor  oil,  has  been  recommended  by  some. 

Cyllin  and  other  similar  disinfectants  have  been  advised,  but  have  not  given 
any  very  good  results  in  our  experience.  cive  hoc  given 

The  sour-milk  treatment  may  be  tried  in  subacute  or  chronic cases,  with  sauerm,  lacto-baciUin,  fermenlactyn.  or  any  other 
preparation  on  the  market,  or  by  using  the  ferment  as  prepared  by the  natives  of  the  country.  Constipation  is  counteracted  by  small doses  of  castor  oil,  liquid  paraffin,  Carlsbad  salts,  Hunyadi  Janos Apenta  water,  or  enemata,  but  if  of  a  marked  nature  should  arouse 
suspicions  of  stenosis,  especially  if  the  ordinary  laxative  remedies do  not  amehorate  the  condition.  Under  these  circumstances 
sigmoidoscopy  should  be  performed,  and  the  stricture  dilated  by bougies  or  catheters.  

^ 

Treatment  of  Dysenteric  Infantile  Diarrhoea.— The  treatment  of 
infantile  diarrhoea  and  of  dysentery  in  children  is  best  conducted 

cJlomH^^         ̂   '""^^^  (3^-  t°  3ii.),  followed  by calomel  (gr.  ̂ )  or  grey  powder  gr.  1  ,  every  hour  until  six  doses 
are  given  m  a  child  of  two  years  of  age.  The  dosage  may  be 
decreased  or  increased,  according  to  age^  Afterwards  IstrTng^ents 
Tw^t^Su^s^^^-  "^-^  -ry 

In  severe  cases  due  to  the  Shiga-Kruse  or  the  Flexner  bacilhK. 
serum  treatment  is  the  best,  5  to  10  c.c.  being  injected  twice  Sy The  diet  should  be  altered  from  milk  to  albumin-waler  whev diluted  meat-]uice,  or  clear  soup.  '  ̂̂ ^^y- 
Pam  must  be  combated  by  hot  fomentations,  and  convulsions by  bromides  given  m  gr.  xv.  as  enemata,  or  in  small  dnsp.  hlf?? 

mouth  in  albumin-watlr.    Chloroform  may  requ Te  to  b^  :dr^^ tered,  while  some  authors  recommend  minute  doses  of  niorphia! 
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Treatment  of  Chronic  Dysentery— The  treatment  of  c
hronic 

dysentery  varies,  for  sometimes  the  malady  is  easily 
 amenable 

to  the  treatment  laid  down  for  mild  cases  of  acute  dysenter
y, 

while  at  other  times  many  remedies  may  be  tried  without  
success. 

After  an  initial  dose  of  castor  oil,  tannigen  in  3  to  8  gram  
or 

tannalbin  in  10  to  20  grain  doses,  in  cachets,  may  be  tried  t
hree 

to  six  times  a  day.    In  old-standing  cases  pilula  plumbi  cu
m 

opio  should  be  given  twice  a  day.  Serum  treatment 
 should  also 

be  tried  during  the  exacerbations,  as  indicated  above.    B
ael  fruit, 

the  rind  of  the  mangosteen,  simaruba  bark,  etc.,  are  all
  useful  in 

this  condition,  and  the  lavage  treatment  is  more  useful  t
han  m  acute 

cases.    Rectal  irrigations  should  always  begin  with  2 
 pints  ot 

I  per  cent,  solution  of  bicarbonate  of  soda  to  remov
e  the  adherent 

mucus  and  then  the  medicated  enema  may  be  adm
inistered,  and 

may  consist  of  boracic  acid  (i  per  cent.),  followed  b
y  an  enema 

containing  bismuth  subnitrate  and  sodium  sahcylate  
suspended  m 

a  pint  or  less  of  mucilage,  silver  nitrate     to  i  gram  t
o  the  ounce), 

copper  sulphate  [z  grains,  with  5  minims  of  tin
cture  of  opium  to  the 

ounce  of  water),  tannin  (0-2  to  0-5  per  cent.),  resorcm  (i
  to  2  per 

cent ),  creolin  (i  drachm  to  the  pint),  lysol  (i  per  cent.), 
 or  formalin 

(I  in  5  000),  may  all  be  used.    Silver  nitrate,  
however,  gives  the 

best  results.    Perchloride  of  mercury  (i  in  20,000)  shou
ld  not  be  used 

as  a  reetal  enema,  as  it  is  dangerous,  and  may  in
crease  the  symp- 

toms instead  of  diminishing  them.    In  chronic  or  sub
acute  obstinate 

cases  the  vaccme  treatment  first  introduced  for  d
ysentery  by  Las- 

tellani  and  Greig  may  be  tried,  using  vaccines  
prepared  from  the 

dysenteric  baciUi  isolated  from  the  stools  of 
 the  patient.  Forster 

has  tried  this  treatment  also  in  acute  cases.    
In  our  experience  it 

gives  good  results  in  several  cases  of  the  chronic
  type,  but  m  acute 

dysentery  is  much  inferior  to  the  serum  and  sal
ine  treatment    it  all 

these  methods  of  treatment  fail,  appendicostoray 
 should  be  tried 

Diet  —There  is  no  point  in  the  treatment  of  dy
sentery  of  greater 

importance  than  the  diet.    The  bowel  requires  V^^y^^^^^^^^l^}^^^^^ 

and  therefore,  in  very  severe  cases,  the
  diet  must  be  restricted 

to  albumin-water  and  whey,  and  brandy  gi
ven  only  if  absolutely 

""'Jn  milder  cases  the.diet  should  consist  of  milk,  which  must  be 

diluted  with  Perrier,  soda,  Vichy,  or  barley  
water,  or  may  be  mixed 

^th  powders  of  sodium  bicarbonate  (gr^vi.)
,  Potassmm  bicarbona 

(gr.  vi.),  sodium  chloride  (gr.  m.  ,  or  sodiu
m  citrate  (gr.  xL),  to  the 

%i  of  milk,  and  less  in  proportion.    
Arrowroot  "^^^e  w  h  wat 

or  milk  at  first  thin  and  later  thick  an
d  flavoured  with  a  httle 

b  aMy  is  LsTuseful.    Benger's  food  and  Horjick W^^^^^ 
also  useful     Strong  meat-essences  an

d  alcohol  should  be  avoided 

'  in  1 1  severe  cafes  the  food  must  be  given  in        l^n  very 

every  two  hours,  about  4  ounces  at  a  
time,  and  must  be  taken  very 

slowly,  and  should  be  neither  very  warm 
 nor  cold.    I"  ̂ hromc 

dysentery  this  milk  diet  is  of  the  greatest  ̂ "^P«^  ,f  .^^^'^J^^^^^^' 

as  already  stated,  be  supplemented  
by  the  sour-milk  treatment. 
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When  convalescence  begins,  chicken-lDroth  and  milk-puddings 
may  be  added  to  the  diet,  and  then  lightly-boiled  eggs  and  toast  ; 
then  chicken,  cream,  and  fish  ;  but  for  a  long  time  only  white  flesh 
should  be  allowed,  and  not  much  of  this,  for  the  diet  should  for 
several  weeks  consist  largely  of  milk  foods.  Of  especiaHmportance 
in  convalescence  is  the  chewing  of  the  food,  and  care  must  be  taken 
not  merely  that  the  teeth  are  in  good  order,  but  that  the  patient 
is  directed  not  to  swallow  any  tough  or  very  fibrous  piece  of  food. 
Fruit  must  be  avoided  for  a  long  time. 

Prophylaxis. — One  of  the  important  prophylactic  measures  which 
is  at  present  but  little  used,  owing  to  practical  difficulties,  is  the 
isolation  of  the  convalescent  until  three  bacteriological  examinations 
of  the  fasces  give  a  negative  result.  Another  is  the  search  for  dysen- 

tery carriers  in  a  locaHty  in  which  the  disease  is  endemic  or  occa- 
sionally epidemic.  The  treatment  of  a  carrier  must  be  the  same 

as  for  a  case  of  chronic  dysentery,  but  here  vaccination  will  be 
distinctly  useful.  The  persons  to  be  suspected  are  those  with  a 
history  of  dysentery,  or  with  a  history  of  having  nursed  a  case  of 
dysentery,  and  people  occupied  in  the  cooking  or  handHng  of  food materials. 

Another  very  important  measure  is  the  destruction  by  burning  or 
the  disinfection  of  the  dysenteric  motion  by  either  crude  carbohc 
acid  or  by  Jeyes'  fluid,  together  with  its  careful  protection  against flies  before  its  final  disposal. 

The  personal  prophylaxis  consists  in  drinking  only  filtered  and 
boiled  water,  and  using  the  same  for  cleaning  the  teeth,  in  avoiding 
salads  and  fresh  vegetables  and  unripe  fruit,  and  in  carefully 
washing  the  exterior  of  any  fruit  in  which  this  is  likely  to  be  eaten 

Various  methods  of  vaccination  have  been  tried  by  Kruse  Shiga' and  Castellani,  with  apparently  fairly  good  results.  Castellani's 
metfiod  consists  m  giving  first  an  inoculation  of  1  c  c  of  dead 
vaccine  (peptone-water  cultures  heated  to  55°  C.  for  one  hour) tollowed  after  a  week  by  a  second  inoculation  of  i  c  c  of  Hve 
vaccine  (peptone-water  cultures  of  a  non- virulent  strain  heated  to 50  C.  for  one  hour).  Broth  cultures  should  not  be  used  as  thev 
give  nse  to  very  severe  local  and  general  reactions.  A  polvvalent 
vaccine  may  be  prepared.  

F^^y  vcueiit 

With  regard  to  public  prophylaxis,  a  modern  method  of  collecting 
and  disposing  of  the  sewage  of  towns  is  necessary  everywhere  if 
l^tior  ?h'^'"'  disease  from  spreading,  and  there  isCdoubt that  for  this  purpose  the  best  method  for  tropical  towns  is  the 

a^d  Kam^Sr"    '  ^"^^^d^^^d  into  Rangoon,  Bombay! 

thp^      ̂ A^^^^'Tl  ̂ ""^  strict  hygienic  laws  are  necessary  to  prevent the  breeding  of  flies,  and  if  an  epidemic  of  dysentery  o?curs  . special  crusade  against  the  common  house-fly,  if  nS  be  Jun  before 
should  at  once  be  undertaken,  as  has  been  done  for  other  reasons' m  Liverpool  and  elsewhere,  especially  in  America 
Dust  should  be  diminished  in  the  warm  dry  weather  by  the 
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efficient  watering  and  brushing  of  the  road
s  of  towns  and  ni  tliis 

water  some  cheap  disinfectant  such  as  pe
rmanganate  of  potash 

shoitld  be  used,  especially  for  the  more  
miportant  streets 

The  drinking-water  of  all  large  towns  shou
ld  be  h  tered  though 

it  im'st  be  admitted  that  this  alone  is  not  a 
 sufficient  safeguard 

against  a  water-borne  epidemic. 

C.  PSEUDO-DYSENTERIES. 

Definition.— Pseudo-dysenteries  are  di
seases  other  than  those 

defined  abo^e,  which  give  rise  to  diarrhoe
a,  with  the  passage  of  blood 

and  mucus  in  the  motions,  and  are
  sometimes  associated  with 

aStZal  pain  and  tenesmus,  and
  may  readily,  on  superficial 

examination,  be  mistaken  for  true  dysentery^
  , 

Rpmarks  —It  should,  however,  be  noted 
 that  the  term  pseuao 

dvSry '"has  been  u^ed  by  Kruse  to  signify  a  fo
rm  of  bacterial 

dvsenter?  commonly  found  among  i
nmates  of  lunatic  asylums  and 

later  to  de^r  ever  J  variety  of  the  d
isease  not  caused  by  the  Shiga- 

?he  broad  toment  especially  on
  the  left  side,  are  apt  to  be  con- 

us'ed  w^tl'^mTlTattac^k  of  dWery.  ̂ ^^^^^reTS^, 
ptomaines,  ricin,  abrin,  etc.,  may  also  p

roduce  symptoms^ 

dvsenteric  attacks.    Prout  has  descr
ibed  a  form  ol  dysentery  m  me 

rSia  due  to  drinking  water  c
ontaining  the  excreta  of  locusts 

ma^LsTs  -?rh^^  diagnosis  of  these  var
ious  conditions  has  a  ready 

beS  dS^ed  in  the^Diagnosis  o
f  BaciUary  Dysentery,  and  need 

"°Tr^eatment-The  treatment  must  be  adapted  to  th
e  spedfic  com^ 

pl^nt  whne  the  bowel  symp
toms  may  be  relieved  as

  indicated 

under  the  treatment  of  BaciUary  
Dysentery. 
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CHAPTER  LIV 

INTESTINAL  SCHIS
TOSOMIASIS 

Intestinal  schistosomiasis-Epidemi
c  gangrenous  rectitis-References. 

INTESTINAL  SCHISTOSOMIASIS
. 

Synonyms.-Intestinal  bilharzio
sis    Rectal  bilharziosis,  Hepa

tic 

mansom  bambon  1907,  tut;  eggs  ^^+;^r> 

'"'hSv  i„  cases  o, 

did  not  attract  attention  Schistollma,  and  in 

'1'' des&iptTon'of  the  adult  worms  has  
been  given  by  Da  Silva 

and  by'^f  confirming  the  "iation  of
^h^^ 

The  fact  of  the  existence  
of  ̂   separate  disease  cause  

y 

lateral-spined  eggs  of  S.  mansom  XllheVaW^^^^^^^  said have  studied  the  disease  m  America,  ̂ ^^^^  J,\Xr  from  urinary 

never  to  have  eggs  in  the  urine  aj^d  n^^^^^^^  ^^^^ 
schistosomiasis.  It  is  further  supported  by  tne  w  ^^^^^^ 

Baujeau  on  a  case  from  Gaudeloupe^and  by  that  of  i  ur^^  ̂^^^^
 

Africa.    Flu,  after  ̂ xamming  1,000  eggs^  i^^^^^  ̂ ^.^^^  ̂  
intestinal  schistosomiasis  m  ̂^^^^I^^^^^^'^^to  LetuUe's  paper  on 

terminal  spine.    Reference  ̂ ^^^^l^^^^ '^if     Madden's  work  in 
•  Bilharziose  Intestina  e,'  P^^l^^^^^i"  '?5.  to  i  ^^^^^^ 
1907,  and  to  Symmer's  work  m  1902  a^^^  IQOO.       ̂ ^^^^^^^^  „,^st 
which  we  have  taken  our  two  disease  by  Mathis,  Noc, 

be  made  to  the  admirable  exposition  J^t  W^^^^^^^^  ^1^, 

and  Leger  in  1913.    It  will  ̂̂ ^^^^^^^^^^.f^'^Stlio^^^^^^^        was  by  no 

disease  is  becoming  generally  
f ̂̂ epted  cUtnoug 

means  the  case  when  this  
chapter  was  fii.t  wnttcn. 
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Climatology. — As  far  as  is  known  at  present,  the  disease  exists  in 
Egypt,  Central  Africa,  Uganda,  Soutli  Africa,  the  Belgian  Congo, 
Central,  South,  and  North  America,  and  the^West  Indies. 

Pathology. — The  worms  live  in  the  portal  vein,  but  are  especially 
attracted  to  the  bowels,  in  the  capillaries  of  which  they  lay  their 
eggs,  which  burst  those  vessels,  and  escape  into  the  mucosa,  causing 
therein  a  dense  cellular  infiltration,  which  leads  to  a  thickening  of 

the-coats  of  the  bowel,  and  to  the  formation  of  papillomata,  which may  become  detached  and  form  ulcers.  Dense  fibrous  infiltration 

of  the  peritoneum  may  also  occur,  and  contain  both  eggs  and 
worms.    The  mucosa  of  the  bowel  is  protected  by  a  quantity  of 

l^iG.  533. — Intestinal  Schistosomiasis. 
(After  Symmers.) 

Polypoid  growths  in  descending  colon. 

mucus.  In  the  rectum  the  mucous  membrane  is  apt  to  become 
hypertrophied  and  to  grow,  forming  large  polypoid  masses,  or adenomata,  which  may  protrude  through  the  anus.  The  ova  Aiav affect  the  subcutaneous  tissue  of  the  sacral  and  coccygeal  redons 
and  cause  dense  cellular  infiltrations,  giving  rise  to  fistulc-e,  which may  spread  and  mfect  a  large  cutaneous  area 
When  the  ova  reach  the  liver  by  the  blood  stream,  they  mve  rise to  fibrous  tissue  formation  or  an  abscess.  The  surface  of  the  live? 

shows  in  places  a  whitish  network  and  also  flat,  china-white  plaques On  section  a  marked  increase  in  Glisson's  capsule  may  be  seen  the portal  vessels  lying  in  circular  or  slightly  oval  areas  of  connective 
tissue.    Gall-stones  may  also  form  round  the  ova  in  the  gall-bladdTr 
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The  pancreas  and  spleen  may  also  be  infected,
  and  the  vulva  and 

''The^ova  may  also  reach  the  lungs,  causing  a  chronic  interstitial 

pneumonia,  and  passing  through  these  organs,  
may  enter  the  heart 

and  the  general  circulation.  ^^^^Ka 

Symptomatology.— The  clinical  appearances  o
f  the  disease  may  be 

classified  into  three  varieties  :— 

1.  SUght  infections. 
2.  Schistosomic  dysentery. 

3.  Schistosomic  tumours. 

Slight  Infections. -In  these  cases  there  are
  no  symptoms,  and  the 

diseale  is  discovered   by  the  exammation
  of  the  faeces  by  a 

Dys..^..y. -The  symptorns  resemble^^ 

dysentery,  consisting  of  pains  m  the  
abdomen  and  the  passage  of 

Pig.  534._Liver  in  Intestinal  S
chistosomiasis. 

(After  Symmers.) 

Shows  the  increase  of  fibrous  tissue 
 in  the  portal  canals. 

blood  and  mucus.    The  f^ces 
 contain  the  characteristic  ova 

Thp  attack  beeins  with  a  hypersec
retion  of  mucus,  followed  by 

toueS  sLn  motions  containfn
g  but  little  f-cal  matter  and  mu

ch 

and  constant  desire  to  def^ecate  is    Pf^^^^^^.n^v  reSaceHv  the 

becomes  very  distressing,  as  it  
has  to  be  constantly  replaced  L:^>  

t n 

patJLnt  hims'^lf.  and  as'both  tl-/--ous  mem^^^^^^^^  
bo.el 

and  that  of  the  anus  become  much  
inflamed  and  irritated. 
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In  cases  in  which  there  is  much  sclerosis,  with  a  scarcity  or 
absence  of  polypi,  the  dysenteric  symptoms  are  not  so  marked. 
On  the  contrary,  the  patient  complains  of  constipation,  not  reliev- 
able  by  ordinary  methods,  alternating  with  bouts  of  diarrhoea. 

Schistosomic  Tumours. —When  an  emaciated  patient  in  one  of 
the  endemic  regions  is  examined,  one  or  more  abdominal  tumours 
may  be  found  in  the  region  of  the  ctecum  or  colon.  These  tumours, 
which  are  fairly  hard,  are  somewhat  movable,  and  are  usually 
elongated,  with  the  long  axis  corresponding  to  the  direction  of  the 
long  axis  of  the  bowel  in  the  region  in  which  the  tumour  is  lying. Ihe  tumour,  accidentally  discovered,  continues  to  increase  in  size 
for  months  and  years,  while  the  patient  becomes  very  emaciated and  suffers  from  attacks  of  colic  at  times. 

Liver  and  Pancreas.— The  liver  may  be  found  to  be  enlarged  and 
cirrhotic,  the  spleen  also  be  enlarged,  and  there  may  be  signs  of cirrhosis  of  the  pancreas. 

If  the  patient  removes  from  the  endemic  area,  improvement  will 
take  place  ;  but  if  he  remains,  then  no  cure  appears  to  be  possible, and  he  dies  sooner  or  later  from  exhaustion. 
Blood.— The  blood  in  intestinal  schistosomiasis  requires  further study,  but  It  would  appear  that  usually  there  is  a  marked  anemia 

philia  leucocytosis,  and  very  slight  eosino- 

Urine^In  cases  uncomphcated  with  the  presence  of  5.  hcema- tobmm  there  IS  no  albumin,  no  sugar,  and  no  ova  in  the  urine. 
Complications  —A  case  may  be  complicated  with  urinary  bil- 
Sll'n  '  ̂gchylostomiasis,  and  other  intestinal  parasitic  diseases. 

fpHSTof'T  gnosis  must  be  made  by  finding  the  charac- teristic lateral  spmed  eggs  m  the  faces. 

how^J.^'iw"^^^  prognosis  is  unfavourable.  It  must  be  noted, 
disS  'i^^       'T'  P^''^^^*^  give  rise  to  any 
oServpd^n  n  symptoms  for  a  long  time.    One  of  us  has 

ftces  afthnyr??''  '"''"'^^  ^^^^  °f  their 

aoart  frZ^t         7!^  apparently  in  good  health.    The  sto
ols, apart  from  the  eggs  of  the  worm,  were  normal 

F,-Iv^*'^®''*-~T^"V^t*^^  can  be  done  in  the  way  of  treatment 

worm    and ?      f  ̂̂^istered  with  the  purpose  of  eradicating  the 
T^^A     A    'y":^Ptonmtic  treatment  may  be  carried  out  as  men- 

tioned under  Urinary  Bilharziosis.    Madden  advises  an  enterotrnTy 
wtfi   A-""^  ^^^^1-  ̂ ^^^  a  tumour  can  be  felt  and  a 
Whitehead  s  operation  may  be  done  to  relieve  the  rectaUymp^Sms Vmcent  has  suggested  that  large  intestinal  irrigations  of  Holut  on 0  sodium  hypochlorite  (8  to  10  per  1,000)  should  be  gh^en  a^ 

salvarsan  '  intravenous  or  intramuscular  injections  of 
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EPIDEMIC  GANGRENOUS  RECTITIS.
 

Under  this  term  Eckers  and  Manson  descr
ibe  a  disease  which  may 

start  in  the  rectum  or  in  the  colon  in  an
imals  and  natives  m  British 

GuSna  and  Venezuela,  and  perhaps  els
ewhere.  It  is  known  m  the 

former  region  as  '  caribi/  and  m  the  latter
  as  el  becho.  It  is  said 

to  be  very  contagious,  which  is  agains
t  the  native  theory  that  it  is 

^The'&b^egrn?~t^^^^  about  the  anus  followed  by
 

symptoms  of  acuti  dysentery,  whic
h  increase  in  severity  until  there 

is  a  constant  discharge  of  blood-stam
ed  or  greemsh  fcetid  fluid. 

Prolapse  and  gangrene'of  the  rectum
  may  now  occur,  or  convulsions 

mavsunervene  but  in  either  case  
the  patient  dies. 

"Ss  Ireat  the  disease  by  enemata  of  strong  lemo-^^^^^^^^ 

efficacious  than  boric-acid  and
  similar  enemata. 
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CHAPTER  LV 

DISEASES  OF  THE  LIVER  AND  PANCREAS 

General  remarks — Tropical  liver — Amoebic  abscess  of  the  liver — 
Opisthorchiosis — Clonorchiosis — References. 

GENERAL  REMARKS. 

Diseases  of  the  liver  and  pancreas  are  of  common  occurrence  in 
the  tropics.  The  hver  may  be  affected  in  the  course  of  tropical fevers,  especially  m  malaria  and  kala-azar,  in  the  latter  of  which 
Rogers^  has  described  a  special  form  of  cirrhosis.  The  disease 
called  '  tnfanhle  biliary  cirrhosis  of  the  liver,'  described  by  Ghose and  Mackenzie  as  occurring  in  Calcutta  and  other  parts  of  India 
in  Hindu  and  Mohammedan'  children,  appears  to  us  to  require reinvestigation,  with  a  view  to  deciding  whether  it  also  is  a  variety 
of  kala-azar.  It  is  said  to  attack  children  under  one  year  of  aee and  to  be  characterized  by  a  low  type  of  fever,  associated  with 
enlargement  of  the  liver  and  spleen,  jaundice,  pale  motions  dark urine  and  sometimes  vomiting  of  blood,  oedema,  and  ascites  and 
ends  fatally  m  three  to  eight  months.  ' 

Acute  yellow  atrophy  of  the  Hver  is  not  as  uncommon  in  Cevlon 
as  m  h-urope,  for,  on  an  average,  we  have  met  with  one  or  two  cases 
per  annum  It  occurs  in  Ceylon  more  commonly  in  men  than^n women,  but  the  cause  appears  to  be  quite  obscure 
An  extraordinary  case  of  acute  severe  hepatitis  and  gastritis 

which  caused  a  considerable  haemorrhage  to  take  place,  filHng  all he  sma  1  bihary  ducts,  the  gall-bladdir,  the  common  bile-dlct the  duodenum,  jejunum,  and  ileum  with  blood,  has  been  recorded by  one  of  us  m  Ceylon.    The  inflammation  occurred  in  a  stomach 

was  caused  by  the  blood  passing  from  the  damaged  hepatic  canfl lanes  mto  he  minute  bile  channels,  and  was  due  to  theTes  ruction of  the  walls  of  these  capillaries  and  the  liver  cells     No  dpfini+I 
cause  could  be  fomrd  for^this  condition,  which  is  decidedly  rS^ Congestion  and  inflammation  of  the  liver,  together  with  absrf«ss 
are  ̂ common  in  the  tropics,  and  require  spiial\tsidtrS 

1403 
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Airo-bhic  cirrhosis  of  the  liver  is  very  com
mon  in  the  tropics,  and 

thoi^^hgLZny  there  is  a  history  of  
alcohol,  stil  ,  this  as  by  no  . 

r;rns  always  so  and  sometimes  the 
 cause  is  not  evident  We 

Seve  that^cirAosis  of  the  liver  of  ma
larial  or  gm  is  much  less 

lea2.t  t.n  \s  admitted  by  many
  authors.    It  will  be  shown 

m-psentlv  that  various  parasites  caus
e  cirrhosis. 

^  pStary^ncer  of  the  hver  has  been  met 
 with,  but  is  very  rare 

On  thTothei  hand,  secondary  cance
r  is  by  no  means  rare.  The 

only  non-^^^^^        growth  whi
ch  we  have  met  with  was  a

n 

'X^'protozoal  parasites  which  occur  in  th
e  Hver  are  Loschia 

4  /  IL?  the  cause  of  liver  abscess;  L
eishmama  donovam  and 

bush  irathoms^)  has  been  seen  examination  of  the 

not  in  the  liver,  but  ^  w'th  ^j^^  j;^^,. 
in  Ceylon.    One  of  us  has  ̂ ^^ff  '"^T  ti,^  agency  of  these 
Ascar^ies  and  the  o^^^^^^^^^ 

met  with  acute  and  chronic  i^^^^^i^'"'^.^^  r  v.^^  also  arising 

met  with,  probably  as  ̂ equete  to  typhoid  1^^^^^^^^ 

from  other  cause-    Suppuratw^^  o  tt  gall-bladder  we  have  also 

SySd  »cf
  a^rlL/S

i  are  nret  w,th 

;;Stt"hTd  be^aurd
t  thTptrftltt' oTth

e  tip  of  the  eleventh 
rib  into  the  fatty  hver.         ̂ ^^„_„s  is  not  infrequently  found 

In  our  experience,  f  ̂.  P^.'^'ff^n^^^^ 
diseased.    We  have  

met  with  the  toiiowiiig 
diseased, 

in  Ceylon  : — 
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1.  Acute  hcemorrhagic  pancreatitis. 
2.  Acute  suppiirative  catarrh  of  the  ducts. 
3.  Subacute  pancreatitis. 
4.  Chronic  pancreatitis. 

(1)  Syphihtic  in  the  foetus. 
(2)  In  the  adult. 

(«)  Chronic  interlobular  pancreatitis. 
{b)  Chronic  interacinar  pancreatitis, 

(c)  Chronic  interlobular  and  interacinar  pancreatitis 
combined. 

It  should  be  remembered  that  the  subtertian  parasite  is  one  of 
the  causes  of  hcemoyyhdgic  pancreatitis.  In  addition  we  have  seen 
cancer  of  the  pancreas  producing  a  blocking  of  the  duct  of  Wirsung, 
and  leading  to  a  ranula  which  contained  many  pancreatic  calcuh. 
We  have  once  seen  an  ascaris  in  the  duct  of  Wirsung  associated 
with  a  h3rperaemic  condition  of  the  gland. 

After  this  brief  general  statement,  we  must  consider  congestion 
of  the  hver,  abscess  of  the  hver,  opisthorchiosis,  and  clonorchiosis. 

TROPICAL  LIVER. 

Synonyms.— Congestion  of  the  hver,  Hyperaemia  of  the  Hver Indian  hver. 

Definition.— Congestion  of  the  liver  is  a  hyperemia  brought about  by  many  conditions,  especially  gastro-intestinal  disorders 
Remarks.- There  can  be  no  doubt  that  the  European  is  apt  to eat  and  drink  more  than  is  good  for  him  on  his  first  arrival  in  the 

Iropics.  and  that  this  is  bound  to  lead  to  an  increase  of  blood  in 
tne  liver,  which  physiological  condition  may  easily  become  a  con- 

gestion, with  later  blood  stasis  and  diminution  of  the  functional activity  of  the  organ. 

CUmatology.— Congestion  of  the  Uver  is  a  cosmopolitan  com- 
plaint, but  IS  much  more  commonly  met  with  in  the  Tropics  than in  the  Temperate  Zone. 

etiology.— Congestion  of  the  Hver  is  brought  about  by  indiscre- 
tion m  diet,  such  as  too  much,  too  rich,  or  too  highly  spiced  foods by  alcoholic  excess,  and  by  chills. 

rprft??^^^^'~'^''J*.'"°''*^"^  is  fo^^d  to  be  swollen,  dark red  m  colour,  and  drips  with  blood  when  cut  into.    The  ceUs  are 
often  laden  with  fat,  and,  in  addition  to  the  changes  in  the  liver 

t:ioTLrL"^^f  the  pathological  changes  whifh  have  
caS 

tarv  cZ?  n  ̂̂'t       generally  to  be  found  in  the  aUmen- 

patLt  "^^'"^  ̂^^^^  '^^'"'"^  ̂ ^^tl^ 

Symptomatology.-The  illness  begins  with  frontal  headache ma  aise  and  loss  of  appetite,  with  nausea  or  sickness  and  a  bTtter taste  m  the  mouth  on  awakening  in  the  morning    ThrtoLue  S 
coated,  and  there  are  the  usual  signs  of  dyspepsi!',  asso ciS  with 
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constiDation  and  the  passage  of  pale-colou
red  motions.    The  liver 

LTnlaW  and  tendet^nd  usually  there  is 
 a  sense  of  weight  m  he 

ght  hfpochondrium,  and  pain  below  t
he  right  scapula  or  m  he 

rilht  shoulder,  and  there  may  be  slight  
signs  of  jaundice  m  the 

velbw  conjunctiva  and  sallow  skin.    Th
e  unne  may  be  dimmished 

L  auantity   high-coloured,  and  with  h
igh  specific  gravity,  and 

loaS  with  uric  acid  and  urates.    The
  nervous  system  is  also 

Xcted  and  the  patient  is  usually  very  c
ross  and  irritable^  The 

ter^peiature  is  generally  normal,  but 
 sometimes  it  rises,  and  when 

abX  100°  F.  it  is  usual  to  call  the  d
isease  hepatitis,  mstead  of 

conJestioS  of  the  liver.    The  commo
n  non-febrile  variety  lasts 

from  two  to  seven  days,  but  is  hable  to  re
cur.  . 

Tarilties  -Congestion  of  the  liver 
 may  be  acute  when  associated 

wiufsome  other  disease,  or  chron
ic  when  due  to  gastro-mtestmal 

maenosTs -The  diagnosis  is  based 
 on  the  painful  enlargement  of 

thS  which  in  thelbsence  of 
 other  disease,  is  usually  unaccom- 

^Teattn^^^^^^^^^^^  -11  to  keep  the  patient 

in  bed  and  begin  the  treatment  wi
th  a  dose  of  calomel  (gr  u.  to 

Z  V?  followed  a  few  hours  later  
by  a  saline  m  the  form  of  mag- 

carefully  dieted  and  placed  "IJ"  "J^f  ̂1*^^^^^^ 
above  effervescing  ■"^'^J.f  fXi^Tnt  t„  ̂̂ ^hy^  Carlsbad, 
leave  in  Europe  «  ̂^-Jf  ̂nt^^'^^l^^voM  alcoholic  stimulants 

vegetables  and  milk,  avoiding 
 meat  ̂ ^^d  c^rries^ 

Whenever  the  acute  attack
  is  over  the  patient  sliouM

 

to  take  exercise  daily-wal
king,  ridmg,  golf,  or  tenni

s,  com 

with  the  usual  so-called  hver  exe
rcises  ^ 

Prophylaxis.-Plam,  supple  not  h^g^^^^^  ^^^.^ 

taken,  and  such  P™°^,  ,f  o^^^^^  H  any  form  of  alcohol 
sherry,champagne,etc  should  be  avoided.  ^^^^^^ 

is  to  be  taken  i^/he  tropics  this  should  b^^^^  ^^^^^^ 
diluted,  or  hght       ̂   ^' es^^^^^  there  is  a  land 

^w^nTL^W^^^^^^^  ^ 
 ' 

''wHh  regard  to  the  cold  bat
h,  there  is  no  doubt  that  the

  majority 
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of  people  are  unable  to  stand  this  in  the  tropics,  and  therefore  it 
is  better  to  use  water  with  the  chill  removed. 

Some  persons  are,  however,  distinctly  benefited  by  a  cold  bath 
and  therefore  individual  peculiarities  must  be  considered. 

The  most  dangerous  time  fqr  chills  is  in  the  night  ;  therefore  it  is 
as  well  to  sleep  with  some  light  blanket  placed  over  the  abdomen, 
and  in  flannel  night  attire.  In  the  daytime  a  woollen  undervest  or 
cholera- belt  may  be  worn.  The  clothes  must  be  carefully  changed whenever  they  become  damp. 

AMOEBIC  ABSCESS  OF  THE  LIVER. 

Synonyms. — Hepatic  abscess.  French:  Absces  du  Foie.  Ger- 
man: Tropischer  Leberabszess.    Italian:  Epatite  Suppurativa. 

Definition.— Amoebic  abscess  of  the  liver  is  a  suppurative  hepa- 
titis, caused  by  Loschia  tetragena  (and  perhaps  other  species  of 

Loschice),  usually  preceded  by  an  attack  of  amcebic  dysentery. 
History.— Liver  abscess  was  known  to  the  ancients,  and  was 

operated  upon  as  far  back  as  the  days  of  Hippocrates,  while  Galen 
recognized  its  connection  with  dysentery,  and  Morgagni  studied  its 
morbid  anatomy.    During  the  nineteenth  century  the  disease  was 
carefully  studied  by  French  surgeons,  beginning  with  those  of  the 
army  of  occupation  in  Egypt,  and  also  by  the  French  colonial 
doctors  and  the  Indian  army  surgeons.  The  discovery  of  Amcehce  or 
LoschicB  emphasized  the  connection  between  liver  abscess  and  dysen- 

tery  Kruse  and  Pasquale  were  the  first  to  regularly  find  amoebce  in 
the  hver  abscess,  and  to  state  that,  apart  from  the  amoebee,  the  pus wasstenle.  Later  researches  have  confirmed  this  discovery  and  have 
demonstrated  that  the  pus  of  a  liver  abscess  does  not  contain  bac- 
!w  .'1^  T°^*  cases— a  fact  which  agrees  with  our  experience— and 
that  the  true  cause  of  the  malady  is  Loschia  tetragena  and  at  times L.  ntstolyttca. 

ClimatoIogy.---Liver  abscess  is  essentially  a  disease  of  the  Tropics and  subtropical  regions.  It  is  very  common  in  India  and  Indo- 

Wh'     rZ       't°  '^f  Malaya,  Java,  Sumatra,  and  rare  in 

West  A?ri^^.  TrAlH  ?  IS  common  in  Egypt  and  North  and West  Africa  (Gold  Coast  .  In  America  it  appears  to  be  less  com- 
monly met  with,  being  rare  in  the  United  States,  West  Indfes  and 

British  Guiana.    It  is  also  found,  though  rarely,  in  the  Temperate 
lsinl^r\u^^^'-  ^""^  ̂^^^     ̂^^^^^  ̂'^rthern  country as  Jingland.    There  is  no  seasonal  variation. 

-ffitiology.— The  cause  of  the  suppuration  is  generally  Loschia 

utcZ'  °TT^^^°"^"y     histolyticalL^  perhaps  ?ther  va^riet  e  0I Loschvce.    It  IS  more  common  m  Europeans  than  in  natives  and more  so  m  males  than  females,  and  is  usually  a  disease  of  aduhs The  most  important  predisposing  cause  is  perhaps  alcohof 

an!XaTfe.a-t^^^^^^^^^  °f  ̂ver  abscess  due  to  an 
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Pathology —The  LoscUcb  pass  from  the  bowel  via  t
he  portal 

vein  into  the  liver,  where  they  produce  coagulative  n
ecrosis  oi  the 

liver  cells  which  become  formless  and  break  up  n
ito  granular 

debris  This  necrosis  is  thought  to  be  brought  about 
 by  means 

of  toxins  produced  by  the  Loschice.  .  The  necrosed 
 area  undergoes 

liquefaction  and  forms  the  abscess,  the  contents  of  wh
ich  consist  of 

debris  endothehal  cells,  mononuclear  leucocytes  (rarely
  polymor- 

phonuclears), red  corpuscles,  hsematoidin,  cholesterm,  and  rare
ly 

Charcot-Leyden  crystals.  The  pus  is  usually  steril
e,  and  as  a  rule 

does  not  contain  amoebte,  which  are  in  the  margi
nal  wall  of  the 

abscess,  and  may  extend  into  the  l^^f  tissu
e  for _  some  distance 

from  the  focal  lesion.  After  the 

abscess  has  been  opened,  amoebae 

may  be  found  in  the  pus.  The 

process  of  repair  has  not  been 

fuUy  worked  out,  but  it  appears 

as  though  the  granulation  tissue 
formed  new  connective  tissue,  in 

which  new  bloodvessels  and  pro- 

liferating bile-ducts  may  be  seen, 

indicating  the  processes  which 

may  lead  to  repair. 

Usually  there  is  only  one  abscess, 

but  it  is  not  uncommon  to  find 

two,  and  there  may  be  more. 

The  abscess  is  generally  found  in 

the  posterior  part  of  the  upper 

portion  of  the  right  lobe.    It  is 

rounded  in  form,  with  walls  com- 

posed of  degenerated  hver  cehs 

and  granulation  tissue.    Its  con- 
.  tents  may  be  thick,  creamy  pus, 

but  more  usually  it  is  yellowish 

or  brown  coloured.    On  micro- 

scopical examination  it  consists 

largely  of  detritus,  with  a  few 

degenerated  liver  and  pus  cells.  The  bacte
ria  found  in  the  pus,  when 

itf:  not  s^^^^^^^^^  are  s?reptococci,  staphylococ
ci, 

and  B  -pyocyaneus,  and  occasionally  som
e  anaerobic  germs     l  ne 

abscess  varies  much  in  size,  from  a  
small  hollow  containmg  only 

foTrorcetup  to  a  huge  cavity  with  a  couple  o^  pmt
^  or 

nf  nns  while  even  larger  have  been  d
escribed.    Ihe  size  oi  xm 

hverap^l  from  the  abscess,  also
  varies,  being  sometimes  increased 

and  Sometimes  diminished.    Apart  from  .^^e^v
er  abscess,  th^^^ 

nsuallv  signs  of  old  or  recent  dysentery  m  the  c
olon  t^OTJ^,^^^;"- 

may  be  absent.    There  may  be  absc
esses  in  other  parts  of  the  body. 

^^SoTogy.-There  is  usually  a  ̂i^tory  of  a^^^^^^^^^^^ 

of  dysentery,  but  this  may  be  
wantmg.     The  disease  begin 

Pj(j_  535. — Amcebic  Abscess  of  th
e 

Liver 
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sidiously  with  signs  of  congestion  of  tlae  liver  and  fever.  This  fever 
is  important,  being  irregular,  sometimes  remittent,  sometimes 
intermittent,  sometimes  with  long  apyrexial  intervals. 

The  X  rays  may  show  that  the  movement  of  the  diaphragm  is 
diminished  on  the  right  side,  and  attention  has  also  been  called  to 

the  arched  '  cupola-like  '  curve  of  upper  aspect  of  the  liver,  as  seen 
by  radioscopy.  The  early  stage,  called  by  Rogers  the  '  presup- 
purative  stage,'  is  of  the  utmost  importance  ;  for  if  it  can  be  recog- 

nized and  appropriate  treatment  apphed,  the  disease  may  be 
stopped  in  a  certain  number  of  cases.  If,  however,  this  is  not 

done,  rigors  may  take  place,  and  the  fever  usually  becomes  more 

severe,  and  a  typical  hectic  temperature  with  night-sweats  may 
ensue  ;  while  the  patient  complains  of  a  dragging  sensation  on  the 

Fig.  536.— The  Temperature  Chart  of  a  Case  of  Abscess  of  the  Liver. 

right  side,  pain  under  the  right  shoulder-blade  and  in  the  right 
shoulder.  This  latter  is  a  referred  pain,  due  to  the  fact  that  the 
phrenic  nerve  arises  from  the  fourth  cervical  nerve-root,  the  fibres 
of  which  supply  the  skin  of  the  shoulder. 
A  patient  with  an  abscess  of  the  liver  often  possesses  a  most 

typical  facies.  He  hes  on  his  back,  with  his  legs  drawn  up  ;  his  face 
IS  drawn,  and  of  a  pale  yellow  colour,  and  the  ocular  conjunctiva 
possesses  a  peculiar  bluey-whitish  colour.  It  is  said  that  sometimes 
the  right  pupil  is  dilated,  but  in  our  experience  this  is  not  a  constant 
symptom.  Generally  he  is  emaciated,  and  deep  inspiration  is  pain- ful .hence  the  breathing  is  costal  in  character,  and  often  there  is  a 
slight  cough.  The  hands  and  feet  are  often  cold  and  clammy  to the  touch. 

On  inspecting  the  abdomen  and  chest,  the  right  hypochondrium 
vviU  be  noticed  to  be  bulging,  while  the  liver  is  enlarged  and  tender. 
Un  palpating  the  front  of  the  abdomen,  the  right  rectus  muscle  may 

89  , 
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be  felt  to  become  suddenly  rigid— a  most  characteristi
c  sign— while 

the  left  is  not  affected.  On  percussion  the  hver  is  fou
nd  to  be 

enlarged  and  pain  may  be  produced  by  pressure  in  the
  epigastrmm 

or  over  an  intercostal  space.  These  painful  spots  are  of
  importance 

in  localizing  the  site  of  the  abscess.  On  listening  ov
er  the  lower 

part  of  the  chest,  fine  crepitations  or  friction  sounds  m
ay  be  heard. 

Usually  liver  abscess  is  accompanied  by  some  anaemi
a  and  some 

increase  in  the  number  of  the  total  leucocytes,  but  this  
appears  to 

varv  being  greater  if  the  abscess  is  small  and  deeply 
 seated,  and  less 

so  if  large  and  superficial.    According  to  Rogers,  t
he  ratio  of  white 

to  red  corpuscles  varies  from  i  :  517  to  i  :  126.    With 
 regard  to  the 

differential  count,  the  polymorphonuclear  leucocytes
  are  but  slightly 

increased,  but  the  lymphocytes  are  usually 
 more  than  normal. 

Leger  gives  the  differential  count  as  being  : 
 Polymorphonuclears, 

78  37  per  cent.  ;  lymphocytes,  17-44  per  c
ent.  ;  mononuclears,  3-15 

per  cent.  ;  and  eosinophiles,  070  per  cent.,  w
hich  closely  agrees 

with  Rogers'  figures,  which  are  :  Polymorphonuclears,  74
  to  87  per 

cent  ■  lymphocytes,  7  to  22  per  cent.  ;  mononuclears,  3  to 
 7  per  cent. , 

eosinophiles,  o  to  4  per  cent.    In  some  of  our
  cases  there  was  no 

polymorphonuclear  leucocytosis,  while  on  seve
ral  occasions,  even  m 

non-malarial  subjects,  there  was  a  relative  
large  mononuclear  in- 

crease.   The  number  of  sudanophile  leucocytes  tested  acc
ording  to 

the  Cesaris-Demel  method  is  often  increased.  ^  ̂ 

The  urine  is  usually  diminished,  and  its  excret
ion  is  said  to  be 

altered,  so  that  the  greatest  quantity  is  passed 
 between  12  midnight 

and  12  noon,  being  especially  increased  in  the
  early  mormng. 

If  the  abscess  is  allowed  to  continue  its  own  cou
rse,  it  may  burst 

into  the  lung,  causing  signs  of  pleurisy  
and  pneumonia  associated 

wilh  the  expectoration  of  characteristic  
brown  or  reddish-brown 

gummy,  viscid,  purulent  matter;  or  i
nto  the  stomach,  when  a 

fh-nilar^material  will  be  vomited  ;  or  into  the  bowel
,  when  it  wiU 

be  passed  per  anum.  It  may  also  burst  in
to  the  pericardium  or  the 

perLneum^,  or  into  the  vena  cava  all  of  wh
ich  cases  are  bon  d, 

end  fatally.  If  it  does  not  burst,  the  patien
t  may  die  of  exhau.tiom 

The  duration  of  a  liver  abscess  is  very  variable,
  bemg  from  a  few 

weeks  to  several  months,  and  even  years.  .       ,•  .a 

Diaenosis  —The  diagnostic  points  in  abscess 
 of  the  hver  are  .  a 

his^orrof  •  f^^^^'  g^"^^  f  jTe'li^er 

sweatings,  not  yielding  to  quinine  ;  pa
inful  enlargement  o  the  liver 

?he  characteristic  pain  in  the  shoulder
;  the  rigidity  of  the  right 

rectus   the  loss  of  movement  in  the  ri
ght  side  of  the  diaploragm, 

and  the  frequent  cupola-shape  of  the 
 hver  on  radioscopy  ;  and 

aW  all  tL  discovery  of  the  pus  b
y  exploratory  puncture,  as 

^Th^^ffe^^^^^^^^^  diagnosis  between  the  pres
uppurative  and  the 

suPDurXe  stages  is%ften  imposs
ible  without  a  puncture,  but 

Shig  high  intermittent  temp
erature,  if  present  and  not  in

flu- 

snced  by  the  emetine  treatmenl  
is  suspicious  that  suppurative 

changes  have  begun. 
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Pleurisy  with  effusion  on  the  right  side  can  be  distinguished  from 

hver  abscess  by  the  presence  of  Grocco's  paravertebral  triangle  on 
the  left  side.    Moreover,  in  pleuritic  effusions  the  upper  limit  of 
the  dulness  is  horizontal,  while  in  liver  abscess  it  is  convex. 

Another  diagnostic  point  to  which  Manson  has  drawn  attention  is 
that  the  enlarged  liver  gravitates  with  changes  of  position  much 
more  distinctly  than  pleural  effusions.    If  the  dulness  in  the  mid- 
axillary  line  diminishes  notably  when  the  patient  lies  on  his  left 
side,  tlie  case  is  probably  one  of  liver  abscess.    It  is  to  be  noted, 

however,  that  a  right  pleural  effusion  and  a  liver  abscess  may 
coexist.    Pneumonia  on  the  right  side  with  congestion  of  the  liver 
may  also  lead  to  difficulties,  which  must  be  met  by  careful  physical 
examination  and  the  microscopical  and  bacteriological  examination 
of  the  sputum.    Malarial  fever  can  be  diagnosed  from  the  fever  of 
hepatitis  by  examination  of  the  blood  and  the  presence  of  the 
enlarged  spleen.    In  those  cases  of  Hver  abscess  in  which  fever  is 
the  only  symptom  the  diagnosis  may  be  extremely  difficult,  and 
may  require  all  modern  bacteriological  methods  to  exclude  Malta 
fever,  malaria,  septicemia,  and  typhoid,  etc.    When  in  doubt,  an 
exploratory  puncture  should  always  be  made,  for  it  can  do  no  harm, 
and  may  reheve  the  congestion.    When  a  long  needle  is  introduced 
into  a  hver  abscess,  it  moves  regularly  with  respiration.  Purulent 
cholecystitis  in  most  cases  gives  no  trouble  on  diagnosis,  as  the 
enlarged  gall-bladder  can  be  easily  felt,  and  there  is  generally  a history  of  hepatic  cohc. 

Syphihtic  gumma  of  the  liver  may  show  many  symptoms  in 
common  with  liver  abscess,  including  the  intermittent  fever,  as 
we  have  twice  noted.  The  action  of  potassium  iodide  in  full  doses 
clears  the  diagnosis. 

Cases  of  leukaemia,  pseudo-leukaemia,  tropical  splenomegaly,  and 
kala-azar  have  been  mistaken  for  liver  abscess,  but  in  all  these  con- 

ditions the  spleen  is  also  greatly  enlarged. 
In  this  connection  we  may  emphasize  the  necessity  for  the  ex- 

amination of  the  blood  in  order  to  exclude  leukcSmia,  otherwise  a 
fatal  heemorrhage  may  follow  such  a  simple  operation  as  puncture 
of  the  hver.  Liver  abscess  is  usually  easily  diagnosed  from  hydatid 
disease,  but  when  purulent  changes  have  taken  place  in  the  latter 
the  diagnosis  may  be  impossible,  except  by  the  history  and  the 
eosmophiha.  

^      j  j 

Prognosis.— If  the  abscess  is  left  unoperated  for  a  long  time  the 
prognosis  is  very  bad,  as  the  danger  of  exhaustion  and  septic  infec- 

tion IS  great  If  the  abscess  has  burst  into  the  lung,  the  prognosis 
IS  also  bad,  but  better  than  if  it  had  burst  into  the  bowel  Since 
operative  measures  have  come  into  more  common  use,  the  mortaUtv 
has  decreased,  according  to  Dujardin  Beaumetz,  from  82  per  cent 

pha^gecEnic^"*'  operation  wound  may  occasionally  become 

rnJn!ff  suspected  by  the  symptoms  and  blood- 
counts  to  be  m  the   presuppurative  stage,'  emetine  or  ipecacuanha 
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should  be  administered,  and  should  be  given  with  the  pre
cautions 

already  mentioned  under  Amoebic  Dysentery,  and  the  la
tter  must 

be  continued  for  several  weeks  after  every  sign  of  hepatit
is  has 

^^If f^however,  an  abscess  is  beheved  to  have  formed,  there  should 
be  no  delay  in  making  an  exploratory  puncture.  r  . 

For  this  purpose  a  needle  3J  inches  in  length,  but  pr
eferably  not 

longer,  because  of  the  danger  of  injuring  the  vena
  cava,  should  be 

rendered  sterile  by  boiling  in  plain  water,  but  mus
t  not  be  dipped 

into  an  antiseptic  lotion  nor  into  spirit.  This
  needle  should  be 

capable  of  being  fitted  on  to  a  glass  syringe  o
r  an  aspirator. 

The  patient  should  be  placed  under  chlorofo
rm,  and  all  arrange- 

ments should  be  made  so  that  an  operation  can  be  p
erformed  at 

^^The  ne^e^dirshould  be  driven  into  the  hver  in  the  region  of  any 

definite  sweUing  or  pain,  or,  failing  these,  
tlirough  the  eighth  inter- 

costal space  in  the  anterior  axillary  line,  about  i  
or  i*  mches  from 

^^T^'dkectTon'^of  the  needle  should  be  inward,  shghtly  upward 

and  backward,  because  the  usual  site  of  an  
abscess  is  m  the  upper 

and  back  part  of  the  right  lobe. 

AsSration  by  the  syringe  or  the  aspira
tor  may  reveal  pus,  or 

mfv  f Si  to  do  so,  in  which  latter  event 
 the  needle  must  be  carefully 

rd^slowly  withdrawn,  and  its  contents  ej
ected  on  to  a  clean  white 

d?sh  to  see  if  it  is  composed  of  the  gru
mous  material  of  hver  abscess. 

The  needle  should  now  be  driven  into
  the  liver  m  different  places 

and  dh-ections  until  some  six  to  twelve 
 punctures  have  been  made 

There  is  no  danger  in  this  procedur
e  if  performed  with  reasonable 

care  and  It  ma|  even  benefit  the  pat
ient  by  performing  what  has 

been  termed  '  hepatic  phlebotomy.'    
When  the  abscess  has  been 

located  the  needle  should  be  left  in  
situ  as  a  guide  and  one  of  two 

procedures  may  be  carried  out :  A.  Aspiration  ;  B.  Operation. 

^  The  operation  should,  however,  be  a
lways  performed  1  the 

ablcess  has  akeady  burst  into  the
  lungs,  the  peritoneal  or  pleural 

'1'*  Aspiration. -This  is  preferable  if  the  absc
ess  is  small,  and 

•  Vc  of  pJarnatine  its  contents,  and  the  inject
ion  of  a  solution 

rr.raS  ol  emet  nf  hydrobrom
ide  in  2  ounces  of  water,  or  th

e 

oSh  trtation  of  the  cavity  with  a
  solution  of  bi-hydrochloride 

o?qu"^^  to  tl/ounce)  by  means  of  Rogers  flex
ible 

^"nXf  "^^^  is  necessary  if  the  abscess  is  large 

if  the  pusTs  nofsterile,  Ff  the  a
bscess  has  burst  mto  the  lungs  

or  a 
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for  evacuation  of  the  pus.  This  may  be  useful  in  certain  cases  when 
there  are  no  signs  indicating  the  position  of  the  abscess. 

I.  Operation  through  the  Thoracic  Wall. — ^An  incision  should  be 
made  through  the  parietes,  including  the  site  of  the  puncture, 
through  which  pus  was  obtained.  After  the  skin  has  been  well 

retracted,  a  piece  of  a  rib  may  require  to  be  removed,  thus  ex- 
posing the  diaphragm  below  the  pleura,  which  must  be  incised  and 

stitched  to  the  margins  of  the  wound,  and  the  wound  well  packed 
with  gauze 

The  liver  is  now  exposed,  and  two  methods  of  procedure  are  open 

to  the  operator — either  to  push  a  pair  of  dilating  forceps  along  the 
needle,  which  has  been  left  in  situ,  and  thus  to  open  up  the  cavity 
and  evacuate  the  pus,  and  then,  after  inserting  a  double  drainage- 
tube,  to  wash  out  the  cavity  with  the  quinine  solution  mentioned 

above,  close  up  the  wound,  fix  the  drainage-tube  in  position,  and 

dress  the  wound  aseptically,  or  to  adopt  Hanson's  special  ap- paratus. 
Manson,  after  the  preliminary  incision,  thrusts  a  trocar  and 

cannula  into  the  abscess,  and,  after  withdrawing  the  trocar,  passes 
a  drainage-tube  stretched  on  a  probe  into  the  abscess  cavity,  and 
then,  withdrawing  first  the  trocar  and  then  the  probe,  the  drainage- 
tube  is  left  in  position  in  the  liver  abscess,  and,  being  firmly  gripped 
by  liver  tissue,  prevents  leakage  of  pus  into  the  abdominal  cavity. 

2.  Operation  through  the  Abdominal  Wall. — The  usual  method  is  to 
cut  down  upon  the  sweUing  or  on  to  the  hver,  and  if  adhesions  are 
found,  to  evacuate  and  drain  the  abscess.  If  there  are  no  adhesions, 
the  hver  is  fixed  to  the  peritoneum  by  a  few  stitches  of  thick  catgut 
or  kangaroo  tendon,  but  preferably  not  silk,  and  the  wound  is  Hned 
by  iodoform  gauze  and  left  for  two  days,  when,  adhesions  having formed,  the  abscess  can  safely  be  evacuated  as  described  above. 

Hanson's  apparatus  can,  of  course,  be  used  in  this  position  as  well as  through  the  thoracic  wall. 

Post-Operative  Treatment.— The  dangers  of  the  operation  itself 
are  but  slight.  The  pleura  may  be  opened,  and  if  this  happens,  it should  be  carefully  closed  by  stitches. 
The  post-operative  comphcations  are  many,  and  include  hcemor- 

rhage,  pneumothorax,  pyothorax,  pyopneumothorax,  gangrene  of the  lung,  and  delayed  chloroform  poisoning,  while  a  second  abscess IS  not  uncommonly  met  with,  and  must  be  relieved. 
After  the  operation  the  temperature  should  fall  to  normal  and  if 

this  does  not  happen,  a  second  abscess  or  one  of  the  above  comphca- 
tions may  be  suspected,  unless,  indeed,  it  is  due  to  imperfect drainage,  which  must  at  once  be  rectified. 

The  dressings  should  at  first  be  frequently  changed,  usually  twice 
a  day,  and  the  cavity  irrigated  with  quinine  lotion.  Good  drainage 
IS  the  essential  of  the  post-operative  treatment,  and  care  must  be 
taken  that  the  drainage-tube  is  not  too  rapidly  shortened,  otherwise the  temperature  is  apt  to  rise. 

On  recovery,  the  patient  should,  if  possible,  be  given  a  holiday 
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in  the  Temperate  Zone.  A  short  course  of  ipecacuanha  after  the 

operation  wound  has  quite  healed  is  distinctly  indicated  in  order  t
o 

prevent  the  formation  of  another  abscess. 

OPISTHORCHIOSIS. 

Definition— Opisthorchiosis  is  an  invasion  of  the  bile-d
ucts  with 

Opisthorchis  noverca  Braun  1903  and  O.felineus  Rivolta  18
85. 

Remarlis— 0.  noverca  is  said  to  be  common  m  dogs  m  India
, 

but  has  only  once  been  found  in  the  dilated  bile-d
ucts  of  an 

Indian  in  Calcutta,  who  died  with  dysenteric 

symptoms. 

0.  felineus  has  been  found  m  the  dilated  b
ile- 

ducts,  and  incidentally  also  in  the  intestine  of
 

human  beings,  cats  and  dogs  in  Tomsk.  It 

caused  a  form  of  hepatic  cirrhosis. 

CLONORCHIOSIS. 

Definition— Clonorchiosis  is  the  invasion  o
f 

the  bile-ducts  with  Clonorchis  sinensis  Cobbo
ld 

and  C.  endemiais  Baelz.  . 

Climatology —These  parasites  occur  m 
 China, 

Indo-China,  and  Japan,  C.  sinensis  being 
 more 

commonly  found  in  China,  and  C  
endemicus 

in  Japan.  They  were  both  until  recen
tly  classihed 

under  the  term  Opisthorchis  sinensis. 

Pathology— These   parasites   occur   m
  dogs 

and  cats,  but  the  method  of  infection
  is  quite 

unknown.    In  man  they  hve  in  th
e  bile- ducts, 

in  the  recesses  in  the  wall  of  the  
dilated  gall- 

bladder or  of  the  bile-ducts,  and  m  the  du
o- 

denum.   They  may  also  be  found  m  absc
esses 

apparently  unconnected  with  the  h
ver.     i  ie 

ova  are  found  in  the  alimentary  ca
nal  and  the 

fiEces.    The  hver  becomes  enlarged,  and
  may  ne 

darker  in  colour,  while  it  is  atro
phied  in  the 

neighbourhood  of  the  dilated  
ducts.    The  in- 

testine may  show  catarrhal  inflammation
.  Often 

the  spleen  is  also  enlarged,  and  there  may  be       ̂ es  °r  oeden^^^^ 

Ova  have  been  met  with  in  the  abdo
mmal  lymphatics,  while 

flukes  themselves  have  been  found  in 
 a  lumbar  abscess.   The  blooa 

"""^IS^^l^e  is  an  abnormal  appetite  b.t^^^^^^^^^^^ 
health  remains  good  for  some  time,  though  the  l^^^^^^^^^g^^  ̂   J 

becomes  painful!  while  jaundice  may  be  present.  Th^.^P^^^^^^ 

enlarges.    The  disease  is  apparently  very  ̂ 1^^°/^^^' J^V^V^^^"^ dia^^^ 

end  emaciation,  ascites,  c^dema  
about  the  feet  and  legs  and  diai 

rhoea  lead  to  death  from  exhaustion.    
Abscesses  may  torm. 

Fig.  537. — Opis- 
thorchis FELI- 

NEUS Rivolta. 

(After  Looss.) 
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Diagnosis. — The  presence  of  the  worms  can  only  be  diagnosed  by 
finding  the  eggs  in  the  faeces. 

Prognosis. — The  prognosis  is  bad,  as  no  cure  is  Icnown. 
Treatment. — ^An  attempt  may  be  made  to  Icill  the  worms  by 

thymol  or  Filix  mas ;  otlierwise  the  treatment  must  be  symp- 
tomatic. 

Prophylaxis, — Nothing  can  be  said  as  to  propliylactic  measures 
until  the  method  of  infection  is  known. 
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DISEASES  OF  THE  CIRCULATORY  ORGA
NS. 

Diseases  of  the  circulatory  organs  are  co
mmon  in  the  tropics  as 

well  as  in  other  parts  of  the  world.  P
encardihs  and  endocardiUs 

Tre  no?  as  common  as  in  other  regions,  probably  because  rhenma^^^^^^^^ 

is  rare,  and  therefore  they  are  due  to  such  other  ̂ ^^^"^^'^^^^^ 

infection,  etc.  Atrophies  of  the  heart,  especially  5?^o^n
  ̂^^^P^y- 

are  quite  common  as  the  result  of  
some  general  disease.  Heart 

block  is  rare,  but  has  met  been  with.  
R^P^e^  of  a  perfectly 

normal  myocardium,  the  pericardi
um  ̂ emg  intact  is  recorded 

by  Herzog  as  due  to  fracture  of
  the  second,  fourth,  and  fifth 

"'^Atheromatous  degeneration  of  the  arteries  is  ̂^^^e  common  an^^ 

aneurism  is  found'  generally  affecting  
the  thoracic  aorta  wh  le 

varicose  veins  and  varicocele  are  usual,  and,  ̂ ss^aate^^^ 

hypertrophy  of  the  heart,  are
  very  common  among  ̂ cksha^^ 

"fhrombosis  is  often  met  with  as  the  result  o^yPl^^^^^^^^fery 
other  diseases,  and  we  have  seen  

thrombosis  of  a  coronary  artery 

with  myomalacia  cordis  or  aneurism  of  the  
heart.  _  . 

CMoJosis  is  rare,  though  we  have 
 seen  cases  in  European  and 

h\^h  Hp<.c;  native  eirls    Anceyma  is  co
mmon,  being  generally  aue 

''"SIneral  dropsy  not  due  to  heart  or  r
enal  disease  is  generally 

'"^St^T^M^y  organs  are  thenralaria.  parasites. ^  I416 
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the  spirochastes,  Trypanosoma  gambiense,  T.  rhodesiense,  T.  cruzi, 
Leishmania  donovani,  L.  infantum,  Schisiosoma  hcematobium,  S. 
japoniciim,  S.  mansoni,  and  the  Microfilarice . 

Tropical  Heart. 

Under  this  heading  MacLeod  has  described  the  conditions  of 

palpitation  and  dyspnoea  on  going  up  hills,  met  with  in  persons  who 
have  resided  long  in  the  tropics.  He  assigns  this  to  degeneration  of 
the  heart,  brought  on  by  the  heat  and  by  the  exceptional  work  which 
it  has  to  do  owing  to  the  changes  in  the  circulation  which  result 
from  the  high  temperature  of  the  tropics.  He  considers  this  to  be 
the  basis  of  the  syncopal  form  of  heat  exhaustion.  Black  beheves 
that  the  condition  is  associated  with  subnormal  blood  coagulability, 
and  recommends  the  administration  of  calcium  salts.  The  salt  he 
prefers  is  calcium  lactate,  which  he  gives  in  lo-grain  doses.  He 
pomts  out  that  calcium  salts  are  essential  for  the  systole  of  the 
heart  as  well  as  for  the  normal  coagulability  of  the  blood,  and 
refers  their  beneficial  action  to  this  property.  He  considers  that 
citric  acid  or  its  salts  should  be  avoided  when  calcium  salts  are 
administered,  as  they  increase  the  calcium  excretion. 

DISEASES  OF  THE  SUPRARENALS. 

We  have  met  with  Addison's  disease  once  in  a  European,  and 
twice  with  haemorrhage  into  both  the  suprarenal  capsules— once  in 
a  still-birth  after  a  breech  presentation  in  a  native  child,  and  once 
m  a  case  of  acute  suprarenal  hsemorrhage  in  a  European  lady. 1  his  last  showed  symptoms  so  remarkable  in  character  that  a  brief 
description  may  be  given. 

Acute  Suprarenal  Haemorrhage, 

nr^tSL""  ̂ ''^^'^  residence  in  Ceylon,  a  young  English  lady,  four  months pregnant  was  suddenly  taken  ill  with  fever  associated  with  an  abnormally 
nf  f'  g^^'e^tjenderness  above  the  umbilicus,  and  pain  in  the  small 
anH  rL^  +     """o  ^f*^"^  a  short  intermission  the  fever  returned, 
W.^^r,;  Z'^^  ̂   P"'^^      '30,  and  quick  respirations  ;  the  abdomen 
Became  much  distended  and  very  tender,  and  the  bowels  were  constipated, 
nenr  Vh.^nT"  normal,  as  was  the  urine.    Vomiting  did  not  begin  till 
inter^ri  1'  7^""  the  tongue  first  became  coated,  and  then  dry.  Hiccough 

uccels  in  nnv        ̂ ""^^^        ""^^  thirteenth  day.    Treatment  was  without 
bevond   bnv^Zi.  i^'f  ̂^^Plo^atory  laparotomy  revealed  no  abnormality 
natholoHrn  1  with  gas.    On  post-mortem   examination,  no 

Capsules  ^ere  seen,  except  hemorrhages  into  both  suprarenal 

DISEASES  OF  THE  THYROID  GLAND. 

^T.?t!f' "^■l?''  S^^"'^  ̂ ^'^  q^it*^  common  in  the  parts  of 

itn  hTnl  in  r  T^^'^  ̂ -^  -^q^-inted.  Myxcedema  has  been 
have  It  ̂      '^^^^res,  parenchymatous  and  adenomatous, 
have  been  met  with  by  ourselves  in  Ceylon,  and  by  Singer  in 
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Abyssinia.  Exophthalmic  goitre  has  been  especially  n
oted  as  far 

from  rare  by  Singer  in  Abyssinia  and  Emile  in  Ea
st  and  Central 

Africa,  but  is  very  rare  in  India  and  Ceylon. 

GOITRE. 

Synonym.— Endemic  thyromegaly.  .      ̂       ,  k 

Cxoitre  is  much  more  prevalent  in  the  tropics  than  has
  been 

reahzed  hitherto,  and  we  have  met  with  it  frequently  m  Ce
ylon  and 

A.  f  ri  c  3. 

Climatology.— It  is  a  cosmopolitan  disease  wh
ich,  though  fre- 

quently met  with  in  hilly  districts,  is  also,  in  our  experien
ce,  quite 

common  in  low-lying  lands.  It  does  not  appea
r  to  be  associated 

with  anv  geographical  or  geological  condi
tion. 

etiology.— The  general  tendency  of  the  p
resent  time  is  to  con- 

sider that  goitre  is  a  parasitic  disease,  and  this 
 view  has  been 

strengthened  by  the  recent  important  exper
iments  of  McCarrison  on 

men  and  Bircher  on  rats,  which,  together  with 
 the  previous  ones  of 

Lustig,  Grassi,  and  many  others,  tend  to  s
how  that  the  causal  agent 

lives  in  earth  and  passes  via  potable  wate
r  to  man,  m  whose  ali- 

mentary canal  it  passes  a  parasitic  existence.  The
  nature  of  this 

contagium  vivum  is  unknown,  but  McCarr
ison  is  inclined  to  s  t 

an  Amoeba.  Chagas  has  shown  that  goitre 
 is  a  part  of  the  syndrome 

in  chronic  American  trypanosomiasis.  ,vi^v notice 

Svmntomatoloev  —A  new-comer  to  an  endemic
  district  may  notice 

afte^a' LTweS-residence  that  the  neck  has  b
egun  to  swell,  and 

on  examination  this  is  found  to  be  due  to  an  ̂ "^d  of^'rfatmeSt 
removal  from  the  district,  or  after  almo

st  any  method  of  treatment 

th?  swelling  will  decrease.    If,  howeve
r,  the  person  continues  to 

reside  in  the  endemic  region,  the  swe
lling  will  either  contmue  oi 

return  and  this  will  continue  to  occur  
until  a  more  or  less  permanent 

hvSroX  results.    Usually  the  
swelling  affects  the  whole  gland 

Wormirbut  often  one  lobe  may  be 
 more  hypertrophied  than  the 

othei     1;  tSie  goes  on  the  gland  
becomes  permanently  enlarged, 

Qnrl  inflv  nndereo  cvstic  or  adenomatous  changes.
 

TrSent  -Th^^^^  consists  in  removal  from  the  ende
mic 

area  and  in  a  course  of  intestinal  an
tiseptics-..g.,  sa  ol  and  thymo 

Tc^r^onre^ornrnenas  a  polyvalent  vaccine  ma^^^^^^^^^^^  the  baciU 

found  in  the  faces  of  persons  suffer
mg  from  the  disease,    i  ne  sou 

milk  treatment  has  also  been  recomme
nded. 

ProBhvlSL    The  most  importa
nt  prophylactic  measure  is  o 

filter  a^d  bdU  
when  compelled  to  visit  or  live  in

 

an  endemic  region. 

DISEASES  OF  THE  SPLEEN
. 
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ever,  not  so  rare,  and  spleno-medullary  leukaemia,  as  has  been 
mentioned  above,  is  not  very  rare.  Rupture  of  the  enlarged  malarial 
spleen  has  already  been  mentioned,  and  may  cause  death  within  a 
few  minutes,  or  the  patient  may  live  for  several  hours 

Fig.  538. — Goitre  in  a  Sinhalese  Woman. 

DISEASES  OF  THE  THYMUS. 

Only  once  have  we  encotmtered  a  persistent  thymus  gland  with 

Sen"de?th''^"*     ̂ ^'^  lymphatic  glands,  and  this  was  in  a  case  of 
Macies  Perniciosa. 

^mJ^J^h^^i^^-^  gives  the  following  account  of  this  disease,  which  occurs 
It  haT.^n  f  "^tives  in  the  north  of  the  State  of  Western  Austalil 

Commonw..Hf  '•tP°''*«i.a^o'^g  the  tribes  of  the  Northern  Territory  of  the 
Thou^^T  fh?'  K-^."'"        """"^  '  living  skeleton  '  disease.  ̂  

tubercufar   and''^^  dn.'!*'''^  '"^^"^  'I  ̂ l""  consumption,  it  is  not 
growth     ft  J"^^  """^  ''PP^^''  t°        associated  with  any  malignant 
InTnp  ""^i  correspond  clinically  with  any  known  tabet  c  disease 
is  a  mo?r.!  "^^^^^^  stages  the  pancreas  wL  molt  affected  There 

consSy'dls'tSd^lJlll^^^^^  '-^^domfn  tcomfn| 
but  etain^e^S?Smc^^nS^.^^VS~nSi^!S 
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extreme  emaciation  of  the  whole  body,  with  a  protruding  fM"^^"-  V'JJ; 
mately,  through  increasing  weakness  walking  becomes  1"^?"  ̂ ^^^ '  ̂.j^^j^e 
matteV  with  these  nomadic  peop  e.  which  may  a;^*^""^^/"^^^.^!.^^^^^.^^^^^ 
few  cases  of  long  duration  which  were  observed  had  

remained  near  wmte 

settlements  The  course  of  the  disease  is  slow,  but,  
so  far  as  could  be  ascer- 

teined  it  Always  terminates  fatally.  Only  one  case  
was  seen  m  a  child 

who  died  within  a  year,  whereas  in  the  case  of  a  woman  
who  appeared  to  be 

middle-aged  it  was  said  to  have  already  lasted  over  two  
years. 

The  cause  of  the  disease  is  unknown.  No  parasite 
 has  been  founcf  in  the 

hlnnH  of  Tiatients  examined  in  the  endemic  areas.  .  , 

FurthriSves^^^^^^^^  is  necessary  to  see  whether  this
  disease  is  a  type  of 

tropical  splenomegaly  {vide  pp.  963-965I. 
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General — Urinary  Schistosomiasis — References. 

GENERAL. 

Renal  disease  in  all  its  forms  is  frequently  met  with  in  the  tropics, 
where  nephrohthiasis,  pyonephrosis,  and  pyelitis,  with  all  their 
associated  phenomena  are  by  no  means  rare.  Stone  in  the  bladder 
is  common  in  certain  regions,  as  is  prostatic  hypertrophy.  But 
the  only  disease  which  really  concerns  us  in  this  work  is  urinary 
bilharziosis,  caused  by  Schistosoma  hcemaiobium.  Tumours  of 
the  bladder  are  not  common  in  our  experience.  Prostatic  abscess 
is  met  with  at  times.  We  have  observed  various  mycoses  of  the 
genito-urinary  organs  due  to  fungi  of  the  genera  nocardia,  asper- 
gillus,  monilia,  cladosporium.  Native  children  in  some  parts  of 
Africa  JSudan)  suffer  very  often  from  a  complaint  called  by  the 

Arabs  '  har  boul,'  characterized  by  severe  burning  on  passing  urine. This  condition  is  due  to  concentrated  acid  urine  and  the  presence  of 
gravel. 

URINARY  SCHISTOSOMIASIS. 

Synonyms.— Bilharziosis,  Endemic  haematuria,  Bilharzia  disease. 
Definition.— Bilharziosis  is  infection  with  Schistosoma  hcsma- 

tobuim  Bilharz  1852,  the  eggs  of  which  irritate  and  invade  the 
urinary  tract,  and  cause  haematuria  and  cystitis. 

History. — The  disease  has  been  endemic  in  Egypt  since  ancient 
trnies,  Ruffer  having  demonstrated  calcified  eggs  of  S.  hcematobinm 
m  mummies  of  the  twentieth  dynasty  (about  1250-1000  b  c  )  He- 

maturia was  much  noticed  by  the  French  army  surgeons  in  1700 

Yt  X  xJ''^""*  "''^  ̂^^^  ̂ ^51  that  Bilharz  made  the  discovery ttiat  the  disease  was  due  to  5.  hcemaiobium. 
Climatology.— Bilharziosis  is  prevalent  in  Africa,  especially  in 

i^gypt  and  the  Cape,  but  it  is  also  met  with  in  Asia,  in  India,  Syria 
and  Mesopotamia,  and  in  the  West  Indies.    In  Egypt,  according  to 
bandwith,  infection  probably  takes  place  in  the  early  winter  months wlien  the  floods  have  subsided. 

>«:tioIogy.— The  cause  of  the  disease  is  S.  hcBmatobium.  The  life- 
nistory,  as  far  as  is  known,  is  described  in  Chapter  XIX.,  p.  481 

1421  '  f 
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The  method  of  infection  is  unknown,  but  the  eggs  leave  the  b
ody 

with  the  urine.  Therefore  it  is  possible  that,  as  the  para
site  lives 

in  water,  infection  may  be  by  way  of  the  skin  or  the
  mouth,  but 

bv  which  is  not  definitely  known,  though  the  skin 
 infection  has 

recently  been  supported  by  WiUiamson  in  Cyprus,  
who  has  shown 

that  infection  is  connected  with  bathing  in  a  certain 
 river. 

It  occurs  in  any  race  and  at  any  age,  except  infancy,  
but  is 

more  common  in  males  than  in  females,  due,  it  is  thoug
ht,  to  the 

men  washing  in  streams  and  working  in  the
  fields  barefooted. 

According  to  Miss  Elgood's  investigations,  the  
disease  is  common 

also  in  young  girls,  even  in  those  who  do  not  
bathe,  and  who  use 

filtered  water.  It  is  rare  in  Europeans,  being  m
uch  more  common 

among  the  natives,  in  whom  it  is.  especially  prev
alent  among  the 

working  classes,  especially  the  field-la
bourers. 

Pathology.— The  worms  five  in  the  portal  v
em,  but  proceed  to 

the  venules  of  the  bladder  to  lay  the  eggs. 
 The  irritation  of  these 

eees  excites  a  round-celled  infiltration,  some
times  of  a  very  exten- 

sive nature  dving  rise  to  a  sort  of  bilharzial  
granulation  tissue— 

that  L  a  t^^sue  composed  of  round  cells  a
nd  eggs.  Madden  divides 

the  paihological  changes  into  two  classes-
the  hypertrophic  and  the 

atrophic  In  the  former,  which  is  more 
 common  m  mucous  mem- 

branes there  is  prohferation  of  the  epithelium,  
with  the  formation 

of  flattened  projections  or  papillomata,  
while  vesicles  may  also  form 

and  according  to  Maddenf  by  bursting,  
give  rise  to  the  ulcers  which 

^^^h^^ov^may  escape  from  the  mucosa,  according  to  Looss, 
 without 

the  aid  of  ulceration,  by  working  their 
 way  between  the  epithelial 

cells  nto  the  lumen  of  the  viscus.  Under
neath  the  mucos^  the 

round  celled  infiltration  forms  the  
typical  bilharzial  granulation 

tiZe  and  leads  to  much  thickening  o
f  the  wall  of  the  viscus,  and 

nroce^d^ng  to  connective  -  tissue  forma
tion,  may_  cause  marked 

Sange^  Lesions  may  also  be  found  
from  the  pelvis  of  the  kidney 

to  the  meatus  urinarius,  but  are  most  
common  m  the  blfder. 

MorbTd  Anatomy  -The  earhest  change
s  are  found  m  the  bladder 

in^hfformato^^  a  general  infiltr
ation  and  thickening  of  the 

LcoL  wiTh  bilharzial  tissue.  Ov
er  this  thickened  mucosa  is  a 

of  adherent  mucus,  which  is  apparen
tly  protective  In  this 

mfcus  numer^^^^^^  eggs  are  found.  La
ter  hyper^mic  patches  are 

assodated  with  vesicles,  which  are
  especiaUy  marked  around 

trtrigone  and  contain  a  whitish 
 fluid  in  which  ̂ ^e  ̂ fs.  The 

of  the  bladTr    These  papillomat
a  bleed  readfly,  giving  nse  to  the 

^Tslhfeggs  increase  in  amount, 
 connective  tissue  forms  round 

thfm,  t  d  tfey  die  and  become  f  dfi-Uhu^^^^^^^^^^ 

yellow,  sandy  patches,  not  pro
tected  by  mucus,  ana  leaaing 

atrophy  of  the  mucosa  of  the
  viscus. 
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The  urine  collects  in  the  hollows  between  the  papillomata,  and, 
decomposing,  gives  rise  to  phosphates,  which  produce  a  whitish 
incrustation  on  the  bladder  wall.  The  orifices  of  the  ureters  may 
become  obstructed,  giving  rise  to  backward  pressure,  causing  hyper- 

trophy of  the  ureters  and  hydronephrosis.  Septic  infection  is  very 
liable  to  spread  from  the  bladder  up  the  dilated  ureters  to  the 
kidney.  Bilharzial  tissue  may  also  form  in  the  ureters  and  the 
pelvis  of  the  kidney,  and  take  the  form  of  infiltrations  and  papil- 

lomata. Calculi  may  also  form  in  the  bladder,  and  interstitial 
nephritis  in  the  kidney. 

As  the  bladder  becomes  infiltrated,  it  rises  in  the  abdomen,  and 
may  be  felt  above  the  pubes,  and  in  this  situation  infection  may 
spread  to  the  abdominal  wall.  In  this  case  the  typical  bilharzial 
tissue  forms  in  the  subcutaneous  tissue,  and,  working  its  way  to 
the  surface,  forms  a  sinus  Hned  with  bilharzial  granulations  con- 

taining eggs  and  discharging  pus.  These  sinuses  may  spread,  and 
a  large  area  of  skin  become  involved. 

Bilharzial  tissue  may  also  form  in  the  prostate  and  urethra. 
Symptomatology.— The  incubation  is  not  known,  but,  according 

to  Sandwith,  it_  varies  from  three  to  six  months.  At  first  no  symp- 
toms are  exhibited,  but  in  course  of  time  frequency  of  micturition, 

with  a  sensation  of  burning  in  the  perineum  or  along  the  urethra^ 
may  be  noted,  while  there  is  some  straining  after  passing  urine.  In 
due  course  hccmaturia  appears,  beginning  with  a  few  drops  of  blood 
either  at  the  end  of  micturition  or  after  the  urine  has  been  passed. 
Usually  there  are  no  symptoms  with  this  hematuria,  but  there  may 
be  scalding.  The  urine  is  clear  and  acid,  but  some  mucus  may  be passed  which,  if  centrifugalized  or  allowed  to  settle,  shows  the 
typical  ova  and,  of  course,  red  cells,  leucocytes,  and  epithelial  cells 
Usually  the  general  health  is  good,  but  pams  in  various  directions 

Si  the  leg^^'^"  ̂ "  perineum,  the  gluteal  region,  or 
Sooner  or  later  the  urine  begins  to  stagnate  in  the  hollows  in 

the  mucosa  formed  by  ulcers  and  by  papillomata.  When  this 
nappens,  the  urine  becomes  alkahne  and  turbid,  containing  pus  and phosphates,  as  well  as  decomposing  blood  and  ova.  With  this 
decomposition  of  the  urine  cystitis  appears,  and  the  sufferings  of the  patient  begin  in  earnest,  with  at  first  increased,  and  later  almost 
constant  micturition,  scalding  pains  in  the  perineum  and  the scrotum  together  with  tenesmus,  which  increase  until  he  can  rest 
?hp^rn  ^°  ̂d^'     P°^^ible,  to  his  miseries, 
the  prostate  may  enlarge  or  a  stone  may  form  in  the  bladder  which 
may  be  composed  of  uric  acid  or  oxalates  covered  with  phosphates 
or  simply  of  phosphates.  If  the  bladder  is  examined  in  this^stage 
It  w:  be  found  to  be  thickened,  and  may  be  felt  above  the  pubS' Fis  ulce  may  form  in  the  abdominal  wall  above  the  pubes  or  the urethra  may  be  attacked.  The  urethral  symptoms  belin  w  h localized  pain  and  the  formation  of  a  lump,  which  devdops  an 
abscess,  and  later  urinary  fistulje.  ueveiops  an 
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The  patient  now  becomes  weak  and  anaemic,  and  begins  to  sufier 

from  pyonephrosis.  The  enlarged  kidneys,  and  at  times  eve
n  the 

ureters,  may  be  felt  through  the  abdominal  wall.  In  course  
of  tune 

septicaemia  sets  in,  and  the  patient  dies.  On  the  other  hand, 
 cases 

which  have  left  the  endemic  area  may  slowly  recover,  the  ova  ceasing 

Complications.— Retention  of  urine  from  blocking  of  the  ur
ethral 

opening  by  papillomata  or  a  stone  may  occur.  Ston
e  in  the  bladder, 

as  has  already  been  mentioned,  is  an  important  factor  m  
mcreasmg 

the  sufferings  of  the  patient,  but  its  symptoms  may  be  maske
d  by 

those  of  the  disease.  Urinary  fistulas  has  already  been  r
eferred  to, 

and  cancer  may  also  occur  as  a  complication  of  the  
disease  but  is 

said  to  be  rare.  Agchylostomiasis  and  pellagra  a
nd  other  diseases 

may  also  complicate  a  case.  .....     r  r.f 

Diagnosis.— The  only  certain  diagnosis  is  by  the  d
iscovery  of  the 

ova  but  hsematuria  in  the  endemic  area  must  alw
ays  be  regarded 

with  suspicion.    Centrifugahzation  is  necessary 
 when  the  ova  are 

in  small  numbers.  -u-rj.- 

Prognosis.— The  prognosis  depends  largely  upon
  the  possibihties 

of  infection  and  is  therefore  better  if  removal
  from  the  infected 

area  is  possible  ;  for,  according  to  Sandwith, 
 most  cases  cease  to 

pass  eggs  within  three  years  of  leaving  th
at  area. 

^  Treatment.-No  known  medicine  will  kill  the  pa
rent  worms 

though  various  treatments,  such  as  inj
ections  of  sulphuretted 

hydrogen  and  carbon  dioxide  gases  int
o  the  bladder,  have  been 

sueeested    The  drug  most  strongly  reco
mmended  is  the  hquid 

extract  of  male  fern?  in  5-niinim  doses,  t
hree  times  a  day,  con- 

toed  for  a  long  time.    It  is  said  to  r
educe  the  hematuria  and 

lessen  the  dischlrge  of  eggs.    Madden  
recommends  the  washmg 

out  of  the  bladder  with  injections  of  
silver  nitrate,  begmmng 

with  I  in  10,000,  and  increasing  the  strengt
h  gradually  ;  orqumme 

hi  a  A  per  cent,  solution  ;  or  adrenalin  i
n  normal  sahne  solution. 

In^dditTon,  boracic  acid,  in  5-grain  doses
,  three  times  a  da,^  or 

helmithol  in  15-grain  doses,  three  ti
mes  a  day,  urotropme,  salol 

ben?o  c  acid  may  be  given,  or  the  ord
inary  buchu  and  hyoscyamu 

mTxture  may  be  administered.    Large
  quantities  of  water  or  Vichy 

water  should  be  drunk  to  wash  out  the 
 urmary  passages 

I^f  a  cSus  is  present,  it  must  be  remo
ved  by  hthotrity  or  by 

ner  near  not  suprapubic  cystoto
my.  Cock's  operation  of  cys- 

totimv  and  drainage  of  the  bladder  
gives  relief  in  the  later  stages, 

but  Madden  say  that  this  only  lasts
  for  a  few  days,  and  then  usually 

dLrfhoea  an?s%     infection  set  
in,  and  the  patient  dies  m  about 

'"re'gard  to  fistula,  they  ought  to  be  thoroughly  
d^sected 

ou^  and  this  may  mean  a  very  p
rolonged  operation  if  it  is  to  do 

any  good. 

Salvarsan  has  been  used  by  several  
observers,  some  of  whon,  ql^m  good, results. 
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Prophylaxis— As  the  method  of  infection  is  unknown,  it  can  only 
be  suggested  that  bathing  in  polluted  or  possibly  polluted  water  is 
dangerous,  and  drmkmg-water  must  be  carefully  boiled  and  filtered 
1  he  urme  of  persons  suffering  from  the  disease  should  be  mixed 
with  some  dismfectant  before  being  disposed  of. 
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CHAPTER  LVIII 

DISEASES  OE  THE  G
ENERATIVE  ORGANS 

General  remarks-Endemic  funicul
itis-Suttka-References. 

GENERAL  REMARKS. 

Mn^r  of  the  diseases  of  the  male  an
d  female  generative  organs  are 

S  endocarditis  ending  fatally,  and  also  f-^^^^f^^^^^^f  ̂ ^ertdn 

origm^    African  porters  m:    y  superstitions  m  con- 
marchmg    There  are  also  v^^^  Annaratone,  natives nection  with  it.    In  Abyssinia  accoru  g  illuminated 

beheve  it  is  contracted  by  P^^^mg  
water  on  tne  grou  , 

by  moonshine,  or  by  passmg  water  ̂ ^^^^^^^^J^^  are 

uLated^   Occ^f:^-^^y^^^^^^^  can  be 
met  with  ;  m  a  few  of  ̂̂ ^ff  .,^.f    f^^^^gj^k  discharge  due  to  the 

rmonUias,  art  oUved.    ̂ J^f^^  ̂ ^^^rLroX^ 
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cysls.  Bilharziosis  is  capable  of  attacking  both  male  and  female 
generative  organs,  as  has  already  been  noted. 

Malignant  disease  is  most  commonly  epithelioma  of  the  penis 
and  cancer  of  the  uterus.  With  regard  to  the  former,  we  are 
mclined  to  associate  it— at  all  events,  at  times— with  phimosis  and 
the  accumulation  of  irritating  secretions,  which  may  cause  a balanitis.  In  these  circumstances,  if  no  treatment  is  carried  out 
epithelioma  may  result.  Certainly  epithelioma  of  the  penis  is  rare in  races  in  which  circumcision  is  performed. 

I^IG.    539.  — ibClHUPAGUS  iKIPUS. 

coSdefabb?  bil  ̂""^Ju  "^S^'^^y  associated  with  child-birth  are consiaerably  higher  in  the  Tropics  than  in  the  TemoemfP  ynrir 
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FcBtal  monslrosities  and  abnormames
  appear  t^j  ̂̂e  much  com- 

Fig   540.— Syncephalu
s  or  Janus. 

(This  form  of  monster  is  f
airly  common  m  Ceylon.) 

1       ocrnn+hia  ■  several  double  mon
sters 

ing  :  Foetus  papyraceus,  ̂ Y^^P' ^^^^^^^^^^  janus  ; 

of  both  ge^e^^V^yP^^'^'ff;,^^^^^^^^^  non-develop- 
acephahc  monsters     and       f       "  cleft  palate,  branchial 

ment  of  the  eye  c°l°bT  V^f         ̂ 'Sacrodactyhsm  has  been 
fistula,  non-development  .^f  ̂^^^  Jg^^'  ̂      f,om  China, 
reported  from  the  Philippines,  extraordinary  M'/'^" 

With  regard  to  the  breast  '^e  mve  see      ̂ ^^^  ̂ ,,^,,„ary 

trophy  of  the  "^^^^^  fi^^ ̂ clst  is  reMh^^ly  niuch  rarer  in  the  tro|^^^^^ 

tli^^^^:^rll^  rlgS^nlough  
I  is  fairly  common.  

The 
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parasite  Gna/,hoslomaspini}>eni.>n  Owen,  mentioned  in  Cliapter  XXT., 
belongs  to  the  connective  tissue,  thougli  it  happened  to  be  found  in' 
the  breast  of  a  young  Siamese  woman. 

Certain  diseases,  however,  require  special  reference,  and  these 
are  endemic  funiculitis  and  sutika. 

Fig.    541— ExNdemic   Funicu-    Fig.  542— Transverse  Sections  of  the LITIS,  SHOWING  Longitudinal  Cord  in  Endemic  Funiculitis Section  of  the  Cord.  t-t,.  +  0+         a       j-j  • -p,  ,  testes  and  epididymis  were  normal 
The  testes  and  epididymis  are        but  the  tunica  vaginalis  held  a  small quantity  of  fluid.  The  sections  of  the 

cord  are  arranged  in  an  arch  from  right to  left.  The  dilated  veins,  which  were 
filled  with  pus,  are  clearly  visible. 

ENDEMIC  FUNICULITIS. 

Synonyms  --Suppurative  phlebitis  of  the  spermatic  cord  Sud- purative  corditis,  Cellulitis  of  the  spermatic  cord,  Cirsoitis  Pfister) .  DeQnition.-Endemic  funiculitis  is  an  acute  specific  supp^^^^^^^^ 

firXTsubli^Ii.^  "^^^^  ̂ i^iyT
Z 
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■  History  —For  many  years  medical  men  practising  in  Ceylon  h
ave 

noticed  the  occurrence  of  a  peculiar  form  of  acute 
 suppurative 

inflammation  of  the  spermatic  cord,  which  occasiona
lly  takes  a 

true  epidemic  character,  numerous  cases  occurring  
within  a  short 

period     References  to  this  affection  may  be  foun
d  in  almost  all 

the  medical  reports  for  the  colony  during  the  last  
twenty  years, 

•the  disease  being  variously  indicated  by  the  name  of  ph
lebitis  of  the 

cord  or  corditis.    It  was  considered  by  some  t
o  be  of  traumatic 

origin  by  others  of  venereal  origin.    Some  pra
ctitioners  considerea 

it  to  be  a  malarial  affection.    The  disease  was  
investigated  by 

Castellani  first  in  1904,  and  more  completely  m  1907.  
  He  came  to 

the  conclusion  that  it  had  nothing  to  do  w
ith  either  malaria  or 

gonorrhoea.    He  thought  the  malady  had  
sufficiently  characteristic 

symptoms  to  be  ranked  as  a  separate  disea
se,  and  suggested  the 

name  '  endemic  funiculitis.'    The  affection  is  not  limit
ed  to  Ceylon 

as  cases  occur  in  Southern  India,  and  
an  identical  pathological 

condition  has  been  described  in  Egypt  by  Madden  m
  1907 J^de^ 

the  name  of  cellulitis  of  the  spermatic  cord.   
 The  condition  described 

by  Wise  in  the  West  Indies  is  probably  the  
same  pathological  entity. 

Of  great  importance  are  the  investigations  
by  Coutts. 

Jtiology .-Among  Ceylon  practition
ers,  the  disease  was  con- 

sidered by  some  to  be  of  traumatic  origin  ;  others 
 believed  it  to  be 

of  venereal  origin,  and  yet  others  to  be  a  mala
rial  affectiom  Castel^ 

lani  found  in  all  the  cases  virulent  diplo-stre
ptococci        in  some 

cases  one  in  1904  and  the  others  m  1
909,  and  ater  a  microhlaria. 

ThTs  microfilaria  is  morphologicaUy  identical  with  f  ̂̂jr^-^/^n.
 

crofii,  but  in  our  cases,  though  provided  with  a  ̂^e^^^  ̂ t  sho^^^^^ 

tr4siation  movements.    The  cocci  are 
 practically  indistinguishable 

h^mthl  orZ Iry  streptococci  but  for  the  fact  that  some  deco^^^^^^^^^^ 

by  Gram  in  sections  of  the  tissues  an
d  m  smears  from  the  pus 

while  they  are  Gram-positive  in  cult
ures.     According  to  Coutts 

these  micrococci  are  often  found  in  the  urethra
  nat^!f 

regards  the  suppurative  condition  of 
 the  cord  as  due  to  the  extens  on 

ofln  infection  from  the  urethra  by  w
ay  of  the  vas  deferens.  Wise 

has  found  in  his  cases  F.  bancrofU        /^^^f  ̂^^^I'ff^ 

Pfi^ter  beheves  the  disease  to  be  conne
cted  with  bilharziosis.  v\e 

lr:t^c^:erioc^slr  the  malady  to  be  ̂   ̂1-^^^  ̂Sfp^aTs'^h: 
superadded  streptococcus  infection.    The  filaria  P^^^^^f  P\^^^^^^^ 

more  important  or  only  role  in  th
e  subacute  or  chrome  cases,  while 

the  streptococcus  is  probably  the  ̂ f^^^^^^ive  agent  of  the^a^^^^^^ 

symptoms  and  the  suppuration  and  of
  the  symptoms  of  ̂ ep^icjem 

^Predisposing  Causes.-A  certain  impo
rtance  mu  t  he  gl^en  to  a 

sudden  chill  or  to  some  form  of  traumatism  ,  ^    "^f 
 ̂ 

Ceylon  cases  the  disease  begins  abruptly  after  taking  a  ̂^^J^' 

when  feeling  tired.    In  some  case
s  the  Patient  gives  a  history 

having  made  an  effort,  such  as  in  lifting  ̂   weight  etc         .  ̂   ̂^^^^ 

PatLlogy.-The  whole  of  the  ̂ P^^f^^  ̂ ^^^^^^^ 
and  infiltrated.    The  circumference  

of  the  cord  may  be  as 

3  to  3i  inches.    The  tunica  vaginalis  
is  hyper^emic,  but  in  mo 
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cases  there  is  no  collection  of  fluid.  On  making  a  transverse 
section  of  tlae  cord,  yellow  creamy  pus  will  exude  from  the  opened 
veins  of  the  pampiniform  plexus,  as  well  as  from  the  vas  deferens. 
The  inflammation  is  not  localized  to  the  cord  only  ;  it  ordinarily 
extends  to  the  epididymis.  In  two  very  recent  cases  of  ours,  how- 

ever, the  epididymis  was  normal.  The  testicle  proper  remains 
generally  unaffected ;  there  is  occasionally  some  effusion  of  clear  fluid 
into  the  tunica  vaginahs.  The  histological  lesions  are,  briefly,  the 
following  :  The  veins  of  the  pampiniform  plexus  are  much  dilated, 
and  present  a  cellular  infiltration  of  all  the  coats,  the  lumen  of  some 
veins  being  occupied  by  pus  cells  or  thrombi.  The  vas  deferens 
also  presents  a  well-marked  cellular  infiltration  of  its  mucous  mem- 

brane and  various  muscular  coats.  The  type  of  cellular  infiltration 
as  noted  by  Coutts  and  Castellani  is  mostly  mononuclear. 

Morbid  Anatomy.— At  the  post-mortem 
examination  of  the  cases  in  which  an 
operation  has  not  been  performed  in  time, 
the  lesions  found  are  those  of  a  septicsemic 
process.  The  skin  is  jaundiced,  and  may 
present  petechia  ;  the  lungs  often  show 
hypostatic  congestion  ;  the  heart  is  flabby, 
and  subpericardial  hemorrhages  are  often 
seen.  The  spleen  is  enlarged  and  soft. 
The  liver  is  generally  enlarged,  and  may 
show  fatty  degeneration  or  cloudy  swell- 

ing.   The  kidneys  are  often  congested. 
Symptomatology. — The  disease  begins  543.  —  Transverse 

suddenly,  generally  after  a  hard  day's     fArZ"?  s'^T^rT''" 
work  or  severe  exercise.    In  Ceylon  the 
usual  history  is  as  follows  :  The  patient,  after  an  extra  hard  day's 
work,  comes  home  in  the  evening  very  tired,  but  not  feeling  unwell 
and  takes  a  cold  bath  as  usual.  After  the  bath  he  is  suddenly  seized 
with  a  shivermg  fit,  the  temperature  rising  very  high.  He  feels  very sick,  and  there  is  often  actual  vomiting.    At  the  same  time  he  com- 

plains of  pam  along  the  cord  and  the  epididymis.    The  condition 
becomes  rapidly  worse,  and  the  patient  is  generally  taken  to  hospital 
on  the  second  or  third  day  of  the  illness.    On  admission,  it  is 
usually  found  that  the  general  condition  is  grave.    There  may  be 
continuous  vomiting,  and  occasionally  hiccough  ;  the  temperature  is 
generally  above  102°  F.,  and  the  pulse  small  and  frequent.    At  the physical  examination  it  will  be  seen  that  the  inguinal  region  is 
occupied  by  a  large  cylindrical  swelling  in  the  direction  of  the  cord. 
1  he  swelling  is  very  tender  on  pressure,  and  hard  ;  the  skin  is  not 
anected.  (generally  the  epididymis  is  somewhat  enlarged  and  tender 
though  m  some  very  recent  cases  it  may  not  appear  to  be  affected! 

is       i  r,fff  the  testicle  proper  appears  to  be  normal;  there IS,  as  a  rule,  no  effusion  in  the  tunica  vaginahs.    The  affection  is 

sTde?    Sn"'"'^''^     °"%^^1f  ofcasionally  attaclS  both sides.    On  exammation  of  the  penis  and  scrotum  no  ulcers  will  be 
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found,  no  signs  of  gonorrhoea,  and  no  signs  of  an
y  traumatic  lesions, 

though  in  several  cases  the  patient  gives  a  histo
ry  of  havnig  made 

an  effort  of  some  sort.  As  a  rule,  the  disease  h
as  no  tendency  to 

spontaneous  recovery.  If  an  operation  is  n
ot  performed  in  time 

^  signs  of  general  septicsemia 

usually  set  in.  In  such  cases 

the  skin  of  the  patient  often 

becomes  jaundiced,  cutaneous 

haemorrhages  may  appear,  the 

fever  is  of  an  intermittent  or 

remittent  type,  the  pulse  be- 
comes extremely  small,  there 

is  often  hiccough,  and  the 

patient  dies  in  a  few  days. 
Varieties. — A  mild  form, 

with  thrombosis  of  the  veins, 

but  without  suppuration,  is 

at  times  met  with.  Accord- 

ing to  Coutts,  a  chronic  form, 

also  without  suppuration, 

may  occur. 

Prognosis— This  is  serious 

in  the  ordinary  acute  form. 

If  an  operation  is  not  per- 
formed in  time,  symptoms  of 

general  septicaemia  set  in,  and 
the  case,   as   a  rule,  ends fatally. 

Diagnosis— The  disease  is 

apt    to   be   confused  with  strangulated   
he^rma  ̂ nd  an  acute 

eTephantoid  condition  of  the  testicle  and  cord   
  From  the  fo  r^ie 

endemic  funicuhtis  may  be  differentiated  b
y  the  history,  the  lugh 

fever  and  the  course,  which  is  somewhat 
 less  acute     in  some 

cases'  especially  in  the  fulminating  forms,  
operative  treatment  alone 

"^Fro"  ̂   condition  it  may  be  differentiated  by 

the  absence  of  the  erysipelatous-like  re
dness  of  the  skin. 

Treatment  -Except  the  rare  mild 
 forms,  when  lead  lotion  and 

ich?hV"ment,  ̂ th  or  without  ice  application,  ma^^^^^^^^^^ 
the  onlv  effective  treatment  is  surg

ical,  and  oicmotomy,  wiu 

Stion  o'f  thetfiamed  cord  as  high  up  as  po
ssible  -n^era  i  . 

Coutts  recommends  exposure  of  th
e  inflamed  co^d  by  a  tree  in 

cision  through  the  skin  and  extern
al  obhque,  to  be  toUowea  oy 

nu  "riSrcisions  into  the  tumour.   
 The  wound  is  eft  open,  and 

fomentations  applied  till  the  surf
ace  is  clean.    The  wound  is  tne 

left  to  heal  by  granulation.    Cout
ts  considers  that  m  tli^is  way, 

thoulh  the  testis  loses  its  generat
ive  function  owing  to  the  obliter

a 

Hon  ?Hhe  sTen^iatic  duct  caus
ed  by  the  inflammation,  its  in

ternal 

secretion  is  unimpaired. 

544. — Endemic  Funiculitis 
IN  A  Sinhalese  Man.  • 
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When  the  disease  has  extended  beyond  the  internal  abdominal 

ring,  orchiotomy  must  be  performed  and  the  veins  left  unligatured 
while  fomentations  are  applied. 

SUTIKA. 

Synonym. — The  puerperal  diarrhoea  of  Bengal. 
Under  the  above  term  Dr.  Pearse,  the  Medical  Officer  of  Calcutta, 

gives  an  account  of  a  chronic  diarrhoea  associated  with  fever  which 

causes  a  death-rate  of  1-3  per  cent,  on  the  total  number  of  registered 
births  in  Hindu  and  Mohammedan  puerperal  women  of  all  ages  in 
that  city. 

The  disease  begins  with  diarrhoea  some  two  or  three  weeks  after 
delivery,  there  being  five  to  fifteen  watery,  frothy,  fermenting 
motions  per  diem  without  blood  or  mucus.  Along  with  the  diarrhoea 
there  may  be  loss  of  appetite  and  dyspeptic  symptoms,  rarely 
vomiting,  but  no  griping  pains  or  abdominal  tenderness.  The 
temperature  is  raised,  and  an  irregular  fever  lasts  throughout  the. 
illness.  There  is  no  vaginal  discharge  ;  oedema  of  the  feet  is  noted 
as  a  late  symptom.  The  course  of  the  disease  varies.  Sometimes 
it  IS  rapid,  and  kills  the  patient  in  a  few  months  ;  more  usually  it 
lasts  five  to  eight  months,  and  less  usually  it  continues  for  more 
than  twelve  months.  Towards  the  end  the  patient  becomes  weak 
and  emaciated,  and  dies  of  exhaustion.  The  case-mortahty  is  not known. 

The  nature  of  this  disease  is  obviously  obscure,  and  requires investigation. 
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CHAPTER  LIX 

DISEASES  OF  THE  LYMPHATIC  
SYSTEM 

AND  SEROUS  MEMBRANES 

General  remarks— Climatic  bubo— Volvulosis— Referen
ces. 

GENERAL  REMARKS. 

The  lymphatic  system  is  affected  in  many  ge
neral  diseases— as  for 

example,  in  plague  and  trypanosomiasis— a
nd  in  cosmopolitan  attec- 

tions  like  septic  disease,  syphilis,  tuberculosis
,  etc.  In  addition 

there  is  the  enlargement  of  the  glands  in  the  in
gumal  region  called 

'climatic  bubo,'  and  the  various  pathological  phen
omena  caused 

by  Filaria  bancrofti.  These  morbid  changes  
are  varices  of  lymph- 

channels,  inflammations,  and  elephantiasis 
 and  have  already  been 

discussed  in  the  chapter  on  Filariasis.  The 
 pathological  changes 

caused  by  Onchocerca  volvulus  must  be  ment
ioned  here. 

With  regard  to  the  serous  membranes,  pleuri
sy  and  empyema  are 

common,  while  peritonitis  from  the  perfora
tion  of  a  typhoid  ulcer 

or  the  perforation  of  the  bowel  by  an  Asc
ans,  as  has  been  recorded 

by  Ziemann  in  the  Cameroons,  or  from  the 
 extension  of  some  sept  c 

area— e.g.,  a  gonorrheal  salpingitis-are
  all  met  with.  Chylous 

ascites  is  rare. 

CLIMATIC  BUBO. 

Synonym.— Glandula  idiopathica  (Brooke). 
 • 

Deflnition.-Climatic  bubo  is  the  enlar
gement  of  the  inguinal 

glands  associated  with  pain  and  fever,  the  
cause  of       ̂   is  unknow 

History  —The  history  of  this  disease  on
ly  dates  back  to  ibgb, 

when  Ruge  reported  several  cases  
suffering  from  mgumal  buboes 

Twhich  the  usual  causes  of  such  an 
 adenitis  were  all  absent  and 

he  was  therefore  inclined  to  consider  the  disease  a  se
  a^e^ 

dependent  probably  on  climatic  influences.    About  
the  same  t^^^ 

Coding,  independently  of  Ruge,  published  a  ser  e  obs^^^f^^^^ 

apparently  of  the  same  nature,  whil
e  more  recently  cases  have  been 

ThSsThal  tTrf^ntly  investigated  by  -Ye^ver^ 

e.g.,  Riiffer,  Luzzati,  Vanzetti,  Rost,  
Nattan-Larner,  Letulle,  Ley. and  others. 

1434 
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Climatology. — ^The  chief  geographical  distribution  of  climatic 
bubo  is  the  East  Coast  of  Africa,  the  West  Indies,  the  Straits 
Settlements,  and  China,  but  it  may  be  met  with  in  any  tropical 
and  subtropical  region.  Le  Dantec  quotes  cases  occurring  in 
Mauritius,  Tonkin,  and  Madagascar.  Low  and  Castellani  have 
described  a  case  in  Uganda,  while  Luzzatti  has  met  with  several 
cases  in  Chili.  We  have  observed  cases  in  Ceylon,  and  Skinner 
has  described  numerous  cases  in  Bengal.  Climatic  bubo  may  also 
occur  in  the  Temperate  Zone,  for  Scheube  has  come  across  several 
cases  in  Japan,  Gabbi  in  Sicily,  and  Rost  in  other  Mediterranean 
districts. 

etiology— Though  various  micro-organisms  have  been  described, 
the  aetiology  of  the  disease  is  still  obscure. 

Ferraro,  from  one  of  his  cases,  isolated  an  organism  practically  identical 
with  Bacillus  pestis.  Hewlett  isolated  from  the  affected  gland  a  bacillus  not decolourized  by  Gram,  the  characters  of  which  were  somewhat  similar  to  those 
given  by  Kitasato  in  his  first  description  of  B.  pestis  ;  for  Kitasato  stated  at 
first  that  the  B.  pestis  was  not  decolourized  by  Gram.  Low  and  Castellani 
were  not  able  to  grow  any  organism  from  their  case.  Some  authors  have isolated  the  ordinary  pyogenic  cocci. 

Martin,  Suger,  Le  Sueur,  and  Fleurant  consider  climatic  bubo  to  be  a 
manifestation  of  malaria.    Schimm  beHeves  the  bubo  to  be  secondary  to  some 
intestinal  infection.    G.  Rost  believes  the  aflEection  to  be  of  sexual  origin and  due  to  a  micro-organism  living  in  the  vaginal  mucosa  of  native  women Accordmg  to  Cantlie.  climatic  bubo  is  a  form  of  attenuated  plague— Pes^w 
Wiwoc— basing  this  opinion  on  the  fact  that  in  Hong  Kong  he  observed  several cases  of  so-called  climatic  bubo  to  precede  the  outbreak  of  an  epidemic  of true  plague.  He  has  been  confirmed  in  his  opinion  by  Hewlett's  discovery 
mentioned  above.  Cantlie's  theory  is  supported  by  Luzzatti,  who  considers the  climatic  bubo  to  be  a  form  of  Parapestis.  Ernest  Black  suggests  that  the disease  may  be  due  to  an  insect  bite. 

Letulle  and  Nattan-Larrier  have  seen  in  the  cells  of  the  capillaries  minute bodies  which  they  believe  to  be  parasitic. 

In  our  opinion,  chmatic  bubo  is  a  disease  per  se,  and  is  not related  to  plague. 

Predisposing  Causes.— The  condition  is  apparently  most  commonly 
met  with  m  sailors  and  stokers.    It  occurs  chiefly  in  young  adults 
and  IS  said  never  to  be  found  in  children.  j  b 

Pathology  —The  results  of  our  histological  researches  agree better  with  those  obtamed  by  Vanzetti  in  Italy  on  the  material 

authors  America  by  Luzzatti  than  with  those  of  other 

The  capsule  of  the  affected  gland  is  much  thickened,  and  the 
interstitial  tissue  is  very  abundant.  There  is  great  proliferation  of lymphocytes,  and  hsmorrhagic  foci  are  noticeable  here  and  there 

Ih-J  ̂/'^^^^^"f,*^^  is  the  presence  of  numerous  typical  plasma  cells' while  the  so-called  retractile  Recklinghausen  cells  found  in  plague are  absent^  The  histological  structure  of  climatic  bubo  is,  the?ef fre totally  difjeren  from  that  of  the  plague  bubo,  in  which  as  was 

Sr^are^ten  "or:lt'"'t^"^^  invfstigation  
of  DueS,  p^Lml 

Rtkl^ghf^n^eV"^^         
"^^^^        --"^^  -t-ctile 
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Symptomatology.— The  length  of  the  incubation  is  no
t  known, 

but  according  to  some  observers  it  may  be  prolonged.  Ley  and  Kost
 

believe  that  it  can  extend  to  many  weeks.  The  onset  is  general
ly 

gradual  •  after  perhaps  two  or  three  days  of  vague  malaise  and  sli
ght 

fever,  the  patient  complains  of  pain  in  one  or  both  of 
 the  inguinal 

regions,  which  increases  on  walking.  On  examining  the 
 parts, 

one  or  more  inguinal  glands,  or  occasionally  the  crural  g
lands  on 

both  sides,  or  more  frequently  one  side  only,  will  be  foun
d  to  be 

enlarged,  very  painful  on  pressure,  and  hard.  The  swel
hng  may  be 

as  large  as  a  goose's  egg.  There  will  be  no  signs  of  lym
phangitis 

present.  The  glands  may  become  greatly  enlarged, 
 reaching  the 

size  of  a  hen's  egg  or  larger,  but  in  most  cases  do  not 
 suppurate. 

Aspiration  by  means  of  a  syringe  will  draw  on
ly  a  httie  glana- 

juice,  occasionally  blood-stained,  but  no  pus.    Th
e  hquid  will  be 

found  to  be  sterile.  ^   ̂   -^^    .  -^^.^^ 

Fever  is  often  present  of  an  irregularly  
remittent  or  inter- 

mittent type.    It  rarely  exceeds  I03°  F.  ;  and  is  higher
  at  night 

than  in  the  morning.    The  duration  of  the  disea
se  is  variable,  from 

a  few  days  to  several  weeks,  and  rarely  months.  _
  In  time  the  pain 

in  the  affected  region  gradually  disappears,  th
e  size  of  the  enlarged 

glands  decreasin|.    As  a  rule,  the  affected
  glands  remain  larger 

than  normal,  but  not  painful,  long  after  th
e  illness  is  over.  Occa- 

sionally a  relapse  occurs.    The  general  health  is  not
  much  affected 

though  the  patient  may  be  very  weak  
and  unfit  for  work,  iiie 

spleen  is  not  enlarged.    The  examination  
of  the  b  ood  may  ̂ evea 

a  slight  leucocytosis ;  Wassermann's  reaction  is  negative ,  the  urine  is 

normal.    Occasionally  a  trace  of  albumin 
 may  be  present.  Intes- 

tinal symptoms  are  generally  absent.  cin>,^P„+P  and 

Clinical  Varieties. -In  our  experience  an  acute,  a  s^^^S
^f  e  and 

a  chronic  type  of  climatic  bubo  may  be  distmg
uished.  T/^^ 

type  is  always  accompanied  by  feve
r  and  severe  pains  m  the 

affected  glands.    Ah  the  symptoms  disa
ppear  withm  five  to  to 

days.    In  the  subacute  and  chrome  typ
e  lastmg  f^om  a  few  weeks 

to  several  months  the  onset  may  be  in^^^ious  without  ̂ y^^^^^^^ 

pain  at  first,  and  fever  may  be  absent  altogether.  More^v^^^^^^ 

some  cases  the  periglandular  tissues  
become  inflamed,  suppuration 

may  take  place,  and  fistulous  tracks  may  develop
^ 

Diagnosis  —The  absence  of  soft  chanc
re  on  the  gen  tal  organs 

Jl  Sie  venlreal  bubo;  the  absence  of  lymph
angitis  -f^^^ 

wounds,  insect-bites  on  the  legs  and  feet  vnll  exclud
e  the  ̂^dm^^^^ 

symptomatic  bubo.    In  contrast  to  plague  the  P^^f/^^^^^f^^" 

very  ill,  but  the  only  satisfactory  way  to      erentiate  a^^^^^^^^ 

bubo  from  a  mild  case  of  plague  is  the  punctur
e  of  the  affected  glajid^^ 

and  the  bacteriological  examination  o
f  the  g  and-]uice    To  th 

the  skin  of  the  inguinal  regions  is  thoroughly  cleansed  wit^^^^^^^ 

and  ether,  then  disinfected  with  a  p
erchlonde  (i  m  i  ooo)  or  carboi 

lotion  (5  per  cent.),  then  washed  
again  with  ether  or  spnt,  or  mo^

 

simply  the  skin  may  be  painted  with  tmcture  of  ̂ dme.   
 0^^^^  of  t 

enlarged  glands  is  then  aspirated
  with  a  sterilized  syunge. 
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gland-juice  which  is  ckawn  off  is  then  examined  microscopically 
and  by  culture  method  in  the  ordinary  way  for  the  presence  of  the 
plague  bacillus. 

Chmatic  bubo  is  generally  easily  distinguishable  from  attacks  of 

filarial  lymphadenitis,  which  is  generally  accompanied  by  very  high 
fever  and  severe  lymphangitis,  and  an  erysipelatous-like  condition 
of  the  leg.  During  and  after  various  intestinal  infections — as,  for 

instance,  typhoid  and  paratyphoid — occasionally  a  suppurative 
inflammation  of  some  lymphatic  glands — sometimes  the  inguinal 
glands — occurs.  In  such  cases  the  history  of  the  case — the  fact  that 
the  bubo  comes,  as  a  rule,  to  suppuration — and  the  bacteriological 
examination  of  the  gland-juice,  which  in  true  climatic  bubo  is 
sterile,  will  clear  the  diagnosis. 

Prognosis. — The  prognosis  is  favourable,  though  in  some  cases 
the  affection  may  last  for  several  months.  A  relapse  may  occa- 

sionally occur  shortly  after  the  first  attack  is  over,  sometimes 
on  the  side  previously  affected,  sometimes  on  the  other  side. 

Treatment. — The  treatment  is  merely  symptomatic,  consisting  of 
complete  rest,  application  of  lead  lotion  on  the  affected  region,  or 
an  ichthyol  and  belladonna  ointment,  together  with  the  administra- 

tion of  a  mild  aperient,  and,  if  there  is  much  pain,  a  hot  fomenta- 
tion locally,  together  with  small  doses  of  opium  by  the  mouth.  In 

the  rare  cases,_  where  signs  of  suppuration  are  noticeable,  incision 
of  the  glands  is  necessary,  using  the  ordinary  aseptic  precautions. 
In  protracted  cases  complete  surgical  removal  is  the  best  treatment. 
When  the  glands  remain  enlarged  after  the  acute  stage  has  passed 
off,  local  apphcations  of  tincture  of  iodine,  iodine  valsol,  or  an 
ointment  composed  of  30  grains  each  of  lead  iodide  and  potassium 
iodide  to  I  ounce  of  vaseHne,  may  be  of  benefit.  X-ray  treatment has  been  recommended  by  G.  Rost. 

VOLVULOSIS. 

Definition  —Volvulosis  is  a  disease  caused  by  Onchocerca  volvulus Leuckart  1893,  and  characterized  by  the  formation  of  fibrous cutaneous,  or  subcutaneous  tumours. 

History  — -As  already  mentioned  on  p.  540,  these  tumours  were discovered  by  a  German  medical  missionary  to  contain  worms 
which  were  described  by  Leuckart  in  1893,  and  subsequently  the disease  and  its  causative  worm  were  studied  by  Labadie-Lagrave 
and  Deguy  in  1899  Prout  in  1901,  Brumpt  in  1904.  Ziemann  and 
Vedy  in  1907  and  Fulleborn  in  1908,  the  last  paper  being  a  most valuable  contribution  to  our  knowledge  of  the  subject 

on^Jif  \Tr~'^^^  defease  is  found  in  Africa,  at  Sierra  Leone, on  the  Gold  Coast,  and  m  Dahomey,  Cameroons,  and  the  north- 
cast  of  the  Congo,  where  it  is  variously  stated  to  affect  from  i  i^er 

banks  of  rive'rs.""''*'  P^P^^^^tion,  being  distributed  along  
the 
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^Etiology. — The  disease  is  caused  by  Onchocerca  volvulus  Leuckart 

1803,  but  the  method  by  which  this  worm  is  introduced  into  the
 

human  body  is  quite  unknown,  as  is  also  its  hfe-cycle  out
side 

human  beings.  Brumpt  has,  however,  suggested  that  it  wil
l 

probably  be  found  in  a  tsetse-fly. 

Pathology— The  adult  worms  he  in  lymphatics,  the  anterior  en
d 

of  the  female  being  in  close  approximation  to  the  posterior
  end 

of  the  male,  because  the  apertures  of  the  genital  apparatus  he  i
n 

these  positions.  By  some  means— possibly  by  the  presence 
 of  the 

Microfilaria,  or  possibly  by  toxic  waste-products
— these  worms 

irritate  the  lymphatics,  causing  lymphangitis  and  perilym
phangitis. 

These  inflammatory  processes  eventually  lead  to  the  f
ormation  of  a 

Fig.  545- 
-Tumour  containing  Onchocerca  volvulus  L

euckart. 

(After  Fiilleborn.) 

fibrous  capsule  around  the  worms,  which  the
n  lie  in  a  portion  of  a 

vesseTcut^  (?)  from  the  rest  of  the  lymp
hatic  ̂ Y^te^i,  and  which 

forms  a  fibrous  subcutaneous  nodule  con
tammg  male  and  female 

worms  and  MicrofilaricB.  _  .  •  +  ^a^cnlp 

On  opening  one  of  these  tumours,  it  is  s
een  to  consist  of  a  capsule 

of  fibrous  connective  tissue,  beneath 
 which  is  some  soft  caseous 

IterLTcomposed  of  endothelial  cells
,  granular  debris  -d 

MaricB  and  encloses  a  central  space  co
ntaining  a  green  sh,  semi 

purulent  Suid.    The  worms,  which  are  usu
ally       -ross  - 

places  when  opening  the  tumour,  lie  partly  m  t^^f.f 

and  partly  in  narrow  twisted  tunnels  which  ram  fy  throug^^^^^^^^ 

walls  of  the  fibrous  capsule,  giving  it  a  networ
k-like  appearanc^^^ 

Sometimes  the  central  cavity  is  not 
 obvious,  and  only  he  net^^ork 

of  tunnels  is  seen  ramifying  through  the  ̂ .^^f  ̂̂ .^^l^ J'^f  ,,ith 

Symptomatology.-The  disease,  as  a  rul
e,  begins  ms  dious^j  nu 

malaise,  weakness,  vague  pams  m  var
ious  regions  of  the  body, 
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irregular  fever,  but  it  is  said  that  at  times  attacks  of  lymphangitis 
may  he  noticed.  In  due  course  a  tumour  is  discovered  in  the  sub- 

occipital region,  tlie  elbow,  axilla,  side  of  the  chest,  iliac  region, 
gluteal  region,  or  popliteal  space.  These  tumours  vary  in  size  from 
a  pea  to  that  of.  an  egg,  and  lie  in  the  skin  or  subcutaneous  tissue, 
m  which  they  are  freely  movable.  They  may  be  elastic  if  they 
contain  fluid,  or  firm  if  composed  mainly  of  fibrous  tissue.  They usually  remain  quiescent  for  years,  and  but  seldom  ulcerate. 

Bernard  and  Ouzilleau  believe  that  Onchocerca  volvulus  may  also  give  rise to  true  elephantiasis  in  certain  parts  of  Africa. 

Diagnosis.— The  presence  of  an  elastic  tumour  somewhat  re- 
sembling a  lipoma,  or  of  a  firm  fibrous  tumour  in  any  part  of  the 

body  of  a  person  who  has  resided  in  the  endemic  region  should 
arouse  suspicions  as  to  the  presence  of  Onchocerca  volvulus.  ' When  the  nodules  are  in  proximity  of  articulations  the  condition 
may  closely  resemble  the  '  juxta-articular  nodules'  which  are 
caused  by  a  fungus  [Nocardia  carougeaui  Brumpt  1910)  The microscopical  examination  of  the  contents  of  the  nodules  obtained 
by  tapping  with  a  syringe  or  by  excision  will  clear  the  diagnosis. 

Prognosis.— These  little  tumours  are  not  in  any  way  dangerous 
to  the  life  or  health  of  the  patient.  J'  6 
Treatment.—Removal  by  incision  and  enucleation  is  quite  easv and  devoid  of  danger.  

^ 
Prophylaxis.-As  the  life-cycle  of  the  parasite  is  unknown, nothing  can  be  said  as  to  prophylaxis. 
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CHAPTER  LX 

DISEASES  OF  THE  CONNE
CTIVE  TISSUES. 

^  MUSCLES,  BONES,  AND  JOINTS 

aeneral   remarks  —  Somatic   tffiniasis  —  D
racontiasis  —  Loasis  —  Calabar 

swd^^^^^^  P--lenta  tropica  
-  Goundou- Endemic  hyper- 

Tophy  of  the  OS  calcis-Boomerang  l
eg-References. 

GENERAL  REMARKS, 

The  diseases  of  the  connective  tissu
es  which  concern  us  are  mostly 

mrasi  c  being  caused  by  tli
e  cysticerci  of  tapeworms,  but 

S  worms  a?e  also  commonly  
met  with,  especially  the  Gumea- 

wTth  regard  to  muscles,  a  d
isease  which  need  be  mentione

d 

who  had  never  left  Ceylon. 

SOMATIC  T^ENIASIS. 

By  somatic  t.niasis  is  me
ant  the 

cysticercus  of  cestode  worms    The  su^^^^^^^ 

into-(a)  cysticercosis  ormfec  ion  with  the  i^^^^^^^  ̂ ^^^^^^^^^ 

which  occurs  ̂ ^'^^'^^^^f^^'li':,^^^^^  the  infection 

S^S'^^^l^^SThydSiSS^^^^^ which  we  have  only  met  with  one  e^-p^  ̂^e^i^s  ̂Observations, 

then  it  was  importecl;  ̂ ut  ]udgmg  byjjegmc  _ 

it  would  appear  as  though  the  d  sease  was  enden  ^^^  ^^^^^ 

ic)  sparganosis,  beeiisuffi- 

mansom,  S.  haxten,  or      prmjer,  
an 

ciently  described  in  Chapter  -^-^^'^^^ 
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DRACONTIASIS. 

Synonym. — ^Dracunculosis. 
Definition.— Dracontiasis  is  the  infection  of  man  with  Dracunculus 

medinensis  Linnaeus  1758,  the  Guinea- worm. 

History.— The  history  of  the  infection,  together  with  the  descrip- 
tion of  the  worm  and  its  hfe-liistory,  have  already  been  given  in 

Chapter  XXI.  (p.  543),  to  which  reference  should  be  made.  Scheube 
states  that  Cholokowski  has  described  an  unclassified  Filaria, 
several  inches  in  length,  which  causes  ulceration  of  the  fingers,  and 
even  gangrene,  in  Tiver,  in  Russia,  which  may  or  may  not  be  the 
same  worm.  Recently  the  whole  subject  of  dracontiasis  has  been 
studied  by  Turkhud. 

Climatology.— Dracontiasis  is  a  disease  of  the  tropics,  especially of  tropical  Africa,  and  particularly  of  the  West  Coast.  It  is  also 
known  m  Asia  Minor,  Persia,  and  India.  Although  coohes  infected 
with  the  worm  frequently  pass  from  India  to  Ceylon,  we  have  no 
evidence  that  the  latter  island  has  so  far  become  infected  It  is 
also  known  in  the  Fiji  Islands.  It  was  introduced  into  America 
by  the  negro  slaves,  and  has  become  endemic  in  British  Guiana and  Brazil. 

etiology.— The  causation  of  the  disease  is  Dracunculus  medi- 
nensts  Lmn^us  1758,  taken  into  the  body  by  drinking  water 
containing  infected  Cyclops,  which  are  most  abundant  during  the dry  season,  and  which  mostly  live  near  the  bottom  of  wells  and collections  of  water. 

Pathology.— On  entering  the  stomach  the  Cyclops  is  killed  by  the action  of  the  acid  of  the  gastric  juice,  but  the  Dracunculus  is  stimu- 
^ted  and  dashmg  about  energetically,  effects  its  escape  from  the Cyclops,  and,  piercing  the  walls  of  the  stomach,  enters  the  con- 

nective tissue  of  the  mesentery  and  becomes  an  adult 
After  a  time  the  fuUy-developed  female  begins  to  travel  in  search 

ot  a  means  of  depositing  the  larvae  in  water,  and  therefore  usually wanders  mto  the  leg,  and  forming  first  a  vesicle  and  then  an  ulcer m  the  skm,  discharges  the  larvje. 

Symptomatology.-The  worm  as  a  rule  produces  no  symptoms until  a  little  vesicle  appears  on  the  skin,  or  the  outline  of  the  worm 
is  noticed  under  the  skin,  but  urticarial  eruptions  have  been  ob- 

served by  several  authors  and  ourselves.  The  little  vesicle  bursts 
eavmg  a  round  hollow,  out  of  which  exudes  a  clear  fluid  full  of larvae,  and  at  the  bottom  of  which  hes  the  vaginal  orifice  of  the worm  After  discharging  a  certain  amount  of  fluid,  the  anterior 
end  of  the  worm  extrudes  through  the  skin  opening  and  is  eitl  S twisted  on  a  stick  or  fixed  in  position  by  a  piece  of  string  by  he native  patient  It  is  not  advisable  to  pill  vigorously  on  the  pro 
ruded  piece  of  worm,  as  it  is  Hable  to  break,  and  if^tWs  happens a  serious  inflammation  of  the  affected  area  may  result  The  wound usually  quickly  heals  after  the.  worm  has  finally  been  extrl?ted 

91 
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The  usual  site  for  it  to  appear  is  about  t^e  feet  or  1^^^^
^^^^  ̂^-^^y 

the  hands  or  arms,  and  still  more  ̂ ^^f  ̂  ̂̂^^^^^^^ 
But  all  cases  are  not  so  simple,  ̂ ^f^chi^^^^^^^  mav  occur .  Rarely 

sometimes  accompamed  by  rigors  ̂ ^^^^  ̂^^f '^^^^^  i° Usually 
it  enters  a  knee-joint  and  causes  

syi^ovitis  or  artnntis.  
y 

there  is  only  one  worm  but  te^^^  ^^^^^^ 

^^^^  SS^
n^SSS^^^y 

 the  diagnosis, 

and  the  prognosis  is  good.  massaee  the  area  above  the 

Treatment.-It  is  a  good  pl^^  ̂o  "^^''„^f\^f  ̂ orm  out  whole, 

vesicle,  and  try  with  a  Ijf  ̂Pf^^^^^^^i^ii^aVinc^^^  and  remove 
or,  if  it  is  visible  under  the  ̂ km,  to  make  a^^^^^ 

it.    Natives  extract  the  worm     twistog^^^r^^^^^^  f/,^  douche 

a  stick,  every  day  g™g  ̂ ^^^^^^^^^^^^^  by  the  wo?m  until  she  gets 
frequently  with  water  the  part  ̂ c^cupiea   y  ^^^^ 

em'ptied  of  all  the  -^^^YO^'J,^-^^^ 
two  to  three  weeks,  ̂ ^hen  ail  tne  en     y  ^  resistmg 

worm  is  either  absorbed  or  t
ends  to  emerge  a  6 

extraction,  can  be  easily  removed. 
   It  ha^^ 

to  inject  a  i  per  i.ooo  solution      P^\^^°f  ainful.  and  does 
swelhng  caused  by  the  worm    But  th^s        J  P^^^^^  advised  the 

:jSm:?i  a  .  p!?  
c^t.  somtion  of  cocaine  

into 

LOASIS. 

Loa  loa,  which  is  carf  d  by  a  ̂̂P^^^^^^^^^^ 
by  Leiper.  has  frequently  been  not,^^^^^^^ 

conjunctivae,  crossin
g  the  bridge  oi  t 

the  sterno-mastoid  ̂ J^^^^^;  the  anterior  chamber  of  the 

penis,  etc.,  and  much  f^^f  J^'^^ceVt^^ 
eye,  though  accounts  of  presence^^^^^^^ 

confirmation.  The  geographical  dis^^^^^^^^^  ̂ ^^^^^  l.ttle 

been  given  (p.  536)-  .  1^  °^^.'X  tSe  conjunctiva,  it  is  associated 

\\«C:v?^,
y  an  .ncision 

 and  ca«.„, 
traction 
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CALABAR  SWELLINGS. 

Synonyms. — Kamerungeschwiilste,  Tropical  swellings. 
Definition. — Calabar  swellings  are  smooth,  temporary,  slightly 

raised  tumours  on  the  head,  arms,  hands,  ankles,  and  feet,  probably 
caused  by  the  presence  of  Loa  loa  Cobbold  1864,  and  possibly other  species  of  Ftlaria  or  alhed  genera  in  the  subcutaneous  tissue. 

History.— For  many  years  it  has  been  known  that  peculiar swelling  occurred  in  the  people  hving  in  Old  Calabar,  and  in  due 
course  accounts  appeared  in  works  of  travels  in  West  Africa  but 
it  was  not  tiU  1895  that  Argyll  Robertson  described  them  'as  a distinct  disease,  using  their  popular  nomenclature.  In  subse- 

quent years  he  pubhshed  several  accounts  of  his  cases.  In  1808 
X.  1  attention  to  the  complaint,  and  in  1899  Thompstone 

published  an  account  of  a  case,  while  Habershon  and  Kerr  in  1004 
V^I^^  and  Clerc  and  Stephens  in  1905,  and  Ward  in  1906,  have  all added  to  the  hterature  of  the  subject. 

f  ,T^^  ̂.t'^.^u  ̂ ^"""^  however,  of  especial  interest,  as  it  deals fully  with  the  history  of  the  disease. 
Climatology.— The  disease  is  only  known  on  the  West  Coast  of 

Africa,  particularly  in  the  regions  of  Southern  Nigeria  and  the 
rpJ?r°\'-         ̂ ^^"^  ^^^^^y'  ̂   condition  in Ceylon  where  the  existence  of  Loa  loa  has  not  been  reported 

some  w//  T  t^y-There  is  a  consensus  of  opinion  that  in 
ITfi.    /  swellings  are  caused  by  Loa  loa  Cobbold  1864 
but  this  has  never  been  definitely  proved.  ^' 
The  way  in  which  the  worm  induces  these  peculiar  lumps  is  a 

matter  of  conjecture,  ArgyU  Robertson  assigning  them  iSv  to the  movements  of  the  parasite.  But  this  cinnot  be  so,  Otherwise the  swellings  would  occur  as  they  cross  the  bridge  of  the  nose which  they  can  do  without  any  such  disturbance  ' 

the  nat'lpJl  In^'^'l  ll  «  the  parasite  irritates  the  skin,  causing 

mechan  callv  inS     ̂   which  in  this  way  becomes mechanically  inflamed  This  theory  was  originally  propounded 
Xw?on.  ̂ ^h^q^i^hed  it  in  favour  of\nothe?and  better 

np?^,r  "i^^""  ̂^^"l"^'  .^"^^^^^^  *h^^  the  parasite,  by  irritating  the 
W  b.^??i'^^H'  '''^'l  ̂ '''''^y  ̂ ^fl^^  ̂^tion  cLses  the  swen! 
h?  wnrr^.  not  appear  hkely,  as  they  ought  to  occur  whei^ver the  worm  travels.    Manson  in  1903  su^ested  that  fhf^^r  rr.;I^l 

nlrX  ̂ ^-^bythe  expulsio'n 'of  tfe^MLX^'lom  fla 

:She^:~erchS^^^^^^^^  
^PP-^^  -Sd 

^hZ^""^  'I"?  satisfied  with  Hanson's  theory,  and  suggests  that 

Ige'Sx  \nd\ml'  '"^f  r  "^-^^  ̂ ^^^^^^  froSfworm'. 
thf  Complaint    '"^P^^^^^"^  ̂ ^^^  "°  ̂"A^ence  in  the  causation  of 
Symptomatology.— Sometimes  without  prodromal  svmotom^  nr 

at  times  after  some  nausea  and  headache^wellings  a^pearTn  'the 
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head  face,  a^s  wrist,  ha^ 

LVS'auui^l^ 
smal,  amount  o,  eonncctWe 

iate'S  *ea^  &  ̂ ^^^  7^.uT^o!:^.X'^o 
fcS  meS  oftrpafnless,  

though  this  is  not  ̂ variable.  
There 

is  eSh™  abseiee  of  or  only  very  shg
ht  pruritus.  They  are  hot 

and  do  not  nit  much  on  pressure. 
 They  appear  quickly,  last  for 

t^o  or  three'^  days,  and  disappear  gradua
lly  or  «p.dty^  and  «e 

always  associated  with  an  inte
nse  eosmophiha.  In  many  ca

ses 

only  one  sweUing  appears  at  a  time.  „i„„,„i«rs 

"'Dii^osir'nere  is  no  difficulty  in  reco
gnising  these  fugitive 

S=?r\Tur^^^^m^^e-?sX^^^^
 

not  possMo  ti  lay  down  ru
les  for  the  prophylaxis. 

MYOSITIS  PURULENTA 
 TROPICA. 

good  general  account  of  the  malady.  .    ,  ^^^d  Samoa. 

^  Climatology.-The  disease  is  m  tro^^^    Alnca  ̂   ̂.^^^ 

^tiology.-Some  ̂ ^^^^'Sli^^^^^^^^^  pains 
Symptomatology. -The  P^^^^^^^^^^J^f  J^mittent  or  intermittent 

in  the  limbs  associated  with  l^^^l^^^    ̂ ^^^^  v^rts  of  the  body. 
type .     Abscesses  form  m  th^.^^.'^ ̂ ? 'J J^g^^^  being  evacuated. 

Treatment.— This  is  surgical,  
the  abscesses  oemg 

GOUNDOU. 

Synonyms.-An4khre=big-rio^^^^^^ 

terdTa  ̂o^y  -^^^^^^^  -Sy  
"lateraUy  symmetrical,  

situated 
on  either  side  of  the  nose.  ^pscribed  by  Macahster  in  1S82, 

uii?!?S-l^m  otnhe
^Tnermen  oT'Srica^ 

   Lamprey  in  rSS; 
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also  referred  to  the  disease  under  a  similar  term,  and  Strachan  drew 

attention  to  it  in  a  West  Indian  child  in  1894.  Maclaud  in  1895 
described  the  disease  which  he  saw  on  the  Niger  under  the  terms 

'  goundou  '  or  '  anakhre.'  In  1900  Chalmers  gave  an  account  of  the 
disease  as  seen  on  the  Gold  Coast,  and  Renner  as  seen  in  Sierra 

Leone.  Later  Braddon  recorded  a  case  in  Malaya,  and  others 
found  the  disease  in  Sumatra  and  in  China.  Friedrichsen  gave 

an  excellent  description  of  it  as  seen  in  East  Africa,  and  Nell  gave 
an  account  of  his  cases  on  the  Gold  Coast,  while  Cantlie  records  a 

case  of  unilateral  goundou  in  a  European.  Lastly,  Roques  and 
Bouffard,  and  more  recently  Roubaud,  Blin,  Marchoux,  and, 
Mesnil  and  Leger,  have  recorded  cases  in 

monkeys — Papio  anubis,  Cercopithecus  sp.  ? 
and  Callitncheus. 

The  first  three  observers  found  that  the 

condition  affected  many  bones  of  the 
skeleton,  besides  the  nasal  bones.  Letulle 
has  noticed  a  somewhat  similar  condition 

■  in  the  skull  of  an  ancient  Inca  found  in  a 
Peru  necropolis. 

Climatology. — The  disease  is  most  com- 
monly met  with  in  West  Africa,  but  has 

been  reported  from  East  Africa,  Malaya, 
Sumatra,  South  China,  and  the  West 

Indies.  It  usually  affects  native  races,  but 

has  been  reported  in  one  European.  Usu- 
ally it  begins  in  the  first  two  decades  of  life. 

.etiology. — This  is  unknown,  though  the 
association  with  yaws  gave  rise  to  the  sus- 

picion that  this  was  the  aetiological  factor. 

Cantlie's  European,  however,  had  not 
suffered  from  yaws,  and  monkeys  do  not 
suffer  spontaneously  from  yaws. 

Occasionally  in  yaws  patients  a  bilateral  or  unilateral  swelling 
of  the  nose  is  present  (pseudo-goundou  of  Brumpt),  but  it  quickly 
disappears  along  with  the  other  symptoms  of  yaws  under  treatment 
with  potassium  iodide  or  salvatsan,  which  has  no  effect  on  true 
goundou. 

Other  theories  have  been  that  it  was  a  racial  trait,  or  that  it  was 
due  to  a  larva  of  a  fly,  but  these  are  certainly  not  correct.  As  far 
as  we  know,  it  is  never  congenital.  Braddon  thinks  that  it  is  a 
disease  sui  generis,  and  in  our  opinion  is  probably  right. 
Pathology— Whatever  the  cause  may  be,  there  seems  no  reason- 

able doubt  that  the  infection  begins  in  the  nose  ;  for  although  we 
were  unable  to  find  any  abnormality  in  the  nose  of  the  cases  we  have 
seen,  still,  there  was  always  a  history  of  some  obstruction,  pain  in  the 
nose,  and  often  of  a  bloody  discharge.  Moreover,  Friedrichsen 
describes  a  swollen  condition  of  nasal  mucosa  with  almost  polypoid 
excrescences.    Leger  has  noted  microscopically  a  proliferation  of 

Fig.  546. — Goundou  in  a 
Native  of  the  Gold 
Coast. 
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embryonal  cellxilar  elements  derived  from  the  bone  marrow  
infil- 

trating the  bone  tissues.  This  is  followed  later  by  a  true  process 

•of  cicatrization  or  osteosclerosis.  If  this  is  correct,  it  is  quite  easy 

to  understand  that  the  vessels  passing  from  the  nose  through  the 

sutura  notha,  in  the  nasal  process  of  the  superior  maxilla,  can  carry
 

that  infection  to  the  periosteum,  which,  being  irritated,  procee
ds 

to  an  excessive  formation  of  bone  in  the  area  of  that  suture. 
 This 

results  in  the  formation  of  a  bony  swelling,  composed  on  the 
 out- 

side of  a  thin  shell  of  compact  bone,  underneath  which  is  spongy, 

bony  substance  continuous  with  that  of  the  bone  from
  which  it 

is  arising.  The  sutura  notha  is,  of  course,  found  m  all  hu
man  skulls, 

and  is  not  peculiar  to  the  negro  race.  ,  .  i 

The  bony  growths  are  attached  to  the  nasal  
bone,  the  nasal 

process  of  the  superior  maxilla,  and  at  times  to 
 the  maxilla  itself. 

The  periosteum  strips  off  readily,  but  usually  sho
ws  no  signs  of 

recent  inflammation.  .  •    •  +1,^ 

Symptomatology.— Generally  the  disease  begins
  with  pam  m  the 

nose,  or  headache,  which  may  be  severe,  and
  a  bloody  nasal  dis- 

charge, which  may  continue  for  some  six  to  eight  m
onths.  When 

this  is  disappearing,  it  is  noticed  that  there 
 is  a  swelhng,  usually 

symmetrically  placed  on  either  side  of  the 
 nose,  m  the  region  of 

the  nasal  bone  and  nasal  process  of  the  super
ior  maxilla  Slowly 

and  steadily  these  lumps  increase  m  size  ̂ ^terfermg  with  visio^^^ 

(it  is  said  at  times  destroying  the  eyes),  and 
 giving  rise  to  a  hideous 

deformity  rather  like  a  Cynocefhalus  mo
nkey,  and  hence  called 

'  dog-nose  '    When  fairly  well  developed,  an  oval  bony 
 swelhng, 

with  its  long  axis  directed  downwards  an
d  outwards,  is  seen  sym- 

metrically placed  on  each  side  of  the  nose  ;  the  skm 
 over  the  tumour 

is  never  affected,  being  freely  movable;  and  ̂ ^^^/ly- J^^^Ji^^ 

amined,  the  nasal  mucosa  is  found  to  be 
 normal,  and  the  nasal  ducts 

are  patent,  but  there  may  be  swelhng  an
d  even  PolyP°^d-like  e 

cences     Occasionally  a  similar  growt
h  may  mvade  the  nose, 

partSlly  blocking  tL  nasal  cayify.    The  g-wth  ho
wever,  m^^^ 

Jton  at  anv  stale  of  its  development  
and  proceed  no  larther^ 

Someltho^rs  describe  a  curvature  of  
the  tibi^  as  bemg  associated 

n'a^etie"  ead  of  being  bilaterally  sy--tncal
,^he  bony 

lump  may  develop  only  on  one 
 side  of  the  nose  Oi  pen  has 

described,  in  addition  to  the  two  
usual  tumours,  a  third  m  the 

D^aVnots -The  symmetrical  bon
y  swellings  at  the  root  of  the 

no?e"aTcharacterisric,  but  must  be  ̂ ^^^^^f^oT^^Z^^^ 
pseudo-goundou  of  framboesial  

origm  by  the  history  and 

merely  ea'sy,-  but'most  effective,  as 
 the  disease  -  not  to 

have  returned  some  six  or  seven  ye^^^^^^Vnli^noSi  ?an  be  said 

Prophylaxis.— As  the  causation  
is  doubtful  nothm^  can 

under  this  heading. 
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ENDEMIC  ENLARGEMENT  OF  THE  OS  CALCIS. 

Definition. — Endemic  enlargement  of  the  os  calcis  is  a  disease  of 

unlvnown  causation,  cliaracterized  by  fever,  pain,  and  tenderness 

over,  and  subsequently  enlargement  of,  the  os  calcis. 

History  and  Climatology. — This  disease  was  first  described  by 

MacLean  in  1904  in  Fantis  and  Krooboys  in  the  Gold  Coast  Colony, 

and  subsequently  in  1905  by  Maxwell  in  natives  of  Formosa. 

etiology. — The  aetiology  and  pathology  are  obscure,  but  in 
some  way  it  is  connected  with  the  wet  season,  as  attacks  and 
recurrences  take  place  then. 

Symptomatology. — -The  disease  begins  suddenly  with  fever, 
great  tenderness  over  the  os  calcis,  with  local  pain  so  severe  as  to 

prevent  sleeping  and  walking.  In  three  to  seven  days  the  outer 
surface  of  the  bone  begins  to  increase  in  size,  and  continues  to  do 
so  for  some  two  weeks,  during  which  time  the  pain  lessens  and  the 
temperature  falls  to  normal. 

In  about  a  month  the  swelling  reaches  its  maximum  size,  at 
which  it  may  remain  for  about  one  to  two  months,  during  which 
time  the  pain  is  moderate  and  walking  is  possible.  After  this  the 
bone  diminishes  to  about  half  the  maximum  size,  but  sometimes 

considerable  enlargement  persists.  Usually  the  disease  is  bilaterally 
symmetrical,  but  it  may  occur  on  one  side  only.  It  affects  the 
outer  surface  as  a  rule,  but  may  also  attack  the  posterior  third  of  the 
bone. 

Rarely  it  attacks  other  tarsal  bones,  but  has  never  been  reported 

as  affecting  a  joint.  Yearly  recurrences  during  the  wet  season  are 
common. 

Treatment. — Medical  treatment  is  useless,  but  relief  is  given  by 
cutting  down  on  to  the  affected  area  and  trephining  a  hole  into  the 
bone. 

Prophylaxis. — Concerning  this  nothing  is  known. 

BOOMERANG  LEG. 

This  disease,  described  by  Ernest  Black,  occurs  among  the  aboriginal  natives 
of  the  north  of  V^estern  Australia,  and  exists  in  the  northern  territory  of  the Commonwealth  and  the  Torres  Straits  Islands. 

It  runs  its  course  in  young  natives  during  the  period  of  growth,  but  the' resulting  deformity  may  be  seen  at  any  age.  It  is  quite  distinct  from  rickets 
and  osteomalacia,  and  is  not  associated  with  syphilis  or  tuberculosis.  The 
cause  is  unknown.  The  first  symptom  is  tenderness  and  pain  in  the  tibia 
and  fibula,  which  become  soft,  and  bend  gradually  till  they  assume  the 
boomerang'  curve,  with  the  convexity  outw-ards.  The  subcutaneous tissues  become  inflamed  and  tender,  and  there  is  some  febrile  disturbance. 
The  progress  is  slow,  but  the  symptoms  disappear  gradually  ;  the  bones 

resume  their  former  hardness,  but  retain  the  '  boomerang  '  curve. 
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CHAPTER  LXI 

DISEASES  OF  THE  NERVOUS  SYSTEM 

General  remarks — Endemic  paralytic  vertigo — L^tah — Schamanismus — Amok 
— Tropical  neurasthenia — Endemic  peripheral  neuritis — Erythromelalgia 
tropica — Desert  hallucinations — Emotional  excitement — Delusions — 
Auto-suggestion — References. 

GENERAL  REMARKS. 

The  nerve  diseases  of  the  tropics  include  many  general  diseases 
already  dealt  with  — e.g.,  pellagra,  leprosy,  beri-beri,  etc. 
But  apart  from  these  conditions,  meningitis,  cerebral  tumours, 
cerebral  hemorrhages,  spastic  paralysis,  alcoholic  neuritis,  and, 
more  rarely,  arsenical  neuritis,  are  all  well  known.  Locomotor 
ataxia  and  general  paralysis—the  so-caUed  parasyphihtic  affections 
—are  rare,  though  syphihs  is  rampant.  The  cerebral  tumours which  we  have  most  commonly  met  with  are  endothehomata  and 
tubercular  or  syphihtic  lesions.  Hysteria  is  common  among  the 
better-class  natives,  especially  among  the  young  women  educated according  to  Western  ideas. 

As  regards  insanity,  mania  and  melancholia  are  the  most  usual  • 
but  dementia  tdiocy,  and  epileptic  insanity  are  not  uncommon' According  to  Dr.  Spence,  formerly  Superintendent  of  the  Asylum  at 
Colombo,  the  burden  of  lunacy  in  Ceylon  is  hght  as  compared  with 
ii^ngland,  Scotland,  or  Ireland,  and  it  is  possible  that  this  applies 
not  merely  to  Ceylon,  but  to  other  countries.  But  apart  from these  diseases,  there  are  some  curious  nerve  or  mind  affections which  must  be  considered  at  greater  length. 

Sexual  perversions  are  not  uncommonly  met  with  in  native races . 

Homicidal  tendencies  are  generally  due  to  alcoholism,  or  to  long 

tmli^ff '  '"'.l!'''"'  '  ""^l  ̂ '''""^y  mentioned  (p.  g,),  but 
be  briefly  touched  upon. 

1449 
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ENDEMIC  PARALYTIC  VERTIGO. 

Synonyms.  —  Vertige   Paralysant,  Vertige   Ptosique,  Ge
rlier's 

disease,  Kubisagari,  Tovarniquet.  . 

Definition.— Endemic  paralytic  vertigo  is  characterized  by  eye 

symptoms,  such  as  ptosis,  dimness  of  vision,  and  by  paral
ysis  ol 

the  neck  and  extremities.  . 

History.— The  disease  was  first  described  by  Gerlier  m  Fe
rney, 

in  Switzerland,  in  1886,  and  by  Miura,  in  1894,  m  Japan. 

Climatology.— It  is  known  in  France,  Switzerland,  an
d  J  apan 

where  it  is  found  in  the  northern  provinces  and  m
  the  island  ot 

Shikoku.  ,  J  ,  +v,^-rp. 

etiology.— The  setiology  is  entirely  unknown
,  and  hence  tnere 

are  many  theories,  which  suggest  alcohol,  pois
oned  bjead  and 

lentils,  and  latent  malaria  ;  but  the  one  which  is
  favoured  by  both 

Gerher  and  Miura  is  the  association  of  the 
 disease  with  stables 

Gerlier  says  that  in  the  valley  of  the  Lake 
 of  Geneva  it  is  not 

unusual  for  people  to  sleep  in  the  stables  ;  and
  Miura  says  that  m 

the  regions  affected  in  Japan  it  is  usual  to  hav
e  the  house  so  arranged 

that  a  part  is  used  as  a  stable,  while  the  rema
mder  is  occupied  by 

^^Furthe?,' it  is  associated  with  warm  weather.  ̂ J^iura  gives  as 

exciting  causes  bodily  exertion  while  hung
ry  or  after  a  fuU  meai 

writing^  reading,  steady  attention  to  anything,  ̂ J.^^^™ /^^^^'f ' 

or  mixing  with  crowds  ;  while  the  attacks 
 are  diminished  by  rest 

and  change. 

Pathology. — This  is  quite  unknown.  .  ^-k^^^+c 

Symptomatology.-An  attack  begins  with  a  "-^^^'f^lf^^^^^^ 

everything  appearing  as  if  in  a  fog,  toge  her  with  Ptosis.  ̂ ^^'^^^^ 

frequently,  a  diplopia  due  to  paralysis  
of  the  mternal  rectus  wit^ 

sometimes  photophobia,  disturbances  of  colour  ̂ ^^3°^;^^^^ ̂^^P^^', 

cemia  of  the  optic  disc.    Then  follow  
disturbances  of  speech  and  loss 

of  power  in  n^^astication,  and,  in  bad  cases,  
of 

same  time  paralysis  of  the  muscles  of  the  
back  of  the  neck^^he 

back,  and  the  extremities  are  observed.   
The  head  faUs  forward, 

and  is  only  raised  with  difficulty  
;  hence  the  name  of  the  disease 

'  kubisagari,'  which  means  '  he  who  hangs  his  head^  
It 

muscles  of  the  back  are  paralyzed,  there  may  be  difficulty  i^ai^^^^^^^ 

the  body  from  a  stooping  posture.    Weakness  in  the  hand^^f^^^^' 

and  legs  is  often  observed,  and  is  first  noticed  
m  the  "^^^^^^^^ 

nected  with  symmetrical  repeated  l^s 

from  ten  to  fifteen  minutes,  and  varies  m  ^'^^J  ̂^e  attach 

there  being  only  ptosis  and  dimn
ess  of  vision.  Between  the  at 

the  patient  is  perfectly  weU  in  ev
ery  respect    ̂ fter  severe  au 

there  may  be  a  httle  ptosis,  or  we
akness  of  the  muscles  of  the 

neck,  hands,  or  legs,  and  increased
  reflexes. 

Prognosis.— The  disease  is  never  
fatal,  thougn  it  may 

many  years. 



LATAH  I4SI 

Treatment. — The  first  requirement  is  removal  from  tlie  endemic 
area  and  from  living  in  close  proximity  to  stables.  Medicines  are 
not  of  much  use,  but  a  combination  of  potassium  iodide  and  arsenic 
is  recommended. 

LATAH, 

Synonyms. — Echomatism,  Mimicismus,  Sakitlatar,  Jumping, 
Bah-tschi,  Myriakit,  Meriatschenje. 

Definition. — Latah  is  a  mental  condition  in  which  suggestion  is 
at  once  followed  by  uncontrollable  action  in  the  form  of  echolaha 
or  echokinesia,  of  which  the  mind  is  usually,  but  not  always, conscious. 

History. — The  convxilsive  tics  have  been  carefully  studied  in 
Europe  by  Charcot,  Gilles  de  la  Tourette,  and  Guinon,  but  the 

allied  condition  '  latah '  found  in  Malaysia,  as  well  as  similar  con- 
ditions found  in  other  parts  of  the  world,  have  as  yet  not  been  fully 

investigated.  Thanks  to  the  labours  of  O'Brien  in  1883,  Gilmour 
m  1892,  Van  Brero  in  1895,  EUis  in  1897,  Gerrard  in  1904,  Manson 
m  1907,  Fletcher  in  1908,  Plan  in  191 1,  and  Abraham  in  1912, 
a  fair  amount  of  definite  information  with  regard  to  Latah  is  avail- able. 

Climatology.— Latah  is  found  principally  in  the  Malay  Peninsula, 
Java,  Sumatra,  and  is  also  known  in  Siam,  in  Burma,  in  the 
Phihppmes,  Siberia,  and  among  the  Jumpers  of  North  America 
Fletcher  has  rightly  drawn  attention  to  the  fact  that,  while  the 
disease  is  very  common  in  the  Malay  States,  it  is,  apparently  rare 
in  the  Malays- who  have  emigrated.  Thus,  for  example,  it  does  not occur  among  the  large  colony  of  Malays  in  Ceylon,  which  may  be 
due  to  the  fact  that  they  originally  came  from  Batavia  in  Java 
and  not  from  Malaya,  but  it  is  said  by  Fletcher  to  occur  in  Chinese' 
T!r  Europeans  living  in  Malaya.  The  Ikota  or  Samoyeds 

and  the  figretier  of  Abyssinia,  are  said  to  suffer  from  similar  symp- toms._   In  children  the  disease  is  milder  than  in  adults. 
^tiology.— The  exciting  cause  appears  to  be  any  sudden  start 

producing  some  peculiar  movement,  after  which  any  unlooked-for 
action  may  be  imitated,  and  is  generaUy  accompanied  by  bad language.  The  mildest  form  of  the  disease  is  merely  an  exclamation 
or  a  scream  when  startled,  but  in  severe  cases  the  patient  will imitate  any  sudden  motion  or  obey  any  suggestion  made  to  him. -Fletcher  relates  that  in  some  parts  of  the  Malay  States  it  is 

t^^'T^^I  ni.possible  for  a  judge  to  examine  the  "witnesses,  as 
them  '"^'^""^^  ̂ """^  '^P^^^       questions  put  to 

According  to  Abraham,  the  exciting  causes  are  :  (i)  Auditory— e.g.,  an  unexpected  noise  behind  the  person    (2)  visual-some  un- looked-for movement  ;  (3)  tactile,  such  as  a  sudden  touch 1  he  predisposing  cause  would  appear  to  be  racial 
Symptomatology.— On  hearing  an  unexpected  noise   seein?  nr 

performing  a  sudden  movement'  or  being  surprised  by  a  iSZ 
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patient  repeats  either  the  action  seen  or  the 
 words  uttered,  and  at 

the  same  time  may  use  foul  language.  The
  unfortunate  victim  is 

eenerallv  conscious  of  his  words  and  actions,  of 
 which  he  may  be 

fshamed  but  he  is  quite  unable  to  control  th
em.  The  most  graphic 

account  of  the  symptomatology  of  the  fu
Uy-developed  complaint 

is  that  given  by  Sir  Hugh  Chfford  in  his 
 Brown  Humanity,  from 

which  we  are  kindly  permitted  to  give  an
  extract.  The  disease  is 

best  seen  in  the  Malays,  and  as  no  white  man
  knows  these  people  as 

Sir  Hugh  Clifford  knows  them,  the  followi
ng  is  of  pecuhar  value  .— 

'  The  most  typical  case  of  latah  within  my  ̂ ''Perience  was  that  of  a  Selangor 

Malay  named  Sat,  who,  in  1887  and  1888,  cooke
d  the  rice  for  me  and  for  ten 

ment,  I  must  own  tl»^t  Sit  looted^astly  •  P 

rp?r4o°„1at  most  ̂^^^r^dXtSS^g  lu^/o  'l™^,*'  ""gL'tlte? 

Chief  place  in  the  centre  of  the  tala  floor-  .„  some  of 
'  W^en  the  others  were  most  "°^^^y|^^S^^*JlXmerin  the  old  days  in 

my  men  boasted  of  the  great  deeds  they        P^T^^^^^^  stolidly;  but 
Selangor.  Sat  would  listen  obediently  to^  t^^^^^^ 
without  excitement.    Most  of  t^^^^^"  °f  Ji^'g^.S "o  have  any  ideas  in  that 
but  Sat  was  always  solitary,  and  ̂ %™,^PPXnge  ̂ Sth  his  neighbours, 
great  bullet-head  of  his  which  he  desired  to  exchange  

witn  n  | 

'  He  had  been  an  inmate  of-/^J^^fi«^r,f^g^t'^^Ste  accident  Sat covered  that  he  was  latah     The  fact  ?fj^!^;"  '  A  ̂   ̂̂^psizing  of  a  cooking- 
being  startled  out  of  his  self-possession  by  the  sudde^^^^^^  g 

pot  over  which  he  was  watching     
A  ̂ oy  who  chancea  to 

?ook-room  with  Sat  made  an  ̂ ^^/^^^^trSLpSf^^^^^  metal.  He 
in  an  instant  Safs  hand  was  m  the      l,gf„'P^^brou-ht  to  him  consciousness 

extraordinary  affliction.  mi^^rhief  of  his  age  the  boy  once  more  made 
'  With  the  wanton  cruelty  ̂ '^'^  ̂^/'l^.^f  °Sat'^^  glued  themselves  for 

a  feint  at  the  smoking  rice-pot,  and        Jd  ainTlSsTy  to  his  head. 

'  -nr^^^So ^^^^ 

Gradually,  in  the  course  of  a  ^°?*u^°'„ra„y  nervous  disorder,  was 
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were  at  first  induced  by  the  persecutions  of  his  fellows,  ceased  to  be  abnormal 
phases,  and  became  the  chronic  condition  of  his  mind.  If  one  spoke  to  him, 
with  no  matter  how  much  gentleness,  he  would  repeat  the  words  addressed  tO' 
him  over  and  over  again,  aimlessly,  unintelligently,  without,  apparently, 
comprehending  their  meaning,  and  that  wandering,  groping  hand  of  his  would 
steal  to  his  head,  and  scratch  helplessly  at  his  close-cropped  hair, 

'  "  Sat,  listen.  Sat !"  I  would  say  to  him  as  quietly  and  as  reassuringly  as 
I  knew  how.  "  Listen  !  no  man  is  worrying  thee.  Try  to  listen  to  what  I 
say  to  thee."  Sat  would  make  answer,  and  then,  very  low,  in  a  whisper  under 
his  breath  :  "  Listen,  listen,  listen,  listen,  listen  what  I  say  to  thee." 

'  I  instituted  a  fine  for  anyone  who  was  found  annoying  Sat,  but  it  was. 
impossible  to  get  a  conviction,  for  the  unfortunate  victim  could  never  say 
who  the  man  was  who  had  teased  him  into  a  more  than  usually  severe  paroxysm of  latah. 

'  It  was  about  this  time  that  a  number  of  other  people  in  my  household  began. to  develop  signs  of  the  afiBiction.  I  must  not  be  understood  as  suggesting  that 
they  became  infected  with  latah,  for  on  inquiring,  I  found  that  they  had  one 
and  all  been  subject  to  occasional  seizures  when  anything  chanced  to  startle 
them  badly  long  before  they  joined  my  people  ;  but  the  presence  of  so  complete 
a  slave  to  the  aflaiction  as  poor  Sat  seemed  to  cause  them  to  lose  the  control 
which  they  had  hitherto  contrived  to  exercise  over  themselves.  One  of  the 
older  men  among  my  people — Pa'Chim,  we  called  him — a  Malay  by  birth, and  of  some  standing  with  his  fellows,  came  to  me  and  begged  that  I  would 
see  that  no  one  did  anything  to  give  him  a  sudden  start,  since,  he  said,  only  a 
very  little  was  needed  to  make  him  latah  also.  Yet  this  man,  neither  then  nor 
later,  showed  any  signs  of  the  affliction.  He  probably  exercised  a  consider- 

able amount  of  self-control,  but  I  always  knew  that  in  a  moment  I  could  have 
broken  through  his  guard,  and  have  startled  him  into  as  complete  a  seizure of  latah  as  those  of  which  Sat  was  the  victim. 

'  One  day  a  curious  thing  happened,  which  I  will  relate  as  it  occurred though  I  only  witnessed  the  end  of  the  incident. 

'  A  Trengganu  Malay,  who  had  a  cousin  among  my  people,  came  in  to  visit his  relative,  and  chanced  to  find  no  one  but  Sat  in  the  house.    The  latter 
invited  the  Trengganu  man  to  partake  of  sirih,  and  they  squatted  down  on 
the  pentas,  or  raised  eating-platform,  in  the  centre  of  the  house,  with  the 
smh-box  between  them.    The  villainous  small  boy  who  had  first  discovered 
bat  s  weakness  was  playing  about  in  the  room,  and  in  some  unholy  way  he had  learned  that  the  Trgngganu  visitor  was  also  a  latah  subject.    He  seized 
a  long  rattan,  which,  I  think,  was  kept  in  the  room  by  one  of  the  older  men 
tor  his  occasional  correction,  and  smote  the  sirih-box  as  it  lay  between  the 
two  betel-chewers,  making  the  wooden  covering  resound  with  the  smart  blow, ihe  sudden  and  unexpected  noise  at  once  deprived  both  men  of  all  power  of 
seif-restraint.    Each  gave  a  sharp  cry  and  a  "  jump  "—to  use  the  colloquial expression— and  since  there  was  nothing  to  distract  their  attention  from  one another,  they  fell  to  imitating  each  the  other's  gestures.    For  nearly  half  an Jiour,  so  far  as  I  could  judge  from  what  I  learned  later,  these  two  men  sat 
opposite  to  one  another,  gesticulating  wildly  and  aimlessly,  using  the  most filthy  language,  and  rocking  their  bodies  to  and  fro.    They  never  took  their eyes  ofi  one  another  for  sufficient  time  for  the  strange  influence  to  be  broken ana  at  length,  utterly  worn  out  and  exhausted,  first  Sat  and  then  the irengganu  man  fell  over  on  the  platform  in  fits,  foaming  horribly  at  the mouth  with  thin,  white  flakes  of  foam.    Men  came  runnin|  to  me  for  help 
^^f^.^^lf^  witnessed  the  end  of  this  strange  scene,  and  when  I  had  doctored 
hmv  thl.  h  J  ^^'■^1''  consciousness,  I  tried  to  ascertain  from  them how  they  had  come  to  fall  victims  to  this  seizure.  They  could  tell  me  nothing however,  for  they  only  remembered  that  before  their  trouble  came  uion 
ess" an^tJf .^''i? K^^"'".^  Yft""^-    ̂ ^^^  sifted  out  noneS less,  and  the  small  boy  who  had  been  the  cause  of  the  trouble  aeain  made the  acquaintance  of  the  piece  of  rattan,  and,  to  judge  W  £  cries  found  the 

interview  an  unusually  painful  one.'  J">^ge      ms  cries,  louna  the 
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From  the  above  account  it  will  be  seen  that
  a  sudden  action 

wiU  inhibit  the  higher  centres  and  produ
ce  reflex  movements 

in  imitation  of  those  performed  by  the  excit
mg  cause.  The  loss 

of  memory  of  what  has  taken  place  and  
the  pecuhar  movement 

of  the  hand  to  the  head  indicates  the  abrog
ation  of  the  higher 

^Tarieties.— There  are  two  varieties  of  the 
 complaint— the  im- 

pulsive and  the  mimetic.  The  former,  produced  by  a 
 sudden  shock, 

results  in  violent  action  or  bad  language,  of  wh
ich  the  patient  may 

be  very  ashamed.  The  mimetic  is  the  f
orm  m  which  the  sufferer, 

no  matter  how  unwilling,  is  compelled  
to  imitate. 

ATued  Complaints.-Latah  must  be  cl
osely  related  to  those  curious 

psy  hical  phenomena,  seen  at  t
imes  among  liferent  r  the 

afaicted  people  being  variously  known 
 m  Europe  as  the  Jumpers, 

^^e  Barto  '  and  '  the  Jerks,'  and  must  al
so  be  allied  to  those 

stSes  oTexcitement  into  which  people 
 pass  during  times  of  rehgious 

re^vaS  In  our  experience  it  has 
 also  a  certam  resemblance  to 

soSI  cases  of  so-called  '  Maladie  de  Gi
Ues  de  la  Tourette,  the  mam 

svmDtoms  of  which  are  acholaha  a
nd  coprolalia. 

pSar  psychical  outbreak  took  p
lace  m  Madagascar  m  the 

vears^X  L  among  the  women  of 
 the  lowest  classes,  consequent 

oSThe  profound  sensations  caused
  by  the  violent  death  of  King 

Simadril  and  the  subsequent  
changes  in  the  rehgion  and  laws. 

?h  ̂outbreak  S  said  to  have  been  i
dentical  with  the  dancing  mama 

If  thrMiddle  Age  It  is  interes
ting  to  remember  that  there  is  a 

stong  a^Sturl  of  Malay  blo
od  in  the  natives  of  Madagascar

, 

"^ttth^v^seeS  Sfhl  condition,  th
ough  at  present  most  marked 

easnriserand  then  are  unab
le  to  control  the  lower  centre

s  m  the 

'Tll^^?f^^tbl^-^  
imperfectly  controlled  inco-ordin

ate 

reaction  to  a  sudden  ̂ P^'^f.  ■  ion  of  volition  in  the  severe 

Tntfder  of  the  first,  he  cites  two  Mala^ &^S!^'sZ% 
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one  that  he  also  falls  to  the  ground,  and  in  so  doing  accidentally 
wounds  the  first  man  with  the  knife  he  is  carrying.  In  evidence  of 

the  second,  he  places  a  dummy  in  a  bed  previously  occupied  by  a 

friend  of  a  latah  person  who  had  been  removed  without  the  latter's 
knowledge.  Suddenly  the  latah  person  was  ordered  to  take  a 

knife  which  was  placed  in  a  handy  position,  and  stab  the  dummy  in 
the  bed.  The  latah  person  tried  not  to  do  this,  but  was  compelled 
to  obey  the  suggestion.  Thus,  it  would  appear  that  there  may  be 
a  near  connection  between  latah  and  crime. 

Treatment. — The  treatment  is  most  unsatisfactory,  but  auto- 
suggestion might  be  tried.  Abraham  states  that  some  patients 

have  cured  themselves  by  determination  not  to  succumb. 

SCHAMANISMUS. 

Schamanismus  is  the  condition  of  excitement  into  which  certain 
of  the  Dayaks  and  other  peoples  are  able  to  throw  themselves  for 
religious  purposes.  This  state  of  excitement  seems  to  be  attained 
by  leading  an  extremely  erotic  life,  and  appears,  by  its  singing, 
shrieking,  and  dancing  to  utter  weariness,  to  resemble  the  dancing 
mama  of  the  Middle  Ages,  and,  therefore,  to  be  related  to  latah. 

AMOK. 

Definition.— Amok  is  a  psychical  disturbance,  which,  after  a 
period  of  depression,  suddenly  develops  into  a  violent  attempt  to 
kill  people,  of  which  no  memory  may  be  left,  and  after  whicli 
a  stuporous  condition  supervenes. 

Remarks.- Amok,  which  means  'an  impulse  to  murder'  is  a 
disease  frequently  found  among  the  Malays,  but  also  occasionally 
m  other  Onental  races.  Abraham  thinks  that  there  may  be  some relationship  between  amok  and  latah. 

Climatology.— Amok  is  found  in  Malaysia  among  the  Bugis  of 
Celebes,  the  Malays  of  Indo-China,  Malacca,  and  the  Malay  States 
It  IS  also  said  to  occur  at  times  in  Trinidad  and  among  the  inhabi- tants of  India  and  Siberia. 

-Etiology.— The  exciting  cause  appears  to  be  a  strong  emotion  of anger,  sorrow,  or  fear,  after  which  a  pause  or  incubation  period  of 
depression  follows,  which  may  last  for  days  or  weeks,  during  which 
the  patient  broods  over  his  wrongs.  The  Dutch  believe  that  it  is 
induced  by  opium  smoking,  and  Miall  that  it  is  due  to  smoking naschisch  [Cannabis  indica)  ;  but  these  causes  are  insufficient 

of  rp?o  ^i*^^^'     ̂ '^"'^^  ^^lo^'^  sensations 
o  red  or  black,  with  or  without  vertigo,  and  the  patient  complains ot  the  appearance  of  devils,  which  they  attempt  to  kill  The 
amoker  usually  rushes  out  of  hij  abode  and  attacks  friends  or  foes 
young  or  old,  males  or  females,  with  his  kris,  or  flame-shaped  knife or  by  firing  on  them  with  a  gun.    The  attack  usually  lasts  bu  a short  time,  and  the  deeds  performed  during  that  perioc  are  not 
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remembered.  After  the  attack,  the  patient  pas
ses  into  a  stuporous 

condition  or  deep  sleep,  which  may  last  for  a
  long  time,  after  which 

he  remains  in  a  pecuhar  excitable  condition
  for  some  months 

Allied  Complaints.— This  is  a  curious  pathologi
cal  entity,  and  may 

be  a  genu^^psychical  obhquity  closely 
 related  to  those  epileptoid 

seizures  investigated  in  Europe  by  Lombro
so. 

MedTci-Legal -If  a  case  is  considered  ge
nuine,  the  patient  must 

not  be  regarded  as  responsible  for  his  
actions,  but  each  case  should 

he  iudeed  on  its  own  merits.  ,  .  -,  •     , u 

Treatment.-No  treatment  has  so  far
  been  tried  m  the  pro- 

dromal stage,  as  far  as  we  know. 

TROPICAL  NEURASTHENIA. 

No  disease  among  Europeans  in
  the  tropics  deserves  more  carefu

l 

alcoholism,  and  overwork.    Fa  es  state  tha^^^^^^  ^ 

hS?r^%rmtX;err
.ro'pi:  rnTu?ope

a„s  as  well  as 

tola  the  tropical  form  seems       '''"f      ̂  Snt  saffer  from 

*TSmen..-The  best  treatment  ̂ ^^^^^^^ 
and  mild  hydropathic  treatment    If  tte^^^^ 

dermic  injections  of  sodmm  8  y«l°;P„''°^^^^^^^^       with  or  .vithout 

^flSre  ̂sUeplessne
ss.  Brom.des 

are  occasionally  useful. 
 

rlisease  is  predisposed  by 

e/prn»Ttn^?rt
iS,1l  Je^iS W

*-  -s  rays 
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by  topees  lined  with  red,  and,  if  necessary,  by  red  underclothing 

or  clothes  made  from  the  '  solaro  '  fabric  already  mentioned,  and 
by  avoidance  of  the  midday  sun  as  much  as  possible,  and  the  total 
abstinence  from  alcohol. 

Persons  who  are  compelled  to  work  hard  under  unfavourable 
conditions  require  change  to  the  Temperate  Zone  at  relatively  short 
intervals — i.e.,  about  once  in  two  or  three  years. 

ENDEMIC  PERIPHERAL  NEURITIS. 

Synonym. — Akatama. 
Definition.— Endemic  peripheral  neuritis  is  a  disease  of  unknown 

origin,  characterized  by  numbness  and  intense  prickling  and 
burning  sensations  in  the  presence  of  cold  or  damp,  which  are 
temporarily  relieved  by  the  application  of  dry  heat. 

History.— The  disease  was  first  noticed  by  Wellman  in  Central 
Africa  in  1896,  and  described  by  him  in  1903.  It  affects  3  to  5  per 
cent,  of  the  Bantu  people,  who  are  by  profession  porters,  and  are 
much  impeded  in  their  work  by  this  complaint,  which  affects  young 
and  old,  male  and  female  ahke.  Their  staple  food  is  maize,  which IS  eaten  partially  cooked. 

Climatology.— The  disease  is  found  in  that  plateau  of  Africa 
which  IS  5,000  to  6,000  feet  high,  and  is  situated  between  13°  to 
14  south  latitude,  and  is  inhabited  by  the  Bihe,  Bailundo,  and Andulu  peoples,  all  of  whom  are  Bantus. 

-ffitiology.— Wellman  was  unable  to  find  any  causative  organism in  the  blood  or  fccces.  Some  of  the  natives  also  suffered  from 
hlariasis,  agchylostomiasis,  and  bilharziosis,  but  these  were  adven- 

titious. His  theories  are  that  it  may  be  caused  by  cold,  fermented 
maize  or  nerve-starvation  ;  but  he  is  not  satisfied  with  any  of these  hypotheses. 

Morbid  Anatomy.— In  bad  cases  there  is  some  swelling,  erythema 
and  slight  oedema  of  the  affected  part ;  still,  biopsies  of  the  skin revealed  nothing,  and  post  mortem  the  nerves  were  found  normal 
Symptomatology.— The  disease  usually  begins  with  shooting 

pricking  or  crawling  pains  in  the  legs  and  forearms,  accompanied 
by  numbness,  together  with  an  erythematous  rash  and  swelling  of 
the  affected  area.    All  these  symptoms  are  increased  by  cold  and 
nnTf'  f".^^d"^^"/^^ed  by  heat  and  dryness.    They  may  also  appear 
on  the  thighs  and  arms,  and  occasionally  on  any  part  of,  or  all  over 
the  body.    The  gait  is  peculiar,  the  patient  appearing  to  walk  on 
he  toes  and  heels     The  disease  may  last  for  year!  but  spon 
taneous  recovery  is  known.  j       ,      l  spun 

beH  bfrTbv  ̂ ^J?h  .^^  ̂̂ ^l'        it  is  distinguished  from ben-ben  by  the  absence  of  pam  m  the  calves,  by  the  absence  of  the heart  symptoms,  and  of  the  paralysis  ;  from  elephantiasi  by  e swelling  being  transitory  ;  from  malaria  by  an  examination  of  t  e 

warm  season™"  ̂ '"'^^'^  ̂ ^"^P^^'"'  ̂ "^P^^-g  during  e 

92 
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Prognosis.-This  is  good  as  to 
 life  and  general  health,  though 

 the 

^^^^atl^lirS
S^^^^  to  do  any  good. 

ERYTHROMELALGIA  TROP
ICA. 

give  great  relief. 

DESERT  HALLUCINATIONS
. 

is  probably  inamtjon    Generdly^^^^^^^^^^  6^ 

lis  °«  -^^^^^^^^^^       oTL^oi/oS  r; 

l;rse':'^:^S?raotf  exist'  rX
s^,"?Xg  to  do  wit.  true  ..ira

ge. 

EMOTIONAL  EXCITEME
NT. 

Synonym. — ^Misala.  ha=;  recorded  cases  of 

Howarf,  in  a  very  ■  JaChTchvaW  from  an  attack  o^ 

^£Tio«  r
^S: 

 tbe  young 

adult  males  of  Nyasalan
d. 

DELUSIONS. 

of  various  forms  of  dise
ase  or  of  hysteria. 

AUTO-SUGGESTION. 

Every  practitioner  i
n  Africa  and  A  i  i

^ 

rr;^XTor^Ti:'
rI? -se"S'd^      is  Cten 

 exhaustion  due 
to  starvation. 
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CHAPTER  LXII 

SKIN  DISEASES-
PYOGENIC  INFEC

TIONS 

Ptosis  :„a„s„„i-Pyosis  «pica  T^^^^^^^^^^ 
ipas— Pvosis  palmaris — Dermatitis  

rimuba 

-Veldt  sore-Barcoo-Botryomycosis-References. 

PYOSIS  MANSONI. 

iise.,  -•;'
£?.£•;,  CSS

 »— 'i. «. 
tropics,  as  observed  by  Clayton  observers  have 

iltiology.-Manson  ̂ 0^^  °'^^^^ton's  and  our  experience 

descnbed  Leishmama-W.p^^^^^^^^^^  ^^^^^  p,,,,,,e 
the  examination  of  the  contents  oi  l  ^  gonococcus- 

of  cocci  generally  arranged  m  pairs  and  havm^^^^         g.^  ̂^^^^^^^ 

^^'^  the'&rs"  ^r--  ""''^"^ 

?nS.s.    The  disease  is
  probably  spread  by  con 

to  do  with  that Symptomatology.-The  affection  has  ̂ ^^^^^^^^  apply  the  term 

group  of  diseases  to  which  ̂ "^^^J^^S^X  ̂ e^^  to  impetigo,  of 
'  pen^phigus,'  for  it  is  much  i^otJ/^?^^^  tion  attacks  gener- 
which  we  consider  It  to  be  ̂/f^^^^^  jH-egTons,  from  whence  it 
ally  the  axilla,  the  inguinal  and  ̂ ^^^^^  ̂^"S^^b^  ;  rarely  affecting 
often  extends  to  the  ̂ ^domen  and  back  and  h^^^^^^^  J^^.^  ̂^^^^^ 
the  face.  It  is  extremely  contagious  a^icl  is  ge  ^  -^^^  j^eat. 

in  individuals  who  perspire  Pf^^^^^^f  ̂^^^^^^^^^^^^  vesicles, \vhich. 
The  eruption  is  made  up       Af^^^^J  Very  large,  flabby, 

quickly  enlarge  to  the  size  of  ̂  ̂^l^^^^^X^,^  frequently.  The 
pemphigoid  bull^  may  ̂ ^^""''Xut  sLJh^^^^^^  The 
contents  are  at  first  transparent  but  soon  inflammatory 

vesicles  are  often  surrounded  
by  a  pmkish 
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halo.  On  being  pricked,  the  vesicle  collapses.  The  eruption 

does  not  usually  affect  the  general  health,  but  may  be  very  per- 
sistent, and  may  be  followed  by  crops  of  boils.  As  soon  as  the 

patient  goes  to  the  hills  or  to  a  cool  climate  it  disappears  spon- 
taneously. 

That  the  malady  is  merely  a  type  of  pyosis  or  impetigo  due  to  the  usual 
pyogenic  cocci  is  shown  by  some  cases  presenting  the  typical  bullas  on  the 
axillary  regions,  and  soon  after  or — though  rarely — at  the  same  time,  boils 
on  the  arms  and  legs  and  impetiginoid  lesions  on  the  face. 

Diagnosis. — This  is  generally  easy,  the  only  difficulty  being  with 
chicken-pox.    The  absence  of  fever  and  the  situation  of  the  vesicles, 

Fig.  S47-— J-'yosis  j 
MANSONI. 

which  m  pyosis  mansoni  usually  appear  in  the  crural  or  the  axillary regions,  however,  should  be  sufficient  to  exclude  this.  The  absence 
of  crusty  lesions  differentiates  the  disease  from  the  common  type of  impetigo  contagiosa. 

Prognosis  —The  eruption  is  very  persistent,  but  does  not  affect 
the  general  health,  except  when  complications  such  as  boils  develop ireatment—The  affected  regions  should  be  disinfected  reeularly 
twice  daily  with  a  solution  of  perchloride  of  mercury  (i  in  2  000) 
carbolic  acid  (2  per  cent.),  permanganate  of  potash  (1  in  4:000  ,' hydrogen  peroxide  (10  per  cent.),  cyllin  (1  in  300),  lysol  01  lyso 
form  (2  to  5  per  cent.).    After  this  the  vesicles  are  pricked  and 
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the  parts  again  washed  with  the 
 disinfectant,  an  antiseptic  powde

r 

being  then  thickly  apphed,  such  as 
 :— 

Xeroform  ..  ••  ,•■  , 
Acidi  borici  (finely  powdered) 
Talci  van.  . . 

Europhen  . . 
Talci  ven.  . . 

Dermatol  . . 
Talci  ven.  . . 

5i. 

Si- 

Si- 
3i- oi- 

3i- 51. 

548.— Pyosis  mansoni. 

Same  case  as  Fig.  547-  but 
 more  magnified. 

in  some  patients  ̂  ̂ ^^J^^iA^t^I^'^ 

l\'^^e^t*  (T^e'celf         
isTJeXSous  in  ti>e  usual  

i„,pet.go 
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of  the  Temperate  Zones,  has  very  little  or  no  effect  in  pyosis  man- 
soni.  After  the  eruption  has  disappeared,  it  is  advisable  to  use 

some  Condy's  fluid  or  other  disinfectant  in  the  bath  to  prevent 
relapses  ;  and,  if  the  skin  is  not  too  tender,  a  formalin  soap  may  be 
regularly  used.  The  underclothing  should  be  regularly  dusted  with 
one  of  the  above  powders. 

PYOSIS  TROPICA. 

Synonym. — Kurunegala  ulcers. 

Under  the  name  '  pyosis  tropica '  Castellani  has  described  a skm  disease  very  common  in  Ceylon  and  Southern  India.  In 
Ceylon  it  is  called  by  the  natives 
Kurunegala  sore,  as  it  is  especially 
common  in  that  district.  Pyosis 
tropica  has  been  reported  from 
other  tropical  countries,  and  recently 
has  been  observed  in  Tripoli  by 
Gabbi  and  SabeUa. 

^Etiology.  —  The  disease  is  prob- 
ably due  to  the  usual  pyogenic 

cocci,  and  is  allied  to  the  ordinary 
impetiginous  and  ecthymatous  con- 

ditions, though  much  more  severe. 
Symptomatology.  —  The  patient, 

generally   a   young    boy   or  girl, 
though  adults  may  also  suffer  from 
it,  presents  on  the  legs,  arms,  and 
occasionally  all  over  the  body  except 
the  face,  numerous  crusty  lesions, 
occasionally  rupia-Hke,  of  a  dirty 
blackish  or  yellowish  colour.    If  the 
thick  crust  is  removed,  a  shallow 
ulcer  with  an  irregular  margin  and   ,  , 

granulating  fundus  will  be  seen,  or  Lj' 
a  small  flattened,  or  hemispheric  ̂  
nodule  the  size  of  a  pea,  with  a 
pinkish,  smooth  surface.  Besides 
these  large  lesions  small  papulo- 

vesicles and  minute  pustules  are  ,.y_^yus often  present.    The  larger  lesions   ti,     ,  , 

are  frequently  surrcundel  by  a  ha?o         "S^cJ'^Jfl^^  c^uVt." of   hyperpigmentation.     There  is 
severe  pruritus.  On  healing,  also,  the  ulcers  and  nodules  leave  a 
zone  of  hyperpigmentation  or,  more  rarely,  depigmentation  In 
chronic  cases  plaques  of  hyperkeratosis  may  develop,  especiallv 
on  the  exterior  regions  of  the  arms  and  the  elbows.  ^  •'^ 
Diagnosis.—On  superficial  examination,  the  disease  might  be 

asily  mistaken  for  framboesia.   In  contrast  to  framboesia  the 

Fig.  549. — Pyosis  tropica. 
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ulcers  are  superficial,  and  the  nodules  are  genera
lly  smaller,  have  no 

moriform  surface,  and  in  scrapings  from  the  l
esions  the  Freponema 

pertenue  is  absent.  From  scabies  it  is  distingu
ished  by  the  absence 

of  burrows  and  absence  of  the  Acarus.  From  e
cthyma,  to  which  it 

is  closely  related,  the  condition  differs  by  the  
fact  that,  on  removing 

the  crusts,  besides  the  ulcerative  lesions, 
 rather  large,  smooth 

hemispheric  nodules  are  seen.  1,  .  ^^npral 

Prognosis.— The  disease  is  very  persistent
,  but  the  general 

health  is  not  affected.  , 

Treatment.— If  the  disease  is  not  properl
y  treated,  it  has  a 

tendency  to  become  chronic.  The  treatm
ent  consists  m  remov  ng 

the  crusts  by  soaking  them  with  a  s
ahcylic  oil,  made  accordmg 

to  the  following  formula  : — 

Acidi  salicylici   g^- 

OJ^i'-i"^^    adSiv. Olei  olivae       .  .        ■  •        •  •        •  •  ^ 

or  by  compresses  soaked  in  hot  boric  lotion.  ^..T,inHrlP 

AH  the  lesions  are  then  disinfected  with  a  P^^^ 

of  mercury  (i  in  1,000),  carbohc  acid  (2  per  cent.)  cyl  n      
V^^300) ■ 

or  permanganate  of  potash  (i  in  4.000).    A  ̂lightly^^t^^^^^^^ 
ointment  is  then  applied,  such  as  europhen  .  ? 

(9  Dcr  cent)  protargol  5  per  cent.  
,  calomel  (5  to  10  per  cent.;, 

kn'ointmenl  w\ich  i'n  ouY  e^xperience  is
  often  efficacious  is  ̂-naph- 

thol  gr:  ii.-v.,  acidi  carbolici  gr.  v.-x
    vaselmi  ad 

cases  the  opsonic  treatment  gives  satisfactory  resu  ts^  J^^J^'"
'''' 

should  be  prepared  with  staphyloc
occi  grown  from  the  lesions. 

TROPICAL  BOILS. 

Synonyms.-Tropical  furunculos
is,  Nile  boils 

Remarks.-Furunculosis  is  very  common  m      J,^°P  f  ^^^^'^ 

does  not  differ  from  what  one  sees  
in  Europe  except  that  it  is  often 

of  much  severer  type,  and  has  a  great  
tendency  to  ̂ F^ad  all  oje 

the  body.    The  individual  boils  
are  frequently  of  very  i^rge 

and  multiple  openings,  is  n
ot  rarely  associated  m  our

  experience 

with  ordinary  boils. 

^'"li  BTfkSibcs  under  the  term  .f„
ru„c„h„  contagiosus'  a  benign  mnH.ple 

furunculosis  observed  by  him  in  Braz
il. 

Treatment.-The  quickest  and  '-'>f^^^^''''^X^rl  "Z^^ 
cases  of  multiple  boils  is,  

in  our  experience,  wrign 
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treatment,  the  vaccine  being  prepared  from  staphylococci  isolated 
from  the  patient.  When  this  treatment  cannot  be  carried  out 
tlae  admmistration  of  fresh  yeast,  half  a  wine-glass  full  twice  daily  or of  yeast  preparations  internally  will  be  found  to  be  useful  in  some 
cases— e.g.,  two  or  three  ceridin  pills  twice  daily.  Ichthyol  tablets (gr.  v.),  twice  daily,  may  also  be  given,  or  calcium  sulphide  (gr  l) 
may  be  administered,  but  their  beneficial  effect  is  doubtful  Diluted 
sulphuric  acid  {\\  xx.-xxx.),  well  diluted,  every  four  hours  may  be tried  Occasionally  a  small  boil  may  be  aborted  by  applvin/?  a 
droplet  of  pure  carbolic  acid  by  means  of  a  pointed  pencil  of  wood 

FxG.  55o.-PaRULENT  Folliculitis  of  the  Legs  and  Thighs. 
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PURULENT  FOLLICULITIS  OF  T
HE  LEGS. 

Deflnition.— A   purulent   inflammat
ion   attacl<ing   many  hair 

fnllirlf^s  of  tlie  legs  and  thighs.  .      ,  , 

Historical  and  GeographicaL-The 
 condition  as  extreiiiely  common 

in  Cevlon  and  Southern  India,  in  t
he  former  especially  among  the 

looZel.    It  was  investigated  by  one  of  us  ̂^^-^Xl'^'^^^^^^^ 

very  similar  or  identical  condition  has  been
  ̂ ^^ef  t)y  R,  Crans^^^ 

I  ow  in  Scotland  in  miners  worki
ng  m  mmes  flooded  with  water. 

mmoiV-lt  is  apparently  due 
 to  the  usual  pyogemc  cocci. 

Cptomatology.-?he  patient  presents  on.his  legs-e^^^^^^^^^ 

the  extensor  region— numerous 
 whitish  corneal  pustules,  t^acn 

''pPro&"-The  disease,  if  left  untreated,  runs  a
  very  long 

'°Treatment-The  treatment  consis
ts  in  i'^pilation  applieatioii  of 

anrp\'^"dUings,  and  later  th^^ 

from  the  lesions,  gives  good 
 restilts. 

PYOSIS  PALMARIS. 

on  the  palms  of  the  hands,    ine  P^^luic  j^^arked  inflam- 
nor  form  crusts  ;  they  are       surrounded  by  ̂ ny  ̂ ^^^        ̂   i, 

matory  halo.  Pruritus  is  shght  ̂^^^^^^^f.^^.J^^'e  m^^^  cause 
cocci  are  found  in  the  pus  but  P^^^ably  

these  are  not^^^ 

of  the  eruption,  inasmuch  as  n^l^l^^^j/^.^^^f^if 

of  ringworm  by  the  absenc
e  of  any  fungus. 

DERMATITIS  RIMOSA 
 OF  THE  TOES. 

^^^T^X
^i^rZ 

 residents,  especially 

during  the  hot  season. 
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^Etiology. — The  condition  seems  to  be  a  pyogenic  infection, 
starting,  in  some  cases,  on  slight  lesions  produced  by  a  localization 
of  Epidermophyton  cruris  to  the  toes.  This  localization  of  the 
fungus  was  first  observed  by  Sabouraud.  The  fungus  per  se  in 
this  situation  gives  rise  to  very  slight  symptoms,  very  often  only some  scaliness  and  pruritus. 

Symptomatology— The  patient  first  complains  of  great  itching 
between  the  toes,  without  there  being  present  any  papular  or 
vesicular  lesion.  On  scratching  to  relieve  this  itching,  portions 
of  the  epidermis  become  removed,  and  small  superficial,  red  irritable 
abrasions  are  seen.  These  become  severer,  and  deep,  extremely  pain- ful fissures  appear  between  the  toes  in  almost  all  the  cases.  This 
dermatitis  is  difiicult  to  cure,  but  disappears  rapidly  on  the  patient 
gomg  to  the  hills  or  to  Europe.  It  may  remain  quiescent  for  long 
periods,  and  then  reappear  again.  During  the  periods  of  quiescence some  pruritus  may  occasionally  be  felt,  and  the  skin  between  the 
toes  may  easily  crack  or  be  slightly  scaly. 
A  somewhat  similar  affection  was  described  long  ago  by  Martin  Costa 

who  ctnedtt°  f"'"^  .^'^^^r'^l"  f"^^**^"'^  ̂ ^^^  ̂ ^^y  common  among  natives, who  called  It  frieira.'  He  believed  it  to  be  caused  by  the  heavy  perspira- 
tion, and  accumulation  of  dust  and  dirt  between  the  toes.  Perspira 

Treatment.— This  consists  in  keeping  the  patient  at  rest  for  a  few 
days,  dressing  the  affected  parts  continuously  with  diluted  carbolic 
lotion  (I  per  cent.),  or  resorcin  lotion  (i  to  i  per  cent.),  and  later 
offt^"?  ̂ /k"'"'  oxide  paste,  hazehne  cream,  or  a  bismuth-boric ointment  (bismuth  submtratis,  gr.  xxx.  ;  acidi  borici,  gr  xv  • vase  me,  lanolme  aa  3iv.).  The  stockings  should  be  white  and should  be  changed  at  least  twice  daily,  and  should  be  boiled  before 

should  hp  antimycotic  treatment 
should  be  carried  out  when  the  acute  stage  is  over,  or  during  the quiescent  periods,  by  means  of  silver  nitrate  (3  per  cent )   or  a 
strong  solution   of  potassium  permanganate   (gr^  xS   to  Ti  ) painted  on  once  or  twice  daily  ;  or  tinctSre  of  iodine  may  be  used If  the  lesions  are  dry  and  there  are  no  excorations. 

DERMATITIS  BULLOSA  PLANTARIS 

Synonym.— Foot-tetter  (Cantlie). 
Historical  and  Geographical  Distribution.- This  affection  was 

z^Sr^r^  ^^^^ 

of  Epidermophyton  cruris  to  the  soles  localization 

Symptomatology    It  commences  with  blebs  on  the  sole  of  the 
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Thoro  is  intense  itching.  Occasiona
lly  the  condition  spreads  to  other 

There  IS  intense  itcnm^  usually  dies  away  in  the  cold  season,  but 
parts  of  the  ̂°^^y;, to  Cantlie,  patients 

''p?o|nosis.-The  condition  is  of 
 difficult  cure  and  relapses 

li  in  4000)  or  carbolic  acm  [2  per  ccul.;,  '^ff  ,  ,  .  .-ii
 

Lilt  lead  lotion  (liq.  V'rV^Zl  o^Xc  oi^dL)  may  S 

S:ifdU:sraSt:Umgafootbathtw^^^^^^^^^^ 
(I  per  eent.)  <>f  Pf™™f™^'<*il'  fsttrile  needk  and  touched  with 
the  blebs  should  be  pricked  with  a  «""«  "|f,^'j%„„,<l  by  dressing 
asolutionof  permanganate  

gr.xx.-xxx.  to  oi.),ioiioweu  
, 

^r.inc  oxiL,  dermatol.  dt\'o  tagi',  when  the  acute 

sta^^etp\TstenS»^^ 

Sit^tot'pe5"SitTf«  :S
"rmo\st  leSs,  or  tincture

  ot 
iodine  if  the  lesions  are  dry.  ^.a! natives 

acid  for  half  an  hour 

VELDT  SORE. 

Synonyms.-Natal  sore,
  Ulcerative  dermatitis,

  and.  according 

to  some  authorities,  Barcoo  rot.         ̂ „„,iition  is  known  in  South 
Historical  and  Geographical  -The  condihon  is        ̂ ^^^  ̂^.^.^^^ 

or 'barkoo  rot,' is  Identical  With  veW^^^^^^^  streptococcic  origin. 

dun'd\1UfoS:?usTro'r£^ vesicans.  «o^+^nn  hppins  as  very  small  superficial 

Symptomatology  -The  afection  b^^^^^^^ 
itching  papules,  which  ̂ ^P^f/Ji^J''^^^^^^^  of  a  threepenny-piece 
and  coalesce,  forming  a  crusty  lesion  tn^^^^^^  ^^^^  ̂^,^,1 

to  a  crown.  If  the  crusty  exudat^^^^^  ̂ e'-y  shallow  ulcer,  with  a 
appear  in  most  cases  f,\^;^P^;Sat  festooned  margins.  The 
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The  ulcer  may  be  painful,  but,  especially  at  the  beginning,  there 
IS  frequently  more  itching  than  pain.  The  proximal  lymphatic 
glands  may  be  enlarged.  Several  such  sores  may  be  present  at  the 
same  time.  The  hands,  forearms,  feet,  and  legs  are  mostly  affected. Harman  has  seen  as  many  as  twenty  such  sores  on  one  man.  The 
duration  of  the  affection  varies  between  one  and  three  months  but 
occasionally  may  last  as  long  as  six  months. 
Treatment.— The  treatment  consists  in  keeping  the  sores  dressed 

with  antiseptic  lotions,  such  as  perchloride  of  mercury  (i  in  4000) 
or  m  washing  the  sores  with  a  disinfecting  lotion,  and  then  apply- 

ing an  antiseptic  powder,  paste,  or  ointment  such  as  europhen 
(I  to  3  per  cent.),  iodoform  (i  to  3  per  cent.),  protargol  (5  to  10 
per  cent.)  or  calomel  (5  to  10  per  cent.)  b  . 

BARCOO. 

Synonym. — Barcoo  rot. 

This  condition  is  frequently  observed  in  tropical  Australia  and m  the  interior  of  the  subtropical  zone  of  that  continent.  It  has 

Erne.f  Rff  ?       ̂ '"'l^  others.    According  to 

SrioSr  Wca.'"^''  ""'^^  "^^^  ̂'"'^  -  denial 

rV.S^'^°^?^l'~^}^^     unknown,  but  some  authorities  consider  the disease  to  be  a  streptococcus  infection,  and  identify  it  with  veldt  sore 

deveZ  on'*'^°'f•T^r^^"^  condition  mav develop  on  any  slight  abrasion  of  the  skin.  A  crust  forms  which gradually  becomes  larger,  thicker,  and  harder,  until  TtTs  quTte 

sprn?fneomW^  Th''"'^'^'''"i  I'  very  persistent,  but  may  disappear 
Trn^f  A        g^^neral  health  is  not  affected. 
ireaiment.—A  change  of  cHmate  is  very  beneficial  and  Bhrk 

leZT.et'^^f ^"^^  fr^^h  vegetables  If  ?ht 

L  beneficial.  "  
"^^^^  -^^^^^Pt^c  dressings 

BOTRYOMYCOSIS. 

DpS^If'~A^°*'^°T^°'^'  Hominis,  Granuloma  Pyogenicum 
presence  o?-7    ,?^^"^lomatous  condition  characterized  by  he 

S"and%l?S?irclSeTr'^'^       ̂ ^'^""''^  ̂ ^^^^ 

firs^'studied      ,  ̂«°g^^Phical  Distribution.-The  condition  was 

cord  afl  Istra  ioT'bn't  T^-'^  "^^"^^  ̂ "  '^'^  testicX 

cattle.    LaLfifr  fotVL^^mrr^^^^^^^ 

?n  ̂̂ ji^broii^^        ̂   in  the  ̂:^t^]szs^z. 
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;Etiology.-The  concUtion   
     probably  due  to  an 

 organ.. 

[Botryomyces  ̂ '^^^f ormans)    the  h^^^^  micrococci, 
kot  defined,  though  some  ̂ ^|l^o^^  f^^^^^^^^  ̂ Z^^^  in  the  lesions 
wrongly  in  our  opinion    Jlje  organism  ^.^^^^^^  ̂ .^^ 
made  under  the  form  oi  spher  cal  ̂ ^o^^^  itive,  and 

characters  of  a  staphylococcus  ^    ̂ ^^^1  ̂  

Some  authorities,  m  fact,        ̂ J^^^,^^^^^^  considers 
type  of  pyosis  due  to  the  ̂ ^^^^ f  ̂P^hi?  been  con- 

the  disease  to  be  due  to  an  arnyba  and  ̂ ^^^^ 

firmed  by  Bureau  and  Labbe.  .  ̂̂ ^^^^Jf^,,,'^blhk^  organisms, 
ourselves  in  Ceylon  have  never  found  a  y  a^^^^^^ 

but  only  bodies  with  the  characters  of  Bo^^^^^^  J^^^^^  ̂ ^-^^ 

our  cases,  which  were  typical  f^^^^^ad  deve^^^^^^^ 

had  been  suppurating  ̂ "^/^^.^g^l^^'but  we  do  n?t  bdieve  they 
were  also  present  and       yj^/^^^f  "^^^^^^  tumours. 
were  the  etiological  agen   

 of  the  granuloma  ̂  

Pathology.-The  condition,  ̂ ^  ̂f^  P/^gco  ical  examination  of 

characters  of  a  granuloma.    The  ̂ ^^^^^^P  ̂ ^^^^^^^  „f 

sections  shows  Y^^^g  P^^f  ve  y  vascular.  ̂ Later.  densei 
plasma   cells.    The  lesions  v^ry    ,  histopatho- 

Kbrous  tissue  ̂ %  ̂hseryed.    In  A^^^^^^^^^ 

iTii!rtTe?
tio^^^^^^^

^  -  ̂  ''''''''' 

was  also  present  in  most  of  them  ^    develops  on  some 

symptomatology -The  conditio^^^  ̂ ^pon  the  site  of  any  abrasion 
suppurating  wound,  but  rnay  occnr    P  cherry-red,  granu- 

or  wound.  It  appears  as  J  /"^^'^'^^i^h  of  various  size-from 

lomatous  nodule  or  ̂ ^f  ̂-Q^^^^Jon^^^^^^^ 
a  pea  to  a  nut  or  l^^-g^J-  ̂ ^/Jf^Xdasti  consistency  ;  later  may 
lated.    At  first  it  is  of  /\ther  s°it  elastic  ̂ ^^^^  ̂ ^^^^^^^ 
become  fibrous  and  much  harder  ,    i  ner  occasion- 

also  found  mmos 

pedunculated  form  m
ay  he  cureci  oy  g 

thoroughly  disinfec
ted. 
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SKIN   DISEASES  {cont
inued) 

—TROPICAL  DERM
ATOMYCOSES 

Tropical  de™ato,nycoses-Tinea  cruris-m^^^ 

losis—Pennicilliosis—Pinta— Refer
ences. 

Tropical  Dermatomycoses. 

lEp  cruris  Castellani  1905.  common
  variety  of 

Tinea  cruris  (dhobie  itch). 

Ep.  perneti  Castellani  1907.  v
ariety  of  imea 

Ep.  7£um  Castellani  1909.  v
ariety  of  Tinea 

T.  noToformans  Castellani  19
".  variety  of Tinea  cruris.  .  , t 

T.  macfadyeni  Castellani    1905
.   variety  ot Tinea  alba.  ,  -r  „„^  aihi- 

T   Due   to   fungi   of   the   T
.  Nieuwenhuis  1 907.  Tmea 

genus  Z:thara^  Castellani  1905.  Tinea  sabou- 

^^/^^rrorui^y   r    ::ilte:T
cl^eXX..i  1908,  Tinea  nigro- Microsporon    Uruoy   i.  '-•^y"  , 

-  B43  1  ^.  ::ZTse  Joyeux  1 9i3.  variety  of  Tinea 

T.  vtiaceum  Bodin  1902.
  variety  of  Tinea 

T.    Sltu^    Bodin    1902,  --^f-fT,£ 

Castellani  19".  variety  
of  Tmea  capitis 

T  polygonum  Uriburu  1909. T.  e,Tsiccfltem  Uriburu  i  909-  ^^ty 

Microsporon  flavescens  P.  
Horta  1 91-  va 

I        of  Tinea  capitis  and  corporis. 

rEn  concentricum  Blanchard  
1901,  Tmea  im- 

--^^    castellani    
19..    Tinea  mi- ton  Castellani  1909     (^^^  bncata^..  ̂ ^^^^  ̂ ^^^  ̂ .^^^  i^^ersecta. 

^^enus  Mf/«sLS:|M
.  tropica  Castellani  :905

.  Tinea  flava. Baillon  1889-  J  ̂ ^^2 
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IV.  Due   to   fungi   of  the")  C.  mff«sowj  Castellani  1 905,  Tinea  nigra. genus    Cladost>onum\C.    mndagascariense    Verdun    191 3,  peculiar 
Link  1809 nodular  affection. 

V. Due  to  fungi  of  the 
genera  Saccharomyces 
Meyer  1838,  Crypto- 
coccus  Kutzing,  Cocci- 
dioides  Rixford  and 

Gilchrist  1897,  Mo- 
nilia  Gmelin  1791 

Several    species,    some    oi\  yarieties  of 
which     incompletely  ̂ blastomycosis. investigated 

VI.  Due   to   fungi   of  the 
genus  Nocardia  Toni-{ 
and  Trevisau  1889 

N.  minutissima  Burchardt  1859,  erythrasma. 
N.  carougeaui  Brumpt  1910,  juxta-articular nodules. 

A'',    tenuis    Castellani    191 2.  trichomycosi.s axillarum. 

I  N.  thibiergei  Pinoy  and  Ravaut  1909,  nodular 
I  affection. 
*  N.  vivierei  Verdun  1 91 2 ,  nodular  affection. 

Vn.  Due  to  fungi  of  the 
genera  Sporotrichtim 
Link  1809,  Heniispora 
Vuillemin  1906.  Eyi- 
antiothamnus  Pinoy 
1 91 T ,  Scopulariopsis 
Bainier,  Cladosporium 
Link  1809,  Acremo- 
nium  Link  1 809 

VriT.  Due  to  fungi  of  the 
genera  Aspergillus 
Micheli  1725,  Sterig- 
matocystis  Cramer 
1869,  Madurella 
Brumpt  1905,  In- 
diella  Brumpt  1 906, 
Nocardia  Toni  and 
Trevisan  1889,  Sporo- 
trichum  Link  1 806, 
Monosporium  Bonord 
and  Saccardo  1898 

IX.  Due   to   fungi   of  the 
genera       Aspergillus  \ 
Micheli    1727,  Peni-\ 
cillium  Link  1809 

Varieties  of 

sporotri- 

chosis found 
in  the 

tropics. 

Various 

types  of gummatous affections. 

'  Sporotrichum  beurmanni  Matru- chot  and  Ramond  1905 
S.  shenki  Hektoen  and  Perkins 

1 900 
5.  astero'ides  Splendore  1917 
S.  indicum  Castellani  1908 
Hemispora    stellata  Vuillemin^ 

1906 
Enantiothamnus   braulti  Pinoy 
1912  ^ 

Scopulariopsis  blochi  Matruchot  " 
191 1 

Cladosporium  madagascariense Verdun  1913 

/Aspergillus  bouffardt  Brumpt  1 906 
Sterigmatocystis  nidulans  Eidam  i  883 
Madurella  mycetomi  Laveran  1902 
M.  bovoi  Brumpt  1910 
M.  tozeuri  Nicolle  and  Pinoy  1 906 
Indiella  mansoni  Brumpt  1906 
I.  reynieri  Brumpt  1906 
/.  somaliensis  Brumpt  1906 
Nocardia  madurce  Vincent  1894 
A'',  astero'ides  Eppinger  1890 
N.  pelletieri  Laveran  1906 
N.  bovis  Harz  1877 
A''.  Israeli  Kruse  1896 
Sporotrichum  beurmanni  Matruchot  and Ramond  1905 

Monosporium  apiospermum  Saccardo 
1 91 1 

A.  barhcB  Castellani  1907,  Aspergillosis  of 
hairy  parts. 

P.    barbcB   Castellani    1907,   Penicilliosis  of 
hairy  parts. 

e 
o 

o 

CO 

0) 

X. Due  to 

genera 

f Aspergillus  Micheli  17:25  1 

fungi   of   the]  Penicillium 'Link  180  g 1  Monilia  Gmelin  1791 
[Montoyella  Castellani  1907] 

Pinta. 

93 
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.         ;  T.  gieanteum  Behrcnd,  piedra. 
XI.  Due  to   fungi   of  the       "  "  (Tropical  vatie- 

genus  Tnc/ios/joww-  Species  as  yet  not  weuj  ties  of  nodular 
Behrend  1890  [    determined  trichomycosis. 

XII.  Due   to   fungi   of   the  j  p.^-.^^^.^.^.^^^^  Castellani  iq( variety 
genus     P'liyrosporum  ,  tropical  seborrhoca. Sabouraud  1903  J 

From  the  above  table  it  will  be  seen  that  trop
ical  dermatomy- 

coses  sensu  stndo— viz.,  occurring  only  in  
the  tropics— are  com- 

paratively few.  Most  of  them  are  endemic  also  m  tempera
te  zones, 

though  occurring  there  rarely,  or  at  any  rate
  less  frequently,  than 

in  the  tropics.  We  may  mention  as  exam
ples  tmea  cruris  and 

madura  foot.  The  same  remark,  however,  app
lies  to  every  other 

branch  of  tropical  medicine.  .        i   ui  /i 

The  frequency  of  dermatomycoses  in  the  t
ropics  is  probably  due 

to  the  hot,  damp  climate  being  very  favo
urable  to  the  growth  01 

vegetal  parasites. 

TINEA  CRURIS  (DHOBIE  ITCH). 

Synonyms.— Tinea  tropicahs,  Tinea 
 inguinalis.  Tinea  axiUaris, 

^'SXn^^V'heTerm  '  tinea  cruris-'  indicates  a  group  of  epider- 

mophytoses* and?^^^  which  are  clinicaUy  
characterized 

by^theii  tendency  to  develop  on  the  
scruto-crural  and  mgmnal 

''Srical  and  Geographical.-Tinea  cruris  is  extremely  c^^^^^ 
all  over  the  tropics  ;  it  is  met  with  also  

m  subtropical  regions,  and 

a? ter^^erate  zoL,  being  first  described  by  He^ra  m  Eur^^^^^^^^^ 

the  name  of  eczema  marginatum.    In  
1905,  CasteUani,  as  th^ 

result  of  the  investigation  of  numerous  
cases,  came  to  the  conclusion 

hlutloul"^ nnd  MacLeod  suggested  the  na
me  tmea  craris  lor  the  anectioii

. 

For  tL  fungus  most  frequently 
 found  in  such  cases,  character  

zed 

b^the  yelZish  cultures,  CasteUani  used  /^^^-^'Tj^f'^^
gZ 

rJuHs  Fernet  found  and  descri
bed  a  fungus  for  which  CasteUam

 

su/Jested  later  the  name  Trichoph
yton  ferneti.  In  1907  Sabouraud 

?Sgated  in  a  complete  manne
r  the  condition  m  France  which

  e 

railed  Ine^^^^^^^^  There  can 
 be  no  doubt  that  tmea  mgmnah. 

""casSlani's  further  researches  have  
shown  that  other  fungi 

^^^Ef  cruris  may  give  ri
se  to  tinea  cruns,  each  speaes  

givn,g 

riseta  sfightly  f-^,]^^!  t^STx.^^  three 

a.St°l^tTl;Si^^^ 
give  rise  to  the  evnphon—Ept

dermophyton  ciuns,  np.  jor 
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Ep.  riibnim,  and  Trichophyion  nodoformans — and  there  are  probably 
several  other  not  yet  described  species. 

The  description  of  these  fungi  is  given  in  Chapter  XXVII.  (see 
p.  78S).  Attempts  at  experimental  reproduction  of  the  disease 
made  by  Sabouraud  and  one  of  us  in  human  beings  and  monkeys 
have  failed. 

Symptomatology. — The  term  '  dhobie  itch  '  is  used  very  loosely  in 
the  tropics  by  the  lay  public  to  denote  practically  any  pruriginous 
skin  affection.  The  term  is,  however,  speciaUy  used  to  denote  a 
form  of  severe  pruriginous  affection  which  mostly  affects  the  inner 
surface  of  the  thighs,  occasionally  the  axillae,  and,  in  stout  women, 
the  regions  under  the  breasts.  It  is  in  this  stricter  meaning  that 
the  term  is  used  by  medical  men  practising  in  the  tropics. 
The  chnical  features  of  the  affection  correspond  to  Hebra's 

'  eczema  marginatum.'    In  a  weH-marked  case  the  perineum, scrotum,  and  the  inner  surface  of  the  thighs  present  large  festooned 
patches,  with  an  elevated  abrupt  margin  ;  the  whole  of  the  patches 
are  bright  red,  or,  in  a  later  period,  the  margin  only  is  red,  while 
the  rest  of  the  patch  is  of  a  fawnish  colour,  or  even  of  normal  colour. 
The  pruritus  is  unbearable.    Owing  to  scratching,  a  secondary 
pyogenic  infection  or  an  eczematous-Hke  dermatitis  may  develop. 
The  disease,  if  not  properly  treated,  is  extremely  chronic  ;  the 
condition  improves  during  the  cold  season,  but  gets  worse  again 
during  the  hot  months.    Patients  who  suffer  badly  from  dhobie 
Itch  may  get  almost  well  in  a  few  days,  without  any  treatment, 
on  going  to  the  hills  ;  on  returning  to  the  plains  the  pruritus 
and  all  the  other  symptoms  reappear.    The  affection  has  been 
known  to  last  for  many  years.    It  is  to  be  noted  that  after  a  time 
the  eruption  may  spread  to  the  other  parts  of  the  body— the  abdo- 

men, the  trunk,  legs,  etc.    In  such  situations  it  may  develop  in 
rings,  or  may  form  solid  elevated  dark  red  patches  ;  while  the 
disease  may  be  chnically  indistinguishable  from  ordinary  tinea 
circmata.    In  some  cases,  though  rarely,  the  eruption  starts  first 
on  the  chest  and  arms,  and  from  there  spreads  later  to  the  armpits 
and  cruro-inguinal  regions. 

Clinical  Varieties.— The  above  description  mostly  applies  to  the 
disease  as  produced  by  Epidermophyton  cruris,  which  is  the  com- 

monest fungus  found,  and  by  Ep.  perneti.  In  the  cases  due  to  Ep 
rubrum  the  affected  parts  often  present  from  the  very  beginning 
an  eczematoid  appearance.  The  edge  is  perhaps  not  so  raised  as 
in  other  types  of  tmea  cruris,  but  very  abrupt,  made  up  of  numerous 
rather  small,  close-set  papules,  covered  at  times  by  minute  bloody 
crusts  due  to  scratching.  The  eruption  may  also  be  present  in 
tne  shape  of  large  complete  or  incomplete  gyrations  enclosing  normal 
skin,  or  solid  patches  may  be  seen.  The  variety  clue  to  Ep.  rubrum 
nas  great  tendency  to  spread  to  other  regions  of  the  body 

In^  the  cases  caused  by  Trichophyion  nodoformam  the  eruption 
has  thick  elevated  margins,  and  along  the  edge  deep-seated  nodules 
lesembling    blind  boils  '  are  present,  the  fungus  being  capable  of 
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attackinR  the  hair  follicles  and  having  py
ogenic  properties.  The 

h  fection  may  spread  from  the  inguinal
  regions  to  other  parts  of 

the  body    We  have  seen  a  case  present
ing  a  nodular  eruption  due 

to  th?.  fungus  in  the  groins,  and  at  t
he  same  time  presenting  a 

typical  kerion  barbae  dSe  to' the  same  orga
nism  on  the  right  chee  . 

^Re4ns  of  the  Body  af!ected.-The  erupt
ion  as  already  stated, 

is  genera  ly  localized  to  the  cruro-ing
uinal  and  axdlary  regions 

hence  the  name  'tinea  cruris  seu  inguinah
s'  ;  but  the  same  fung 

spread  in  many  cases  from  those  regions 
 to  any  other  part  o 

ihe  bodv  except  the  scalp.    In  some  f
ew  cases  the  eruption  may 

fi  St  appear^^^^^^^^  o?  chest,  etc.,  and
  then  spread  to  the  groms 

FXO    551  -DHOBIE  ITCH  OK  TH
E  CRURO-INCUIK REGIONS:  TiNKA  CKUKIS. 

F;-om  the  same  case  (due  to  Epide
rnopkyton  cruris)  as  the  coloured 

plate. 

and  armpits,  or  may  never  afect  these  regions  He^^^^^^^^^^^ '  tinea  cruris  '  and  '  tmea  mguma  s  •  dhobie 

priate,  and  the  term   ̂ ea  tropica^  s  o^^^^^^^^^ 
itch,'  might  be  used    J^.^^^^^^..^™^  Sabouraud  and  later A  localization  of  great  impoitance  noieu  uy       ,  the  toes 

by  Whitfield,  is  when  the  fungi  invade  he  s^^^^^^ 

(tinea  interdigitalis) .    In  this  ''^""^l'^^  .^J^^^'T' ̂   rise  to 
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of  secondary  bacterial  affections  causing  a  most  distressing  der- 

matitis, known  to  the  planters  by  the  name  of  '  mango  toe,'  and 
already  described  on  p.  1466. 

Communicability, — Tinea  cruris  is  known  in  the  East  as  dhobie 
itch,  from  the  popular  belief  that  it  is  contracted  from  linen  which 
has  been  contaminated  while  being  washed  by  the  dhobie  (native 
laundryman) .  As  to  how  far  this  belief  is  correct  we  are  not  in  a 
position  to  say.  We  have  never  succeeded  in  finding  the  fungus 
in  clothes  newly  received  from  the  dhobie,  either  microscopically 
or  by  inoculating  small  portions  of  the  linen  in  sugar  media.  We 
are,  however,  inclined  to  think  that  the  popular  belief  may  to  a  cer- 

FiG.  552.— Dhobie  Itch  of  the  Axillary  Regions:  Tinea  axillaris. Case  due  to  Epidermophyton  cruris. 

tain  extent  be  correct.  We  have  been  told  by  old  sufferers  from dhobie  Itch,  who  used  to  be  frequently  reinfected,  that  on  their 
ceasing  to  give  their  clothes  to  the  dhobie,  and  having  them  washed 
in  the  house  mstead,  the  disease  did  not  again  affect  them  In 
Colombo  dhobies  are  in  the  habit  of  washing  the  clothes  in  a  lake, or  in  small  pools  of  water  more  or  less  stagnant.  It  is  certain  that 
clothes  belonging  to  infected  person?  are  washed  together  with 

o  cTrins'hnnl  ̂ ""f"''  ̂ v^^^^  contagious;  truf  epidemics occur  in  schools  and  among  soldiers  in  barracks. 
Prognosis.— If  the  affection  is  not  energetically  treated  it  has  a endency  to  become  very  chronic  and  last  for  years.  Occasionallv 

the  eruption  spreads  to  the  whole  body,  forming  rings  or  solid 
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patches  •  at  other  times  a  distressing  dermatitis  develops  on  old 

dhobie-itch  patches,  due  to  scratching.  Tinea  cruris 
 may  dis- 

appear during  the  cold  season  or  when  the  patient  goes  to  the  hi
Us, 

only  to  reappear  as  soon  as  the  hot  season  commenc
es.  During 

the  period  of  quiescence  the  skin  of  the  affected  region
s  often  shows 

^  a  brownish   discoloration,  furlura- 

ceous,   somewhat   similar   to  ery- 
thrasma. 

Diagnosis. — ^The  diagnosis  is  easy 

in  recent  cases,  the  festooned  appear- 

ance of  the  eruption,  limited  by  a 

sharp,  elevated,  bright  red  edge, 

being  quite  typical.  In  old  cases, 

especially  when  secondary  lesions 

due  to  scratching  are  present,  the 

diagnosis  may  be  very  difficult,  the 

affection  being  often  mistaken  for 
eczema. 

In  doubtful  cases  the  microscopical 

examination  will  be  of  great  help. 

It  must,  however,  be  noted  that  in 

old  cases  the  fungus  may  be  ex- 

tremely scarce,  the  mycelium  being 

practically  absent,  and  only  a  few 

spores  being  found  ;  it  is  well  to  take 

the  scrapings  for  microscopical  exam- 
ination from  the  edge  of  the  eruption. 

The  differential  diagnosis  must  be 

made  from  erythrasma,  intertrigo, 
and  eczema . 

In  erythrasma  the  patches  have  a 

fawnish  or  dark  reddish  colour,  and 

present  often  a  fine  pityriasic  des- 

quamation ;  the  eruption  is  not 

limited  by  a  raised  red  edge  ;  the 

fungus  Nocardia  minutissima  is  quite 

different  from  the  fungi  found  in 
dhobie  itch. 

Intertrigo  is  very  common  m  the 

tropics,  especially  in  corpulent  
per- 

sons. The  lesions  are  very  super- 

ficial have  not  a  festooned  contour,  and  the  marg
in  is  not  sensibly 

elevated  ;  no  Epidermophyton-  or  Trichophyton-h].e  ̂ f^^^l^J^""^^^ 

Saccharomycetic  intertrigo  is  rare  ;  there
  is  no  elevated  margin  and 

the  fungus  is  found  to  be  a  Saccharomyces  (5.  ̂ f}^^o
m) 

Primary  eczema  of  the  scrotum,  and  of  the  skin  of  ̂^e  thigfe  ̂ ^^^ 

contact  with  it,  is  as  frequent  in  the  tro
pics  as  it  is  m  temperate 

zones.    The  eczema  is  generally  of  the  mois   
variety  • 

surface  the  absence  of  the  festooned  
elevated  margin,  distmgmsli 

—Dmobie  Itch  of  the 

Axillary   Regions  :  Tinea 
axillaris. 

Case  clue  to  Epidermophyton  cruris. 
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it  from  tinea  cruris.  As  already  stated,  howeve
r  an  eczematous- 

like  dermatitis  due  to  scratching  often  develops  after  a 
 tnne  on  old 

dhobie  itch  lesions.  . 

Diagnosis  of  the  Toes'  LocalizaHon.—  nie  complainmg
  of  severe 

itching  between  the  toes,  even  if  there  are  no  obj
ective  symp- 

toms whatever,  should  in  the  tropics  always  arouse  the  sus
picion 

of  a  possible  local  fungus  infection,  especially  if  the  pat
ient  suffers 

at  the  time,  or  has  been  suffering  from  tinea  cruris,  and  scr
apings 

should  be  niade  and  examined  microscopically.  It  is  impo
rtant 

to  make  the  diagnosis,  as  by  treating  the  condition  the 
 develop- 

ment of  that  distressing  dermatitis  known  as  mango  toe  (see  p.  1465) 

may  often  be  prevented. 

Treatment— Our  usual  line  of  treatment  is  as  follows  :— 

Mild  Cases.— k  resorcin  saHcyhc  ointment  applied  twice  daily  : 

Resorcin,  7,i. ;  acid  salicylic,  gr.  x. ;  vasehne,  lanoline,  aa  
7^^■ 

Tincture  of  iodine  also  is  very  efficacious,  but  induces  a  certain
 

amount  of  smarting,  and  must  be  apphed  with  care  and  in  only 

very  recent  cases  with  no  eczematoid  lesions.  In  some  cases  we 

use  Vleminckx'  solution  or  lotio  calcii  sulphurati  (slaked  lime  4, 

sublimed  sulphur  4,  distilled  water  35  ;  boil  together,  evaporate,  and 

filter  to  produce  20  of  solution),  pure  or  diluted.  A  sodium  hypo- 

sulphite solution  (sodium  hyposulphite  5ii-.  aq.  si.)  may  also  be  used. 

Severe  Cases.~We  use  a  chrysarobin  ointment  (2  to  5  per  cent., 

a  good  formula  being  chrysarobin  gr.  x.-xxv.,  unguentum  zinci  gi.). 

The  result  is  generally  fairly  successful.  The  patient  should  be 

informed  that  the  medicine  stains  the  linen,  often  irritates  the  skin, 

which  may  become  cedematous  and  dusky  red,  and  that  occasionally 

unpleasant  evidences  of  absorption  may  take  place,  with  fever, 

diffuse  erythema,  and  hsematuria.  Chrysarobin  should  never  be 

used  when  there  is  some  affection  of  the  kidneys.  The  irritation 

induced  by  the  chrysarobin  ointment  may  be.aUayed  by  calamine 
lotion,  lead  lotion,  or  an  ichthyol  ointment  i  per  cent. 

Chrysarobin  is  obtained  from  araroba,  whicli  is  known  by  the  name  of 
'  goa-powder  '  all  over  the  East.  The  crude  goa-powder,  partly  dissolved 
in  vinegar,  is  often  used,  but  frequently  induces  very  severe  inflammatory 
symptoms. 

In  obstinate  cases  we  use  local  applications  of  turpentine-oil  in  the 

morning,  and  at  night  a  resorcin  salicylic  ointment  ;  if  the  parts'are  much inflamed,  at  night  simply  a  boric  ointment.  This  treatment  gives  good 
results.  Turpentine  is  generally  well  borne,  but  patients  often  complain  of 
a  smarting  and  burning  sensation  a  quarter  of  an  hour  after  the  application. 
Exceptionally  one  meets  with  patients  who  cannot  stand  turpentine. 

Cases  complicated  with  Eczematous  Dermatitis  and  Fissures. — In 
such  cases,  in  our  experience,  it  is  better  to  use  at  first  a  soothing 
treatment  by  lead  lotion,  or  a  solution  of  resorcin  (|  to  i  per  cent.), 

or  glycerin,  boracis  in  rose-water,  with  the  object  of  first  healing 
the  eczematous  lesions.  Later,  to  the  rhagades  which  so  often 

develop  in  the  inguinal  regions,  we  apply  a  solution  of  nitrate  of 

silver  (arg.  nitr.,  gr.  v.-xv. ;  sp.  cTsth.  nitr.,  gi.).  We  touch  with  this 

solution  the  rhagades  and  the  moist  parts  ;  this  application  is  some- 
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what  painful,  but  the  pain  soon  disappears,  and  the  fearful  itching 
is  relieved  almost  immediately  ;  moreover,  the  nitrate  of  silver 

destroys  the  ftmgus.  At  night  we  apply  a  mild  ichthyol  ointment 
(i  per  cent.)  or  hazeline  cream  all  over  the  eruption  ;  as  soon  as  the 
parts  have  become  less  moist,  we  begin  the  chrysarobin  treatment. 
A  precaution,  which  must  always  be  observed  during  and  after  the 
treatment,  to  prevent  reinfection  is  to  dust  all  the  undergarments 

with  antiseptic  powder — for  instance,  Hanson's  powder  (ac.  bor., 
zinc,  ox.,  amyh,  aa  p.  seq.)  ;  salicylic  powder  (ac.  sahcyl.,  gr.  x.  ; 
talci  venet.,  §i.)  ;  menthol  powder  (menthol,  gr.  v.  ;  alcohol,  q.s.  ; 
talci  venet.,  31.)  ;  dermatol  powder  (dermatol,  gr.  xx.  ;  talci,  gi.). 

It  is  advisable  to  wear  small  bathing-pants,  which  can  be  washed 
in  the  house. 

Treatment  of  Generalized  Dhobie  Itch. — When  the  eruption  is 
diffused  aU  over  the  body,  the  simplest  treatment  is  as  a  rule  the 

apphcation  of  tr.  iodi  or  lin.  iodi,  treating  only  one  portion  at 
a  time.  A  chrysarobin  ointment  (2  to  5  per  cent.)  may  also  be 
used. 

Treatment  of  Dhobie  Itch  localized  to  the  Toes. — ^During  the  quies- 

cent periods,  or  when  there  is  only  pruritus  and  a  little  scaliness, 

tincture  of  iodine  may  be  used,  or  an  alcoholic  solution  of  salicylic  acid 

(2  per  cent.).  When 
there  are  acute  symp- 

toms of  dermatitis,  the 
treatment  must  be  at 

first'  a  soothing  one,  as described  on  p.  1467. 

TINEA  ALBA. 

Remarks.  —  Tinea 
alba  is  in  reality  only 

a  form  of  dhobie  itch  ; 

the  term  is  applied  to 

various  diffuse  tricho- 

phytic  and  epider- 
mophytic  conditions 
which  give  a  white 

powdery  appearance 
to  the  skin  of  the 
natives. 

.ffitiology. — The  com- 
monest fungi  found 

are  Ef.  rubrum  Castellani  igog  and  T.  macfadyeni  Castellani  1905, 

the  description  of  which  is  given  on  pp.  787  and  789. 

Symptomatology.— The  arms,  legs,  chest,  and  occasionally  the 

whole  body,  present  a  diffuse  eruption  of  white  powdery  appear- 

ance, this  being  due  to  the  very  numerous  small  white  pityriasic 

Fig.  5  54. — Fungus  of  Tinea  alba  :  Tr. 
macfadyeni  castellani. 
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squanice  present.  The  margins  of  the  eruption,  especially  if  tiae 

causative  fungus  is  Ep.  ritbrum,  may  be  distinctly  raised  and  dotted 

with  minute,  close-set  papules. 

Course  and  Prognosis— The  course  is  very  chronic.  Apparently 

the  fungi  have  a  disturbing  action  on  the  production  of  pigment  in 
the  skin,  and  after  some  years 
white  leucodermic  patches  may 
develop,  in  which  no  fungus  is 
found. 

Diagnosis. — This  is  based  on 
the  diffuse  eruption  with  the 

abundant  fine  pityriasic  des- 
quamation, and  with  well- 

marked  limits — and  the  micro- 
scopical examination.  It  is 

quite  easily  distinguished  from 
tinea  imbricata  by  the  squamae 

being  pityriasic,  very  small, 

easily  detached.  In  leuco- 
derma  the  surface  is  smooth, 

no  squamte  being  present  and 
no  fungus  found.  As  already 
stated,  however,  if  the  eruption 
is  left  untreated  for  a  long 

time,  leucodermic  patches  may  -pic.  555.  Tinea  alba. develop. 

Treatment. — The  best  treatment  is  by  a  chrysarobin  ointment 
(2  to  5  per  cent.),  apphed  with  the  precautions  already  mentioned. 
Tincture  of  iodine  and  hniment  of  iodinei  may  also  be  used. 

TINEA  ALBIGENA. 

This  trichophytosis  was  first  described  by  Nieuwenhuis  in  Java. 

Nieuwenhuis'  researches  have  been  confirmed  and  enlarged  by 
Jeanselme  in  Indo-China  and  in  Siam  ;  in  the  latter  country  the 
disease  is  known  as  khi.  The  disease  is  fairly  common  in  the  Malay 
Archipelago,  and  is  occasionally  met  with  in  Ceylon. 

.etiology,— The  affection  is  due  to  a  Trichophyton  first  described 
by  Nieuwenhuis— r.  albiscicans  Nieuwenhuis  1907. 

The  spores  in  fresh  preparations  from  scrapings  are  almost  always 
absent  ;  the  mycelium  tubes  are  straight,  occasionally  showing  a 
double  contour  ;  they  are  often  dichotomous.  Nieuwenhuis  has 

grown  the  fungus,  using  Sabouraud's  sugar  media  ;  the  growth  is very  slow  ;  the  colonies  are  whitish,  and  show  a  powdery  surface. 
Symptomatology.— The  eruption  generally  affects  the  palms  of 

the  hands  and  the  soles  of  the  feet,  but  may  extend  to  the  fore- 
arms and  legs,  and  may-affect  the  nails.  It  begins  with  the  appear- 
ance of  small  pruriginous  spots  on  the  palms  and  soles ;  the 
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epidermis  becomes  raised,  and  bullae  develop,  containing  at  .first 

clear  serum  ;  the  bullre  break,  and  the  skin  remains  dry  and  peels 

off ;  the  parts  remain  tender,  and  there  is  desquamation  and  pruritus. 

A  process  of  diflusc  keratosis  develops,  the  palms  and  soles  becoming 

double  their  usual  thickness  ;  deep  fissures  may  be  formed  at  the 

natural  folds.     Several  horny  semidetached  discs  can  often  be 

Fig.  556. — Tinea  albigena. 

seen  at  the  dilated  orifices  of  the  sweat  glands.  The  affection  is 

very  chronic  ;  it  may  begin  in  youth  or  in  adult  hfe.  After  some 

time  a  process  of  apigmentation  of  the  skin  sets  in,  white  patches, 

leucoderma-hke,  developing,  and  extending  often  to  the  legs  and 
arms.  .  .  /  x 

Treatment— Tincture  of  iodine  and  chrysarobm  omtment  (i  to 

5  per  cent.)  answer  fairly  well,  but  the  apigmented  patches  
are  not 

cured. 

TINEA  SABOURAUDI  TROPICALIS. 

This  trichophytosis  was  first  described  by  Sabouraud  i
n  patients 

returning  from  Indo-China,  Japan,  and  Tonkin.  We  ha
ve  seen  a 

few  cases  in  Ceylon.  ^  •  7  17  v 

^Etiology.— The  disease  is  caused  by  the  fungus  TncJ
iophyion 

blanchardi  Castellani  1905  (synonym,  T.  srt&o»m«^^*  Casten
ani  1905). 

The  term  T.  sabouraudi  cannot  be  applied  to  this  T
nchopiiyton, 

as  this  name  has  already  been. used  for  another  
Trichophyton— 
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T.  sabjiiyaitdi  R.  Blancliard  1905.  This  fungus  cannot  be  grown  on 

Sabouraud's  media  or  any  other  media  we  have  tried.  Micro- 
scopically the  mycelial  tubes  do  not  show  a  double  contour,  and 

are  not  very  straight  ;  they  ai'c  often  banana-shaped.  The  seg- 
ments of  the  mycelium  are  all  separated  ;  the  mycelial  spores  are 

roundish,  and  are  shed  without  forming  a  filament  by  their  union. 
They  are  of  various  sizes. 

Symptomatology. — ^The  eruption  generally  commences  on  the 
uncovered  parts  of  the  body,  generally  on  the  legs  ;  the  patients 
often  state  that  they  think  the  disease  is  due  to  prolonged  immer- 

sion in  stagnant  water.  The  affection  begins  with  erythematous 
patches,  the  surfaces  of  which  are  covered  with  minute  pityriasic 
squamae.  After  reaching  the  diameter  of  about  i  or  inches,  the 
patches  become  circinate.  The  circination,  however,  is  incom- 

plete ;  it  is  only  segmentary.  In  dependent  positions  large  poly- 
cycHc  patches  may  be  seen,  but  only  one-half  or  one-third  of  the 
circles  are  clearly  seen,  the  rest  being  badly  defined.  The  base  of 
the  patches  at  this  stage  is  of  a  very  dark  bistre-brown  colour. 
The  border  shows  polymorphic  lesions,  fine  pityriasic  squamae, 
minute  vesicles  and  papules.  The  pruritus  is  very  marked,  and 
excoriations,  due  to  scratching,  are  constantly  present.  In- chronic 
cases  a  thickening  of  the  skin,  with  Hchenification,  takes  place, specially  at  the  circinate  borders. 

Treatment. — The  disease  is  difficult  of  cure  in  the  tropics,  though 
it  may  disappear  spontaneously  on  the  patient  proceeding  to 
Europe.  Chrysarobin  ointment  (i  to  4  per  cent.)  is  the  best treatment. 

TINEA  NIGRO-CIRCINATA. 

This  trichophytosis  has  been  observed  by  one  of  us  amone  Sin- halese natives.  
* 

etiology.— The  eruption  is  due  to  a  THchophyton-~T .  ceylonense Lastellani  igoS.    The  spores  are  very  few  in  number,  roundish 
rather  large  (4  ̂),  and  showing  a  double  contour.    The  nwceliai 
tubes  are  about  3I  ̂   in  breadth,  generally  straight.    The  fundus does  not  grow  on  any  of  the  ordinary  or  Sabouraud's  media 
Symptomatology.— The  eruption  is  found  most  frequently  on the  neck  and  scrotum,  and  consists  of  a  few  rings  with  thick  elevated 

hZf^^^'  /     encircled  skin  being  black-much  darker  than  the 

or  pustules.    The  edge  is  thick,  elevated,  of  a  dark  colour  with 
the  upper  portion  pmkish  or  occasionally  covered  by  a  dark'criS The  eruption  often  heals  spontaneously,  leaving  dark  round  sh 
patches  at  the  previous  seat  of  the  lesions  rounaisn 

thrtrtmrtfs'eas;'^^  "'"^PP^^^--  ̂ P°"taneously,  
and 

Dlagnosis.--The  only  dermatomycosis  to  which  it  has  a  slight 
resemblance  is  Tin.a  ,abouraud^,    Jke  latter,  howevei-   is  vfy 
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chronic,  and  invades  large  portions  of  the  liody ;  the  rings  arc 

segmentary,  not  complete,  and  the  edge  is  not  so  thick  an
d  elevated. 

The  condition  may  have  also  to  be  distinguished  from  a  cir
cmate 

frambceside  or  ringworm  yaws,  in  which  no  fungus  is  found
,  while 

Treponema  fertenue  is  present. 

Treatment.— Tincture  of  iodine,  freely  applied,  answers 
 well. 

TINEA  CAPITIS  TROPICALIS. 

Geographical  Distribution.-Tinea  capi
tis  is  found  in  every  part 

of  th?  tropics,  but  its  incidence  var
ies  from  country  to  country oi  LUC  Li  up  ̂ o,  ^^^^  ^^gg  common  than 

epidermopliytoses  and  tricho- 
phytoses of  the  body. 

In  our  experience  tinea  capi- 
tis is  less  common  in  India, 

Ceylon,  and  tropical  Africa 

than  in  Europe  and  America. 

On  the  other  hand,  it  is  ex- 

tremely common  in  American 

negroes. 
^Etiology .— The  fungi  found 

are  generally  of  the  genus  Tri- 

chophyton, but  many  of  them 

have  not  yet  been  completely 

studied.    In  Ceylon  the  com- 

monest fungus  is  T.  violaceum 

Sabouraud  var.  decalvans  Cas- 

tellani ;  in  tropical  Africa,  T. 

soudanense  Joyeux  is  common  ; 

in  South  America  T.  polygonum 

Uriburu,  T.  exsiccatumVnhurn. 

We  have  never  come  across 

cases  due  to  Microsporon  au- 

douini  ;  but   Jeanselme  and 

others  have  described  a  few  such  cases
.    Horta  has  described  a  rare 

s-oecies  of  Microsporon— M ■  flavum—m 
 Brazil. 

^Symptomatology.-It  may  be  said 
 in.  a  general  way  hat  the 

nrinrinal  dinical  signs  are  the  same
  m  the  tropical  types  o 

S   affe  tion  ls  in  tie  temperate  zones,  t^^g V^e  aSf  tf dele 

who  has  studied  the  subject  "^"roughly  w.U  soon  be  able  to  d^^^^^^^ 

small  clinical  differences,  and  will  s
oon  realize  that  /sji  general 

rSe  each  (nngns  gives  rise  to  a  slightl
y  different  JyPe  ""he  d isea«^. 

ThP  nrinrioal  signs  are  scaly  patch
es  on  tne  scaip  cukl 

stu'ii^s?" Si  thf  fungi  will  b?  found  by  exa^mmg^^^^^^^^ 
scopically  in  liq.  potassa^.    ̂   few  remaiks  may  be  m^^^^^ 

rnmmonest  tvpe  of  tinea  capitis 
 observed  by  us  in  '-eyiou. 

geS^y  atu'Ss  children,  e
specially  of  the  moormen  coi

umumty. 

Pig.  SS7.-7-T1NEA  CAPITIS  due  to  Tr 
VIOLACEUM  V.  DECALVANS. 
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The  scalp  presents  one  or  several  white  patches  covered  with  an 
enormous  number  of  heaped-up  white  pityriasic  scales.  The  scales 
and  the  broken  hairs,  examined  microscopically,  show  presence  of 
an  endoectothrix  fungus,  which,  when  cultivated,  shows  practically 
ever}'  character  of  T.  violaceiim  Bodin.  A  very  serious  symptom 
is  that  the  patches  as  a  rule  remain  permanently  bald. 

Prognosis. — This  is  rather  bad  in  the  common  variety  found  in 
Ceylon,  due  to  T.  violaceum  var.  decalvans,  as  the  patches  in  most 
cases  remain  permanently  bald,  though  fortunately  they  are,  as 
a  rule,  of  small  dimensions.  The  treatment  of  every  type  of  tinea 
capitis  is  long  unless  X  rays  are  used. 

Treatment. — The  Rontgen  rays  treatment,  using  Sabouraud's 
method,  is  by  far  the  best  and  quickest.  Details  on  the  technique 
will  be  found  in  any  up-to-date  book  on  dermatology.  In  many 
tropical  places  this  treatment  is  out  of  the  question,  and  epilation 
and  application  of  turpentine  oil,  tincture  of  iodine,  or — with  care  
a  chrysarobin  ointment  (2  to  5  per  cent.)  must  be  resorted  to. 

Garrett  recommends  the  application  of  liquor  ferri  percliloridi  fort  fB  P  ) 
after  thorough  cleaning  of  the  patches  with  benzene.  •  •  v  • 

TINEA  BARB^  TROPICALIS. 

The  same  remarks  can  be  made  on  this  subject  as  on  tinea  capitis 
Cases  are  found  in  the  tropics,  though  apparently  less  frequently than  m  temperate  zones,  and  the  fungi  have  so  far  been  very  httle 
investigated.    In  Northern  Africa  a  fungus  commonly  found  is 

found  '      '^^^^'^^  ̂ '  ̂^^^/^''^^'^^  Castellani  is  often 

Symptomatology.— The  dry  variety,  with  scaly  often  gyrated 

dTstrgufshed  
^'^"^  P^'"^'"'  foUicuhtis,  can  be 

We  have  seen  a  typical  case  of  kerion  barbce  due  to  T  nodo- 

{ZeTungus.^'''""  ""^^        '"^'""^  '^"^^  ̂ ^^^"^  the 
Diagnosis.----The  diagnosis,  in  the  pustular  type,  is  based  on  the 

:xLta"t1o?X'"h"^'^  ^^^^  microscopical 
t  Jn?  of  .  '^^^y  *yP^'  °"  the  frequent  gyrate 

sSllnd'har^'""  microscopical  examination  oYthe' 

apfro?;S-^SmS"^  '
^'^^  ̂  ̂̂"^  ̂̂ "^^ 

Treatment.—This  consists  in  epilation  of  the  affected  region each  day  c  earing  a  square  inch  or  so,  followed  by  the  applica  ion 

is.'to  .^i.  '  "  oieate  of  copper! Tinea  clliorum. 

c.l.a  were  broken,  and  .„„.  L»  purnlent^nZSioTSuSe  hat 
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TINEA  UNGUIUM  TROPICALIS. 

Synonym. — Onychomycosis  tropicalis. 

Cases  of  tinea  unguium,  or  onycliomycosis,  occur  in  the  tropics
, 

and  are  generally  due  to  the  same  fungi  producing  dhobie
  itch, 

both  Epidermophytons  and  Trichophytons.  The  nails  of 
 the  fingers 

as  well  as  of  the  toes  may  be  affected.  Tinea  vmguium  ma
y  be 

caused  also  by  fungi  of  the  genus  Endodermophylon,  the
  nails  being 

often  affected  in  tinea  imbricata. 

Symptomatology.—!  he  affected  nails  have  
often  a  pecuhar 

yellowish  opaque  or  blackish  discoloration,  and  a
  rough  surface  ; 

they  become  brittle,  and  splitting  and  chipping 
 of  the  free  border 

t  elites  plS-CG 

The  diagnosis  is  principaUy  based  on  t
he  microscopical  ex- 

amination of  scrapings.    A  soaking  in  liq.  potassae  (40  per
  cent, 

for  twenty-four  hours  is  often  necessary  to 
 disintegrate  the  nail 

substance  and  to  find  the  fungi.  .,  ^  , 

Treatment -This  is  most  difficult.  The  a
ffected  nails  must  be 

softened  by  rubbing  in  hquor  potass^,  
and  then  wet  dressings  of 

hyposulphite  of  sodi  (25  per  cent.),  o
r  a  solution  of  potassimu  iodide 

Jms  X  iodine  grm.  i.,  water  1,000  c.c,  
must  be  regularly  applied. 

In  the  onychomycosis  found  in  cases  
suffering,  or  having  suffered 

from  tinea^imbricata,  the  daily  apphcation 
 of  resorcm  m  tincture  of 

benzoin  (oi.  to  gi-)  is  useful. 

TINEA  IMBRICATA  (TOKELAU). 

Svnonvms-Tokelau  (Samoa);  Gog
o  (Marshall  Islands)  ;  Pita 

n^owdkch  islands)  •  Cascado  (Mol
uc  Island)  ;  Dermatomycosis 

SZica  F  R^^^^^^^^^^  Exfohativa'  (
Thomson)  ;  Herpes  Farinosus 

fRitterV  Herpes  Desquamans  (Turn
er)  ;  Herpes  de  Manson  (Roux) 

u'tete!!/    lUs  to  M_„ ^^^^^^^^^^ description  of  the  disease    ne  mtr  ^^^^  Hanson's 
cata,'  under  which  the  disease  is  now  g^       ̂   ^ere  made 

Peninsula,    it  is  at  tne  P^^^^^ul  renturv  and  many 

where  it  was  imported  about  
the  middle  of  last  centui

j  3 

other  of  the  Pacific  Islands  ;  it  is  found  m 
 the  ̂   hi^ W  ,f 
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believed  to  be  non-existent.  Cases  have  also  been  reported  from 
Brazil  and  other  parts  of  tropical  America. 

etiology. — The  jetiology  of  this  dermatomycosis  has  been  the 
subject  of  numerous  controversies.  Manson  first,  in  1872,  de- 

scri]3ed  a  trichophyton-like  organism  in  the  squamae  ;  with  the 
laboratory  technique  of  that  time  attempts  at  cultivation  did  not 
succeed.    Blanchard  considered  it  non-cultivable  and  called  it 

Fig.  558. — Tinea  Imbricata. 

'  Trichophylon  conceniricum  '  ;  on  the  other  hand,  Nieuwenhuis stated  that  it  was  quite  easily  cultivated  and  was  characterized 
by  the  colonies  being  crateriform.  His  results  were  not  confirmed 
in  recent  years  the  general  opinion  has  been  that  aspergillus-like 
fungi  were  the  real  cause  of  the  disease.  Tribondeau  described  fruc- 

tifications somewhat  similar  to  those  of  an  aspergillus,  and  created 
1'  !^  Jrr'  ̂ J"^  Lepidophyton   (Aen-t^  =  scale ;   <)!>„toV  = 

plant).    Wehmer  has  described  it  as  a  true  aspergillus -/I  s/,Wg?://ws 
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tokelau.  The  investigations  carried  out  by  Castellani  liave  demon- 

strated that  the  aspergillus  and  aspergillus-Hlce  fungi  have  nothing 
to  do  with  tlie  disease. 

When  they  are  present  :|8P??^^^^^JHP*l 

in  the  squamae,  they  are    t  .        ii^  /^'tr  'lTO.  -V'- 
merely  saprophytes  or 
contaminations.  By 

using  a  special  tech- 
nique he  has  succeeded 

in  growing  the  true 

fungi  causing  the  dis-. 
ease,  which  must  be 

placed  in  the  genus 
Endodermophyton.  He 
has  grown  two  species, 
and  has  suggested  that 

the  term  '  concentri- 

cum '  introduced  by Blanchard  should  be 

retained  for  one  species. 
For  the  other  species 

he  has  suggested  the  term  '  indicum.'  It  is  probable  that  further 
investigation  will  reveal  the  existence  of  some  more  species. 

Fig.  561. — Fungus  in  the  Scales. 
(From  a  stained  preparation.) 

Fig.  562. — Tinea  imbricata. 

Predisposing  Causes. — It  is  doubtful  whether  there  is  any  racial 
disposition.  In  Fiji,  however,  while  extremely  common  in  the 
Fijians,  it  is  comparatively  rare  in  the  immigrant  Indian  cooHes. 

94 
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The  Tongans  also  are  said  to  contract  the  disease  rarely,  and  this 

relative  immunity,  according  to  them,  is  due  to  the  habit  they 

Fig.  563. — Tinea  imbricata. 

Fig.  564. — Tinea,  imbricata. 

have  of  regularly  anointing  their  bodi
es,  which  the  Fijians  do  not. 

A  hot  climate  seems  to  be  the  most  suitable  
for  the  develop- 

ment of  the  fungus  and  the  spreadmg  of
  the  disease. 
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Symptomatology.~In  a  well-marked  case  the  skin  of  practically 

the  whole  body  is  covered  with  round  patches,  each  of  which  pre- 
sents several  concentric  scaly  rings.  The  scales  are  flaky,  resembling 

tissue-paper;  dry,  of  a  dirty  greyish  colour,  and  slightly  curled. 

If  the  scales  are  removed,  rings  of  concentric,  circular,  dark  lines 

remain  visible.  The  number  of  rings  forming  the  patch  varies. 
Tribondeau  states  that  they  are  not  more  than  four  ;  we  have, 

however,  frequently  counted  as  many  as  eight  and  ten  in  the  same 

patch.  The  eruption  may  spread  to  any  part  of  the  body,  except, 
in  oiu:  experience,  the  scalp.  Though  several  authors  state  that 
the  eruption  never  affects  the  face  and  axilla,  and  rarely  the  palms 
and  soles,  we  have  often  observed  it  in  such  situations.  It  is  also 

stated  that  the  nails  are  not  affected,  though  Manson,  who  first 

Fig.  565. — Tinea  imbricata  of  the  Forearm  (Old  Case.) 

completely  described  the  disease,  said  that  the  nails  being  affected 
was  of  frequent  occurrence.  Our  experience  tallies  with  that  of 
Manson.  The  nails,  when  affected,  are  much  thickened,  have  a 

rough  surface  and  deep  cracks.  Scrapings  examined  in  liquor 
potassse  show  the  fungus.  The  fungus  never  invades  the  hair 

follicles.  The  general  health  is  not  affected,  but  the  patients  com- 
plain of  the  disfigurement  and  of  the  unbearable  pruritus.  The 

pruritus  greatly  increases,  apparently,  if  the  patient  is  given  certain 

diets — for  instance,  dry- fish  diet.  In  the  hot  season  the  pruritus 
is  much  more  marked.  The  disease  is  very  chronic,  and  very 
difficult  to  cure. 

In  nearly  all  our  cases  the  blood  showed  a  certain  degree  of 
eosinophilia,  the  number  of  eosinophile  leucocytes  varying  between 
6  and  16  per  cent.    In  some  cases  this  eosinophilia  was  probably 
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due  to  the  presence  of  intestinal  worms  ;  the  eosinopliilia,  h
owever, 

was  observed  in  some  cases  in  which  the  microscopical
  examina- 

tion of  the  fasces  did  not  show  any  ova  of  worms.  In  very  old  cas
es 

the  eosinophilia  is  more  marked  than  in  recent  ones  ;  in  o
ld  cases 

signs  of  antemia  may  be  present. 

Clinical  Varieties— The  eruption  may  after  a  tune,  or  fro
m  the 

verv  beginninc',  have  a  diffuse  appearance  instead  of  s
howmg  con- 

centric  rings.  The  scales, 

however,  are  typical  and 

identical  to  those  found  in 

the  concentric  type — viz., 

they  are  large,  tissue  paper- 

like, partiaUy  covering  each 
other  hke  the  tiles  of  a 

roof,  and  most  of  them 

firmly  adherent  by  their bases. 

The  same  fungus  —  viz., 
either  Endodermophyton 

conceniricum  or  E.  indicum 

— may  give  rise  at  times  to 
the  concentric  type,  at  other 

times  to  the  diffuse  type. 

In  some  cases  the  lesions 

caused  by£.  indicum  seem 

to  be  slightly  different  from 

those  given  by  E.  concentri- 

cum,  the  lesions  being,  per- 

haps, a  httle  more  super- 
ficial and  the  scales  not 

situated  so  close  together  ; 

but  further  investigation  is 

necessary  on  the  point .  We 

believe   that    further  re- 
I  searches   will   show  that 

there    are    several  other 

species  of  Endodermophy- 

tons,  each  of  which  will  pro- 

bably give  rise  to  a  slightly 
different  clinical  variety, 

Tinea  imbricata. 

Experimental  Reproduction  of  the  disease -The  m^^^^^ 

pasilv  reproduced  in  human  beings  eith
er  by  moculatmg  squama 

from  a  mtient^a^  done  by  Manso5,  or  
by  inoculatmg  pure  cultures 

of  L  fungi  as  done  by  Castellani.    
With  the  first  procedure  the 

period  Scubltfon  is  sLrter,  varying  "  s  v -  ̂̂ ^^^^ 
after  this  time  a  shghtly  elevated  brown  patch  f/J. 

of  inoculation,  in  the  centre  of  which  th^/P^^^^^^.fi'^f  1 ^fes 
a  ring  of  scales  is  formed  ;  this  ring  expands  f  "P^^^J^  liidermTs 

being  free  towards  the  centre,  and  
attached  to  the  sound  epidermis 
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at  the  periphery.    While  the  ring  expands  towards  the  periphery, 
another  dark  patch  appears  in  the  centre,  which  later  breaks,  and 
another  ring  is  formecl  inside  the  first,  and  so  on. 

Experimental  Reproduction  by  Inoculating  Pure  Cultures. — The 
disease  is  easily  reproduced  in  human  beings  by  inoculating  pure 
cultures  of  the  fungi,  as  done  by  one  of  us.  The  incubation  period 
is  somewhat  longer  (twelve  to  twenty  days),  but  the  eruption 
develops  typically,  as  may  be  seen  in  Figs.  567  and  568.  It  is 
interesting  to  note  that  if  old  cultures  are  used  instead  of  young 

Fig.  567. — Experimental  Tinea  imbricata  obtained  by  inoculating 
Cultures  of  Endodermophyton  concentricum. 

ones,  the  inoculation  may  fail  completely,  or  only  an  evanescent, 
superficial,  papuloid,  trichophytic-Hke  patch  may  be  induced. 

Prognosis —The  general  health  is  not  affected.  The  patient  com- 
plains of  the  disfigurement,  which  is  very  great,  and  of  the  pruritus, 

which  in  the  hot  season  may  be  unbearable.  Europeans  complain 
also  of  pain,  especially  if  the  fungus  attacks  the  hands.  The  disease 
has  no  tendency  to  recover  spontaneously ;  its  trisatment  is  diffi- 

cult, and  cases  apparently  cured  often  show  a  return  of  the  eruption after  a  few  weeks  or  months. 

Diagnosis.— The  disease,  once  seen,  cannot  be  confused  with 
any  other  dermatomycosis  ;  its  development  in  concentric  rings, 
fringed  with  large  tissue-paper-like  scales,  is  absolutely  character' 
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istic.  Even  when  the  concentric  rings  are  not  present  and  the 

eruption  is  diffuse,  the  diagnosis  is  easy,  being  based  on  the  charac- 

teristic large  scales,  partially  covering  each  other  like  tiles  on  a  roof. 

Treatment. — Every  medical  man  practising  in  the  tropics  well 

knows  how  cUfficult  is  the  treatment  of  tinea  imbricata.  it  is  easy 

to  obtain  a  temporary  improvement,  and  even  a  disappearance  of 

the  eruption  ;  but  as  soon  as  the  treatment  is  discontinued,  the 

eruption,  as  a  rule,  starts  afresh.  - 

Fig.  568.— Experimental  Tinea  imbricata  obtained  by  inoculating 
Cultures  of  Endodermophyton  indicum. 

Compare  with  Fig.  567.    Note  the  difierent  clinical  appearance  from  expe
ri- 

mental tinea  imbricata  induced  by  Endodermophyton  concentricum. 

Strong  iodine  liniment,  as  recommended  by  Manson,  or  resorci
n 

dissolved  in  tincture  of  benzoin  (resorcin,  7;ii.  ;  tr.  benz,  co.,  31.),  as 

recommended  by  Castellani,  or  chrysarobin  ointment  (5  per  .cent.
) 

give,  on  the  whole,  the  best  results. 

In  the  Colombo  Clinic  of  Tropical  Medicine  one  of  us  has  inade 
 various 

exp-^riments  to  test  the  efficacy  of  the  various  medicaments  by  applying
 

simultaneously  different  liniments,  ointments,  etc.,  to  symmetrical 
 parts  ot 

the  body,  and  comparing  the  result.    According  to  his  resul
ts  :— 

SWMMr  has  practically  no  effect  whatever  on  the  fungus. 

Turpentine  generally  induces  a  slight  improvement,  some 
 scales  disappear- 

ing, and  the  skin  becoming  smoother  ;  the  improvement,  l^o;^^^^^' \^  1^'; 

manent,  and  as  soon  as  the  turpentine  application  is  disco
ntinued  the  typical 

''c«L3and  other  ointments  of  mercurial  preparationa  do  not  induce  any improvement  in  the  eruption.  ,.  ,  ̂  : 

Thymol  and  Nahhthol  ointments  may  cause  a  slight  impro
vement. 

Carbolic  Acid  and  Epicarin  ointments  have  no  efEect  ̂ ^'^atever 

Cyllin  ointment  (20  to  50  per  cent.)  may  induce  a  temPO'"'"y  "^P^^l'^'^^^f- 
Formalin  is  very  effective  for  localized  patches.    Ihe  us

ual  40  per  cent. 

solution  is  applied  with  care,  treating  each  time  a  small 
 portion  of  the  eiup 
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tion.  Formalin  often  causes  severe  pain  and  a  certain  degree  of  inflammation, 

which  is  best  reUeved  by  applications  of  iced  water.  Soon  after  the  applica- 
tion of  formalin  the  patches  become  dark  brownish,  wliich  colour  lasts  for  a 

few  days,  when  they  clear.  Care  must  be  taken  not  to  apply  the  formalin 
to  too  large  portions  of  the  skin,  and  not  to  repeat  the  application  too  often  ; 
otherwise  a  peculiar  form  of  apigmentation,  similar  to  leucodermic  patches, 
may  appear  later  on,  to  which  disfigurement  coloured  patients  strongly 
object. 

Chrysarobin. — The  repeated  application  of  chrysarobin  ointment  (30  grains 
to  I  ounce  of  vaseline)  may  induce  a  strikingly  rapid  improvement  in  cases 
which  are  not  of  long  standing.  The  eruption,  however,  recommences  a 
few  days  or  weeks  after  its  apparent  disappearance.  Chrysarobin  is  a  very 
toxic  medicament ;  the  patient  must  be  watched  and  the  urine  regularly 
examined.  In  one  of  our  cases  symptoms  of  absorption  appeared  after  a 
single  application. 

Salicylic  Acid  and  Methyl  Salicylaie  have  very  little,  if  any,  action  on  the 
fungus. 

Tinctura  lodi  and  Linimentum  lodi. — Tinctura  iodi,  freely  applied,  in- 
duces a  very  marked  improvement,  which,  however,  is  not  permanent. 

Strong  iodine  liniment,  as  recommended  by  Manson,  is  most  effective  ;  it 
cannot  be  used  freely,  however,  on  patients  with  a  delicate  skin,  such  as 
women  and  children. 

Resorcin  and  Tincture  of  Benzoin. — Resorcin,  alone  or  mixed  with  salicylic 
acid  in  alcoholic  solution  and  in  ointments,  has  very  little  efficacy.  If, 
however,  resorcin  be  dissolved  in  tinctura  benzoini  composita  (60  to  120  grains 
of  resorcin  to  i  ounce  of  the  tincture  of  benzoin),  very  good  results  are 
obtained  ;  it  is  now  the  routine  treatment  for  tinea  imbricata  in  the  Colombo 
Clinic.  It  is  to  be  noted  that  tincture  of  benzoin  without  resorcin  has  very 
little  action  on  the  eruption.  The  resorcin,  dissolved  in  tincture  of  benzoin, 
should  be  applied  freely  once  or  twice  daily  on  the  affected  regions.  If  the 
whole  body  be  affected,  one  day  one  half  is  painted,  and  the  other  day  the 
other  half,  alternately.  The  treatment  must  be  continued  for  several  weeks. 
Once  or  twice  a  week  the  patient  is  given  a  very  hot  bath,  and  scrubbed  all 
over  with  sand-soap.  Symptoms  of  absorption  are  rare  ;  it  is  always  prudent, 
however,  to  proceed  at  first  with  care,  as  it  is  well  known  that  individuals 
may  be  met  with,  though  rarely,  showing  idiosyncrasy  for  resorcin. 

Prophylaxis. — Isolation,  as  recommended  by  some  authorities, 
is  hardly  practicable  in  the  regions  where  the  dermatomycosis  is, 
or  has  become,  endemic,  as  the  number  of  people  suffering  from 
the  disease  is  usually  very  great.  In  tropical  countries,  however, 
where  the  disease  has  not  yet  appeared,  the  medical  officers  should  be 
on  the  lookout,  and  if  a  case  is  reported,  the  patient  should  be  kept 
isolated  and  thoroughly  treated  before  allowing  him  to  mix  with 
the  other  patients  or  with  the  general  population.  We  have  seen 
a  small  epidemic  of  tinea  imbricata  in  a  hospital  where  a  patient 
suffering  from  the  complaint  was  allowed  to  mix  with  the  other 
inmates. 

TINEA  INTERSECTA. 

This  dermatomycosis  and  its  fungus  were  first  described  by  Cas- 
tellani  in  1907.    It  occurs  in  Ceylon  and  Southern  India. 

.ffitiology. — If  a  portion  of  one  of  the  brown  patches  or  a  scale  be 
removed  and  treated  with  liquor  potassie,  the  fungus  is  easily 
detected.  The  fungus  [Endodermophyton  castellanii  Perry  1907) 
grows  between  the  superficial  and  the  deep  strata  of  the  epidermis 
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It  is  present  on  the  inner  surface  of  the  scales,  but  not  on  the  ex- 
ternal surface.  A  very  remarkable  fact  is  the  extreme  rarity  of 

free  spores  ;  in  fact,  in  several  cases  one  does  not  succeed  in  finding 

spores.  The  mycelium  is  fairly  abundant,  though  far  from  being 
so  abundant  as  in  tinea  imbricata.  It  is  composed  of  long,  straight 

articulated  threads,  which  are  sometimes  dichotomous,  the  breadth 

being  between  3  and 

3^  fx.  Each  segment 
presents  in  fresh  prep- 

aration two  refractile 

bodies,  one  at  each 

extremity.  No  asper- 
g  i  1 1  a  r  fructifications 
nor  clusters  of  spores 
are  seen.  Attempts 

at  growing  the  fungus 
have  succeeded  only 

in  one  case,  the  growth 

being  very  similar  to 
that  of  E.  indicum. 

Symptomatology.  — The    eruption  begins 

with   small   oval  or 
roundish,  very  shghtly 

elevated  itching 

patches,  generally  sit- uated on   the  arms, 

legs,  chest,  and  back. 

The  margins  of  these  dark  spots  are  at  first  slightly  elevated,  and 

dotted  often  with  minute  dark  papules.   The  patches  are  dark  brown 

in  colour,  much  darker  than  the  surrounding  skin,  and  present  a 

smooth,  tense  surface  at  first ;  they  increase  in  size  slowly,  and  some 

coalesce.    After  a  certain  time  the  surface  of  the  patches  is  no  longer 

tense  ;  it  becomes  somewhat  shrivelled  and  dry  ;  superficial  cracks 

appear  in  it,  so  that  white  lines  are  visible  intersecting  the  br
own 

surface.    Later  the  cracks  become  deeper,  the  epidermis  sphts,  and 

several  flaky,  curled-up  scales,  whitish  inside  and  dark  on  the 
 outer 

surface,  are  seen  ;  the  scales  are  often  removed  by  friction,  and  whi
tish 

roundish  patches  only  remain.    The  eruption  never  develo
ps  m  con- 

centric rings  like  tinea  imbricata  ;  the  patches  remain  isolated 
 or 

fuse  together,  forming  irregular  larger  patches.    Some  patc
hes  may 

disappear  spontaneously  after  a  time.    The  genera
l  health  ot  the 

patient  does  not  seem  to  be  affected.    In  some  patients
  there  is  a 

shght  degree  of  eosinophilia.
  

•  i  + 

Diagnosis.— When  the  eruption  is  in  the  very  first  stage
  \t  might 

be  mistaken  for  a  form  of  pityriasis  versicolor.  In 
 pityriasis  versi- 

color, however,  the  epidermis  does  not  split  ;  moreover,  
m  tinea 

intersecta  the  fungus  is  not  found  on  the  surface  :  it
  grows  between 

the  superficial  and  deep  layers  of  the  epidermis.  
  Tinea  imbricata 

Fig.  569. — Fungus  of  Tinea  intersecta. 
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begins  in  a  manner  somewhat  similar  to  tinea  intersecta,  dark 

brownish  patches  being  present,  and  the  fungus  in  both  eurptions 
growing  between  the  superficial  and  deep  layers  of  the  epidermis. 

In  contrast  to  tinea  imbricata,  however,  the  eruption  of  tinea  in- 
tersecta never  develops  in  concentric  rings  ;  is  far  less  severe,  as 

patches  may  heal  spontaneously ;  and  is  cured  without  much 
difficulty. 

Treatment. — Tincture  of  iodine  and  the  usual  antiseptic  oint- 
ments, such  as  chrysarobin  (3  to  5  per  cent.),  answer  well. 

TINEA  FLAVA  {vide  Plate  XL). 

Synonyms. — Tropical  Pityriasis  Versicolor  of  the  old  authors, 
Microsporosis  Flava  (Castellani),  Achromie  Parasitaire  (Jeanselme), 
Pityriasis  Versicolor  Flava  (Castellani),  Achromia  Squamosa 
(Crocker). 

This  dermatomycosis  is  extremely  common  in  all  tropical 
countries,  and  especially  so  in  Southern  India,  Ceylon,  Malaya, 
Java,  Indo-China,  and  China.  By  many  authors  it  has  been,  and 
IS  still,  confused  with  the  ordinary  pityriasis  versicolor  of  temperate 
zones  ;  the  investiga- 

tions of  Jeanselme  and 
Castellani,  however, 
have  clearly  proved 
that  it  is  a  different 
affection. 

.Etiology.  —  The 
affection  is  due  to 

Malassezia  tropica  Cas- 
tellani 1905.  Themy- 

cehal  threads  are 

generally  thick,  with 
numerous  swellings, 
constrictions,  and 

other  irregularities  in 
their  shape.  The  spores 
are  roundish  or  oval 

(3-50  to  4-50  [x),  and have  a  double  contour. 
In  recent  cases  the 
fungus  is  abundant, 
with  plenty  of  myce- 

lium and  spores  which 
often  run  into  clusters 

Fig.  570.— Fungus  of  Tinea  flava. 

(From  a  specimen  stained  by  the  Morris-Walker method.) 

In  old  chrome  patches  the  fungus  becomes  very  scanty;  the  spores are  not  numerous,  and  generally  do  not  collect  in  clusters  the 
mycelmm  is  very  scanty,  and  is  even  more  irregular  in  shape  'than It  IS  m  recent  patches  (degeneration  forms  of  the  fungus) 
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Symptomatology.-The  affected  parts  are
  yellowish  of  much 

lighter  colour  than  the  surrounding  healthy  s
km  ;  the  yellow  colour 

may  be  of  various  tinges,  from  dark,  deep  o
range-yellow  m  some 

cases  to  very  light  canary-yellow  in  others
.  Ihe  patches  are  of 

various  sizes,  generally  roundish,  smooth,  sh
arply  defined,  with 

ma  g  ns  not  devated,  or  only  slightly  so
  SometnT.es  the  patches 

are  irregularly  festooned,and  may  encircle 
 an  area  of  healthy  skm 

Occasionally  the  encircled  healthy  skin  
appears  to  be  intersected 

Fig.  571 —Tinea  flava  on  the  fac
e  of  a  Sinhalese. 

ZZTj^cyX  fa?  ,  neck  chested  aM
  -,, 

Tl  e  coupe's  tinea  flava  is  ve^  c
hronic.  In  tl«  "atn-os  of  the 

tower  classes  it  appears  in  childhood  m  '^^'J^^'l^'^J'^l^i^V^ 

the  face  and  chest,  spreading  sl
owly  during  years  ,  thej  n  y 
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coalesce,  covering  practically  the  whole  of  the  face'  and  chest. 
One  is  occasionally  surprised  to  see  a  native  whose  face  and  chest 

Fig-  573- — Tinea  flava  of  the  Arm. 

f^^+'if  '■  °"  examination,  it  may  be  found that  this  lighter  appearance  is  due  to  a  diffuse,  very  light-coloured form  of  tinea  flava.  covering  the  whole  of  the  face,  neck,  Ld  chest 
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In  Ceylonese  native  women,  when  the  patches  of  tinea  flava
  are 

small  hght,  and  situated  on  the  face,  they  are  considered  
to  be 

beauty-spots,  and  are  highly  appreciated  by  the  ladies  
and  their 

admirers.  Such  patches  are  called  in  Sinhalese  '  alu-h
ama,  which 

means  ashy  skin  {alu,  ash  ;  hama,  skin).  There  is  also  
another  word 

used  by  native  poets  for  such  condition—'  gomera,'
  which  means 

skin  dotted  with  beauty-spots.  The  disease,  which  is  ext
remely 

common,  attacks  mostly  natives,  but  occasionally  Europ
eans  also. 

In  Europeans  the  patches  are  yellowish-reddish  or  p
inkish  (tmea 

rosea),  and  may  be  due  to  different  strains  of  M.  tropica
 

Prognosis— The  disease  is  very  chronic  and  has  no 
 tendency  what- 

ever to  spontaneous  cure,  but  the  general  health  is  n
ot  affected. 

Fig.  574.— Tinea  flava:  Variety  Gu
ttata. 

Diaenosis  -^Pityriasis  versicolor  of  te
mperate  zones  is  not  of  so 

lif^h  ftinee  af  tinea  flava,  never  at
tacks  the  face,  and  is  curable 

with  the  Greatest  faciUty  ;  while  t
inea  flava  affects  the  face  more 

rreque?tl/T^^^^^^^  P-t  of 
 the  body,  and  is  curable  only 

"^^"Z-Occasionally  there  may  be  some  difficulty  in
  dis- 

tinguishing tinea  flava  of  a  light  variety  from  t
mea  alba    In  con 

^'rSr  Ld  KS^ea^sUy  <^^^^^^:^:^Z 
of  their  respective  fungi,  the  

fungus  found  m  pmta  never  
haMng 

the  characters  of  a  Malassezta  .   ■    dead-white  colour, 
Leucoderma  patches  have  a  ̂l^^'^^^^f"^ J^^^^^^,  Jl,!  ,,0  fungus 

are  often  surrounded  by  a  hyperpigmented  
border,  and  no  :u 

is  found. 
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In  Circumscribed  Scleroderma  (Morphoea)  the  patches  may  present 

a  pecuHar  yellowish  tinge,  which  in  coloured  patients  may  resemble 
tinea  flava.  In  tinea  flava,  however,  there  is  no  change  in  the 
texture  of  the  skin,  which  is  still  pliable,  and  does  not  exhibit  the 

peculiar  parchment-like  feeling  of  scleroderma.  The  microscopical 
examination  will  clear  the  diagnosis  in  any  doubtful  case. 

In  Europeans,  tinea  flava,  taking  often  a  reddish  colour  (hence  the 

term  '  tinea  rosea'),  especially  if  the  patient  has  been  exerting  him- 
self, and  is  perspiring,  might,  on  superficial  examination,  be  mis- 

FiG.        —Tinea  flava  on  the  Back  of  a  European. 

taken  for  a  form  of  Seborrhcea  corporis.  The  microscopical  exami- 
nation will  clear  the  diagnosis,  no  Malas^ezia  fungus  being  found in  seborrhcea  corporis. 

Treatment. — Tinea  flava  shows  no  tendency  to  spontaneous  cure 
unless  the  patient  moves  to  a  cold  chmate.  Even  then,  very  often 
the  cure  is  only  apparent,  as  the  condition  reappears  during  the 
hot  weather.  The  treatment  is  difficult.  Turpentine  appHed  daily, tollowed  by  a  naphthol  or  epicarin  ointment  (2  to  5  per  cent )  or 
a  salicyhc-resorcin  ointment  (resorcin  Ja.,  acidi  salicyli  gr.  x , yasehni  ,,1.),  is  often  successful,  but  the  treatment  must  be  con- 
]^^ft  1.*^"  P^^*^  °f  t^^e  body  tincture  of  iodine 
may  be  used,  or  a  chrysarobin  ointment  (2  per  cent.). 

a  ?ei*  J''  T^'""^  l^'^^       ̂ ""^^^  °f         ̂ ^^^  apparently a  aeep  permanent  disturbing  action  on  the  pigmentation  processes  of  the 
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sldn,  as.  even  when  the  fungus  has  been  destroyed,  the  patc
hes  may  remain 

of  a  iighter  colour  than  the  surrounding  skin  for  a  long  time,  t
hough  ultimately 

they  become  again  normally  pigmented. 

TINEA  NIGRA. 

Synonyms.— Pityriasis  Nigra  (Castellani),  Mic
rosporosis  Nigra 

^^TMs^aSection  is  fairly  common  in  India,  Ceylon,  Java,  Federated 

Malay  States,  and  China.  The  first  account  of
  this,  or  a  very 

similar,  dermatomycosis  was  pubUshed  by  Ma
nson  m  China  m 

1872.  Manson  s  ob- servations, however, 

were  forgotten,  as  they 
were  not  quoted  by 

him  in  his  subsequent 

works.  Castellani,  in 

1905,  redescribed  the 
disease  in  Ceylon,  and 
succeeded  in  growing 

the  fungus. 

etiology.  —  The affection  is  caused  by 

a  fungus  of  the  genus 

Cla  do  spori  um—C. 
mansoni  Castellani 

1905.  The  fungus  is 
found  very  abundantly 

in  the  lesions ;  the 

mycelial  elements  are 

rather  short — 18  to 

20  fx  in  length,  and  2^ 

to  34       in  breadth. 
Fig.  576. — Fungus  of  Tinea  nigra. 

Sometimes  they  may  be  irregular  in  outhne
,  bent  banana-shaped. 

The  spores  are  globular,  and  most  of  them  very  l
arge— 5  to  «  /x. 

They  are  frequently  arranged  in  clusters.
 

The  fungus  is  easily  cultivated  by  inoculating 
 scrapings  of  the  affected 

natches  on  maltose  agar.  After  two  to  four  days  r
oundish  hemi  spheric  colonies 

^pSar  whS  a^e  bl^^  but  at  first  have  usually  a 
 greenish  tmge  and  may 

present  It  the  periphery  some  radiating,  delicate,  S'^^^^f  1^,,^?^,^  a 

These  colonies  may  remain  separate  or  more  oft
en  gradually  coalesce  into  a 

ipf-black  knobby  mass,  deeply  rooted  into  the  medium
. 

^  The  fungus  grows  well,  though  less  abundantly,  on 
 the  other  sugar  agars 

Si  under  20°  C. '  Further  details  on  the  fungus  may  b
e  found  on  p.  83/. 

Symptomatology.-The  affected  parts  are  of  ̂ J^l^.^^' J^f.^^^^^^^^^ 

less  colour,  much  darker  than  the  surrounding  
da.ik,  healthy  suu 
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TINEA  FLAVA  ON  THE  FACE  and 
TINEA  NIGRA  ON  THE  NECK, 

Ctv  WatciaUiuiSoneLith,  Edin, To  face  pa^e  1 502 
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borders  The  borders  are  not  elevated  ;  the  surface  of  the  patc
hes 

appears  shghtly  furfuraceous,  and  has  often  a  some
what  greasy 

feeling.    There  are  no  subjective  symptoms,  except  oc
casionally 

shght  itching.  ..         .      ■  i    w  ^.■ 

Diagnosis  — Erythrasma  is  easily  distinguished  from 
 tmea  versi- 

color and  tinea  flava  by  the  reddish  tinge  generally  present ;  by 

the  characteristic  difference  of  its  sites  of  development,  a
nd  by  the 

microscopical  examination  which  will  reveal  the  pres
ence  of  Nocardia 

minutissima,  a  fungus  morphologically  very  d
ifferent  from  Malas- 

sezia  versicolor  or  M.  tropica.  The  differential  d
iagnosis  from  tmea 

cruris  has  been  discussed  in  this  chapter  under  
the  heading  imea 

^Ts^first  noticed  by  Manson,  after  tinea  cruris  has  been  cured, 
 the 

eenito-crural  region  may  in  some  cases  present 
 for  years  a  pecuhar 

brownish  discoloration,  and  be  slightly  ̂ ^^^^l^-^^'^^^^  ̂ '^^^^^^ 

resembhng  erythrasma ;  in  such  cases  neither  Epidermophylon 

cruris  nor  Nocardia  minutissima  will  be  
found. 

Treatment.-Washing  the  parts  with  ordm
ary  soap  and  warm 

water  carbolic,  tar,  or  sand-soap,  and  then  regu
larly  app  ymg  a 

resorcin-salicylic  ointment  (resorcm,  gr.  x.
  to  xxx. ;  ac.  sahcyi., 

gr  X  to  XX. ;  vaseUne,  5i.).  will  soon  cause  the  eruption
  to  disappear 

Instead  of  the  ointment,  a  hyposulphite  
of  soda  (i  drachm  to  i 

ounce)  or  sulphurous  acid  lotion  may  b
e  used. 

BLASTOMYCOSIS. 

Svnonyms.-Saccharomycosis  Homin
is,  Oidiomycosis  Dermatitis 

Blastomycetica,  Blastomycetic  Dermatitis
,  ̂ Y^f 

Definition  —The  term  blastomycosis  
covers  a  group  oi  closely 

allied  pa  hoiogical  conditions  due 
 to  fungi  of  the  genera  Saccharo- 

mvLs  CrV/r^^  Coccidioides,  
and  Monilia  generaUy  charac- 

Terized  by  the  presence  of  warty
  patches  and  minute  epidermal 

""^mstorical  and  Geographical.-Wernike,  in  18
90,  described  in 

Bu^nl  Avr^^^  papillomatous  eruption  in  which  he 

f  ound  petrar  bodies  which  w^ere' at  first  considered  to  be  Proto^
^^^^^ 

hence  the  disease  was  called  '  protoz
oic  dermatitis  Later  Gi  chris 

aSd  Ophuls  showed  them  to  
be  vegetal  parasites.  Gilchrist  

in 

iSozt  described  yeast-hke  organi
sms  in  sections  taken  from  

a 

sc%ulo"^^^^^  eruption.  In  the  ̂ ^^^^  y^^^.^^^l^. Busse  and  Bushke  P^^l^^^^^  .^^^^^^  ̂1  ̂ 

^"^r^?afTbsXrs   among  wTon'l^^^^^^
^^     OrLhy,  Hyde. 

Philippine  Islands,  Leger  two 
 cases  m  Tonkin,  and  Lutz,  b

plenQ 

and  others,  cases  from  South
  America. 
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iEtiolog-y.— The  fungi  found  belong  to  the  genera  Saccharomyces, 

Cryptococcus,  Coccidioides,  Monilia,  including  in  the  last-mentioned 

genus  the  following  non-sufficiently  defined  genera  :  Zymonema, 

Parasaccharomyces,  Parendomyces.  There  are  also  higher,  not 

yet  well-determined  fungi,  all  of  which  arc  apparently  capable  of 
inducing  identical  clinical  conditions.  In  the  tissues  all  the 

organisms  exist  as  yeast-like,  oval,  or  roundish  cells. 

Among  tlie  organisms  which  cause  the  disease,  Ricketts  distinguished  tour 

types  : — 
1.  Blastomycetoid  or  yeast-like  type  :  reproduction  by  budding  ;  in  cultures 

only  oval  or  roundish  cells  are  seen,  while  mycelial  tubes  are  as  a  rule  absent. 
2.  Cryptococcus-like  type  :  repro- 

duction by  endosporulation  within 
the  tissues. 

3.  Endomyces  -  like  type  :  the 
cultures  present  abundant  sub- 

merged mycelium,  wliich  breaks  up 
into  chains  of  endoconidia  ;  pro- 

liferation by  budding  is  rare. 
4.  Hyphomycetoid  type  :  cultures 

present  aerial  hyphaeand  submerged 
mycelium  ;  proliferation  by  gemma- 

tion occasionally  seen.  There  are 
many  transition  forms  between 
these  four  groups. 

Histopathology.  —  There  is 
marked  proliferation  of  the 

epithelial  layers,with  elongated, 

irregularly  shaped  down- 
growths  into  the  corium,  and 

epithelial  globi  are  seen.  The 
cells  of  the  rete  are  swollen, 
and  there  is,  between  the  cells, 

a  polymorphonuclear  leucocytic 
infiltration.  Here  and  there 

minute  miliary  abscesses  are 
present.  In  these,  numerous 

polymorphonuclear  and  mono- 
nuclear leucocytes  are  found, 

also  epithelioid  cells  and  giant  cells,  some  containing  the  parasite. 
It  is  in  the  mihary  abscesses  that  the  organism  is  mostly  found. 
The  corium  presents  a  general  cellular  infiltration  made  up  of  poly- 

morphonuclear leucocytes  and  young  connective-tissue  cells.  The 
vessels  are  dilated  and  their  walls  thickened.  Splendore  has  noted 
that  when  the  lymphatic  glands  are  affected,  which  is  of  rare  oc- 

currence, they  may  present  histologically  a  tubercular  appearance. 
Symptomatology,— The  disease,  as  seen  by  us  in  Ceylon,  is 

characterized  by  the  presence  of  elevated  warty  patches  showing, 
especially  at  their  margins,  minute  epidermal  abscesses,  and  often 
small  ulcers  covered  by  yellowish  crusts.  The  eruption  may  be 
gyrate.    The  lesions  at  a  later  stage  may  become  more  deeply 

■  95 

Fig.  S77. — Blastomycosis  of  Leg. 
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ulcerated,  the  process  of  ulceration  generally  beginning  
at  their 

centre  There  is  very  little  or  no  pain,  and  very  slight  o
r  no 

pruritus.  The  lesions  may  heal  spontaneously,  leaving,  a
s  a  rule, 

solt  smooth  scars.  Occasionally  the  affection  reco
mmences  after 

a  time  in  the  scar.  The  lymphatic  glands  are  not  
often  involved. 

In  some  cases  svibcutaneous  abscesses  and  gumma-h
kc  swellings 

may  be  formed.  All  regions  of  the  body  maybe  a
ffected,  ihe 

course  is  very  chronic,  the  disease  lasting  often  for  man
y  years. 

Clinical  Varieties.— Several  varieties  can  be  disti
nguished  :— 

1.  The  common  cutaneous  type,  or  North  A
merican  and 

Asiatic  type. 

2.  The  oro-pharyngeal  blastomycosis. 

3.  The  Coccidioides  blastomycosis. 

4.  The  gluteal  blastomycosis. 

I  Common  Cutaneous  Type.-The  descri
ption  we  have  given 

of  the  disease  refers  to  this  type,  which  is  qu
ite  common  m  Ceylon, 

579._Blastomycosis  of 578. — Blastomycosis  of  the  the  Mouth. 

UPPER  Lip  :   Ulcerative  Stage.  ^^^^^  ̂   photograph  by 
(From  a  case  in  the  Colombo  Chmc.)  Splendor  e.) 

Southern  India  Phihppine  Islands
,  Indo-China,  Tonkin,  arid  prob- 

abW  in  many  other  parts  of  the 
 tropics.    A  very  frequent  localiz

a- 

t^ISce^lt  the%per  Hp  (see  Fig.  578)- the  J-ase  e>J-
tJ 

later  occasionally  to  the  nasal  mucosa,  .ff  Jf  y  ̂̂ f;,^^  'Z,^^ 
TTiiirosa     In  several  of  our  cases  a 

 monilia-hke  fungus  \\as  bro\\n. 

Toral  Blastomycos^s.-This  variety  has  been  ̂ "ves  |a  ̂  

Tnt7  and  Splendore  in  South  A
merica.  Splendore  considers  the

 

hmgus  to  hTTzyLnema,  a
nd  calls  the  disease  zymonematos

is. 
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As  most  authorities  do  not  accept  the  genus  Zymomma,  we  place  the 

fungus  in  the  genus  Monilia  (see  Chapter  XXVIII.).  The  skin  lesions 
are  identical  with  those 

found  in  the  common  type  of 
the  malady,  but  the  infection 
spreads  to  the  oral  mucosa, 

lips,  gums,  soft  and  hard 
palate,  giving  rise  to 
numerous  small  verrucoid 

papillomatous  or  framboesi- 
form  patches,  which  later 

may  undergo  deep  ulcera- 
tion. The  disease  later  in- 
vades the  phar3mx,  nose, 

larynx,  and  bronchi,  and 

often  terminates  fatally.  Fig-  580.— Blastomycolitic  Ulcer. 
3.  Blastomycosis  Coccid-         (From  a  photograph  by  Splendore.) 

ioides  (synonym,  Protozoic 

disease)  was  described  by  Wernike  of  Buenos  Ayres  in  i8go, 
and  later  by  Posadas ;  it  was  further  investigated  by  Ophiils, 
Moffit,  and  others.    It  was  at  first  considered  to  be  of  protozoal 

Fig.  581. — Blastomycosis  glutealis. 
(From  a  case  in  the  Colombo  Clinic.) 

origin  The  lesions  on  the  skin  are  somewhat  similar  to  those 
found  m  the  more  usual  type  of  blastomycosis—viz.,  verrucose patches  with  mmute  epidermal  abscesses,  but  are  generally  of  larjrer 
size,  and  visceral  complications  are  the  rule,  the  malady  termina- 
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ting  almost  always  fatally.  In  the  affected  tissues  peculiar  large 

structures  are  seen,  some  of  which  may  contain  as  many  as  icq  spore- 
like bodies  (see  chapters  on  Fungi,  p.  771). 

4.  Gluteal  Blastomycosis. — This  condition  was  described  by  Kar- 
tulis  some  years  ago  in  Egypt.  We  have  often  observed  it  in 

Ceylon.  The  skin  of  the  gluteal  region — one  nate  or  both  nates — 
presents  a  diffuse  induration,  and  is  cribrated  with  the  opening 

of  sinuses,  from  which  a  thin  pus  exudes,  'ih^  sinuses  may  be 
very  deep  and  connected  with  each  other,  but  in  our  cases  did 
not  communicate  with  the  intestine.  The  pus  does  not  contain 

grains,  as  is  the  case  with  actinomycosis.  The  patient  may  com- 
plain of  pain  and  discomfort  on  sitting  down .    The  disease  ia  chronic. 

Maxwell  has  reported  from  Formosa  cases  of  a  fistulous  disease  of  the 
buttocks,  which  may  be  of  the  same  nature.  He  is  inclined,  however,  to 
consider  them  to  be  of  amoabic  origin. 

Diagnosis. — ^This  is  based,  in  the  usual  type  of  the  malady,  on 

the  presence  of  verrucose  patches  with  micro-abscesses,  in  which  the 

fungi  are  found.    The  disease  has  been  often  confused  with  tubercu- 
losis verrucosa,  with  a  syphihde,  with  an  epithehomatous  lesion, 

and,  in  the  tropics,  with  atypical  frambcesia  and  even  ringworm. 

'I  he  microscopical  examination  and  cultivation  of  scrapings,  or, 
better,  of  the  pus  of  the  miliary  abscesses  present  in  the  lesions,  will 

be  necessary  to  clear  the  diagnosis.     A  droplet  of  the  pus,  or  a 

minute  portion  of  teased  tissue,  is  placed  on  a  shde  with  a  drop 

of  a  30  per  cent,  solution  of  potassium  hydrate,  and  a  coyer- 

glass  is  placed  on  the  preparation  ;  after  about  half  an  hour  in  a 

temperate  climate,  and  generally  a  few  minutes  only  in  a  tropical 

climate,  the  tissue  and  pus  cells  are  disintegrated  by  the  potash 

solution,  while  the  organisms,  being  resistant,  can  be  easily  seen. 

Cultures  should  also  be  made  from  the  pus.    It  is  important  to 

note  that  yeast-Hke  organisms  may  be  frequently  found  as  sapro- 

phytes on  the  surface  of  various  ulcerated  skin  lesions,  which  have 

nothing  to  do  with  true  blastomycosis. 

Oral  blastomycosis  may  occasionally  be  confused  with  espundia 

from  which  it  is  differentiated  by  the  absence  of  Leishmania  and 

presence  of  fungi.  Blastomycosis  coccidioides  is  easily  diagnosed  by 

the  presence  of  bodies  containing  numerous — as  many  as  100 

endospores.  Gluteal  blastomycosis  is  distinguished  from  a
ctnio- 

mycotic  and  mycetomatous  conditions  by  the  absence  of  the  gr
ams 

and  the  characters  of  the  fungi ;  from  a  syphilitic  condition  by 

the  inefficacy  of  a  mercurial  treatment  ;  from  tubercular  f
istulous 

disease  by  the  massive  diffuse  induration,  and  absence  o
f  tuber- 

cular cutireaction. 

Prognosis— The  disease  very  rarely  heals  spontaneously,  il
ie 

general  health  in  the  common  type  of  the  malady  is  not  
much 

affected,  but  the  patients  complain  of  the  disfigureme
nt.  Occa- 

sionally the  organisms  from  the  skin  lesions  enter  the  general  cn
- 

culation,  and  a  condition  similar  to  pyaemia  develops.    Cases  
of 
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systemic  blastomycosis  terminating  fatally,  without  any  skin  lesion, 

have  also  been  described.  The  prognosis  of  blastomycosis  cocci- 
dioides  and  oral  blastomycosis  is  bad,  while  blastomycosis  glu- 
tealis  is  most  persistent,  though  the  general  health  is  not  much 
affected. 

Treatment. — Potassium  iodide,  given  in  large  doses  (gr.  xv.  to  xx. 
three  or  four  times  daily),  has  a  beneficial  effect,  though  it  is  not 
so  efficacious  as  in  sporotrichosis.  The  application  of  Rontgen  rays 
to  the  lesions  is  useful.  In  mild  cases  the  local  application  of  various 

disinfectants — e.g.,  perchloride  of  mercury  (i  in  i,ooo),  diluted 
tincture  of  iodine,  etc.,  may  bring  about  a  cure.  The  following 
ointment  is  useful,  especially  in  the  localization  to  the  upper  lip  : 

Ichthyol,  gr.  xv.  ;  ung.  belladonnae,  oii.  ;  vaselini,  ad  gi.  No  treat- 
ment is  apparently  of  much  use  in  blastomycosis  coccidioides,  in 

oropharyngeal  blastomycosis,  or  in  blastomycosis  glutealis. 

SPOROTRICHOSIS. 

Schenk,  in  i8g8,  described  a  case  of  multiple  chronic  abscesses  in 
the  pus  of  which  a  Sporotrichum  was  found.  Hektoen  and  Perkins 

reported  two  similar  cases  also  in  the  United  States  in  igoo.  De 
Beurmann  published  in  1903  a  case  of  similar  nature  in  France. 
De  Beurmann  and  Gougerot,  from  1906  onwards,  have  published 
many  cases,  and  have  completely  investigated  the  subject  of  human 
sporotrichosis  bacteriologically  and  histologically,  as  well  as 
clinically.  Their  researches  have  been  confirmed  by  Gaucher  and 
Monier-Vinard,  Duval  and  Fago,  Vaquez,  Bonnot,  Lambry,  Adam- 
son,  Esmeni,  and  many  others.  Cases  have  been  reported  recently 
from  the  tropics  by  Lutz  and  Splendore  in  Brazil,  and  by  us  in 
Ceylon.  Clair  has  observed  the  disease  in  Arab  stokers  on  board 
some  steamers  of  the  Messageries  Maritimes  Company. 

iEtioIogy. — The  fungi  causing  the  disease  belong  to  the  genus 
Sporotrichum  Link  1809,  of  which  eight  species  have  been  so  far described  in  man  : — 

Sporotrichum  Link  1809 

'S.  schenki  Hektoen  and  Perkins  1901. S.  beurmanni  Matruchot  and  Ramond  i  905. 
5.  dori  de  Beurmann  and  Gougerot  i  906. 
S.  f^ouoeroti  Matruchot  1910. 
S.  jeanselmei  Brumpt  and  Langeron  1910. 
S.  indicum  Castellani  1908. 
5.  asteroides  Splendore  1909. 

I  S.  lesnei  Vuillemin  i  910. 

For  the  description  of  these  organisms,  see  chapters  011  Funri 
(p.  831). 

The  species  so  far  found  in  the  tropics  are— S.  beurmanni  Matru- 
chot and  Ramond  in  Brazil  and  Africa,  S.  asteroides  Splendore  1909 

m  Brazil  and  S.  indicum  Castellani  igo8  in  Ceylon.  These  fungi 
are  morphologically  very  similar.  In  the  human  lesions  the  fungus 
appears  morphologically  as  a  yeast,  and  is  very  scarce.    In  cultures 
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mycelial  threads  and  numerous  spores  are  seen.    The  spores  are 

ovoid,  5  to  6     in  length  by  3  to  4     in  breadth.    The  mycelial 

filaments  are  very  slender  (2  /^)  in  i>.  beurmanni  and  S.  schenki; 

somewhat  broader  (2J  to  3  /j,)  in  S.  indicum.    S.  astero'ides  is 
characterized  by  the  presence  of  pecuhar  radiate  bodies  in  the 

affected  tissues.    These  fungi  grow  easily  on  the  ordinary  culture 

media,  best  of  all  on  Sabouraud's  peptone-glucose  agar.  Colonies 
develop  from  the  fourth  to  the  tenth  day  as  small  white  points, 

surrounded  by  a  dehcately  rayed  aureola  of  whitish  colour.  They 

gradually  increase  in  size,  coalesce,  become  convoluted,  and  take 

a  dark  greyish,  brownish,  and  even  black  colour.    These  fungi  live 

apparently  saprophytic  on  vegetables  (lettuce-leaves,  and  other 

kinds  of  vegetables  used  as  salads)  and  on  insects  (flies,  caterpillars, 

larvje) .  According  to  De  Beurmann,  infection  takes  place  by  contact 

Fig.  582. — Sporotrichic  Lymphangitis. 

(From  a  photograph  by  Splendore.) 

with  unclean  vegetables.  The  fungi  may  also,  apparently,  live 

saprophytically  in  the  oral  cavity  and  pharynx  of  c
ertam  mdi- 

viduals,  who  then  become  carriers.  . 

The  rat,  mouse,  monkey,  cat,  and  very  young  gumea-pigs,  
are  all 

more  or  less  susceptible,  and  may  be  infected  by  subcu
taneous  or 

intraperitoneal  inoculation.  The  rat  is  the  most
  susceptible 

animal.  In  it  Lutz  and  Splendore  have  described  a
  spontaneous 

sporotrichosis  due  to  a  Sporotrichum  apparently  i
dentical  with 

S  beurmanni.  The  affection  has  also  been  observed  
to  occur  spon- 

taneously in  the  dog  (Gougerot  and  Caravan)  and  m  the 
 mule 

(Fonteynot  and  Carongeau)  in  Madagascar. 

Histopathology.— The  histopathology  of  th
e  cases  due  to 

S.  beurmanni  has  been  investigated  by  De  Beurm
ann  ^nd  Gougerot 

that  of  the  cases  due  to  S.  asieroides  by  Splendor
e  .that  ot  the 

cases  due  to  S.  indicum  by  ourselves.  Wha
tever  the  causative 

sp3cies  of  sporotrichum,  the  histological  les
ions  are  apparently 

the  same,  and  correspond  to  the  three  prin
cipal  types  described 
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by  De  Beurmann  and  Gougerot— viz.  ;   (i)  An  epithelioid  ty

pe 

with  presence  of  giant  cells— this  corresponds  to  the  t
uberculoid 

type  of  De  Beurmann  and  Gougerot;  (2)  a  lympho-con
nective 

tissue  or  syphiloid  reaction  ;  (3)  a  polymorphonuclear  or  a  ect
hy- 

matiform  type. 

Symptomatology— In  a  well-marked  case,  several  gumm
atous- 

like  swellings,  situated  in  the  subcutaneous  tissue,  are  present  on 

various  parts  of  the  body— the  arms,  legs,  and  trunk.  The  size 

varies  from  that  of  a  small  pea  to  that  of  an  orange.  On  palpation, 

they  are  hard,  resistant  at  first ;  later  they  soften,  the  slcin  becomes 

reddish  or  violaceous,  and  after  a  time  perforates.  From  the 

fistulous  opening  a  yellowish  homogeneous  pus  is  slowly  evacuated, 

or  at  times  a  thin  serous  discharge.  In  some  cases  the  suppuration 

ceases,  granulation  sets  in,  and  a  coarse  cheloid-like  scar  remains. 

In  other  cases  the  fistulous  opening  enlarges  and  a  crateriform 

ulcer,  with  often  a  fungating  fundus,  develops.  The  lymphatic 

glands  may  occasionally  become  affected.  The  course  of  the  disease 

is  very  chronic.  In  some  cases  deep  gummata  develop  under  the 

periosteum  of  various  bones,  and  in  the  muscles.  Large  granulating 

ulcerations  may  form  in  the  buccopharynx  and  lar5mx.  The  general 
health,  as  a  rule,  is  not  much  affected. 

Clinieal  Varieties. — The  commonest  varieties  met  with  are  : — 

1.  The  localized  type,  with  sporotrichic  chancre  and  ascending 
sporotrichic  lymphangitis. 

2.  The  disseminated  gummatous  type. 

3.  The  disseminated  ulcerative  type,  presenting  often  poly- 
morphic lesions — ^viz.,  syphilitic-Hke,  tubercular-like,  ecthymatous, 

rupial,  furuncular. 

4.  The  extracutaneous  type,  with  sporotrichic  lesions  of  the 
mucous  membranes,  the  muscles,  the  articulations,  the  bones,  the 

organs  of  special  sense,  the  internal  organs — lungs,  kidneys,  etc. 

De  Beurmann  has  put  on  record  a  case  of  mycetoma  of  sporotrichic  origin. 
Cases  of  systemic  sporotrichosis  have  been  described. 

Diagnosis. — ^The  principal  clinical  signs  on  which  to  base  a 

probable  diagnosis  of  sporotrichosis  are  the  presence  of  gumma-like 
lesions  while  the  patient  is  in  a  good  general  state  of  health ;  the 

mixture  of  lesions  of  different  appearance ;  partial  cup-shaped 
softening  of  the  nodes,  breaking  down  in  the  centre  and  ending  in 
ulceration,  with  violaceous  edges  generally  undermined  ;  presence 

of  viscous  pus  or  of  a  serous  lemon-yellow  discharge  ;  indolent 
evolutions  ;  absence  in  most  cases  of  enlarged  glands.  The  definite 
diagnosis  can  only  be  made  by  bacteriological  methods.  The  simple 
microscopical  examination  of  the  pus  of  the  abscesses,  or  scrapings 
of  the  ulcers,  is  not  sufficient,  as  the  fungus  is  extremely  scarce. 

Cultivation  must  be  resorted  to.  A  few  glucose-agar  tubes  are 
inoculated  in  the  usual  way,  and  kept  at  room-temperature 
without  capping.  After  four  to  ten  days  the  first  colonies  of 
Spoyolrichum  will  appear. 
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Treatment. — Potassium  or  sodium  iodides  in  full  doses  (15  to 

20  grains  three  to  four  times  daily),  well  diluted  in  water  or  milk, 

induce  a  rapid  disappearance  of  all  the  lesions.  In  persons  who 

cannot  take  potassium  iodide,  saiodin  in  the  same  dose  may  be 

given  in  cachets.  The  ulcerated  lesions  may  be  dressed  with  a 

lotion  of  potass,  iodide  10  parts,  iodine  i  part,  water  500  parts. 
Surgical  measures  should  be  avoided. 

Prophylaxis. — Any  small  wound  should  be  disinfected  with  tr.  iodi. 

SACCHAROMYCOSIS  EPIDERMICA. 

In  Ceylon  and  Southern  India  it  is  not  rare  to  observe  on  the 

arms  and,  occasionally  the  chest,  of  Europeans,  small,  roundish 

patches  of  a  dirty  yellow  or  brownish  colour,  which  can  be  removed 

by  thorough  scraping.  These  patches  consist  of  large  numbers  of 

blastomyces-hke  elements  of  various  size — roundish  or  oval — which 
so  far  have  not  been  cultivated. 

INTERTRIGO  SACCHAROMYCETICA. 

Synonym. — Intertrigo  Blastomycetica. 

Remarks.— Cases  of  this  affection  have  been  observed  by  Castel- 

lani  in  Ceylon,  and  similar  ones  have  been  reported  by  Whitfield 

and  others  in  Europe.  The  affection  is  apparently  rare.  It 

generally  attacks  the  scroto-crural  and  axillary  regions.  The 

affected  skin  is  red,  and  there  may  be  slight  exudation.  The 

borders  of  the  eruption  are  fairly  well  marked,  but  never  elevate
d. 

In  most  cases  there  is  not  much  itching,  and  the  affection  may 

recover  spontaneously.  ■  r   4.  ̂ ^  ■ 

^Etiology. — In  scrapings  a  Saccharomyces  [S.  sambom  Cast
eiiam 

1007)  which  is  easily  cultivated  on  sugar  media,  is  found. 
^  ̂ '  Treatment.— The  treatment 

consists  in  washing  the  affected 

parts  with  potassium  perman- 
ganate lotion,  I  in  4,000,  or 

resorcin,  i  in  100  ;  followed  by 

the  application  of  powders  of 
boric  acid  3i.,  talci  51.  ; 

sahcyhc  acid  gr.  x.,  talci  gi. 
or 

Fig.  583. — PenicIllium  fructi- 
fication. 

ASPERGILLOSIS  AND 

PENICILLIOSIS  OF  HAIRY 
PARTS. 

The  affected  hairs— generally 

those  of  the  beard  and  mous- 

tache, occasionally  of  the  axilla 

—present    dirty    greyish  or 
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whitish  punctiform  formations,  which  on  microscopical  examina- 
tion are  seen  to  consist  of  penicillar  or  aspergillar  fungi  {Penicilhum 

barbce,  Aspergillus  barbce).  Occasionally  both  types  of  fungi  are 

found  on  the  same  patient.  The  affection  is  very  chronic.  Ihe 

diagnosis  is  easy,  the  characteristic  aspergillus  and  penicilhum 

fructifications  distinguishing  this  condition  from  other  parasitic 

nodular  affections.  The  simplest  method  of  treatment  is  by  shaving, 

and  afterwards  using  regularly  a  medicated  soap,  such  as  carbolic 

soap,  tar  soap,  or  sulphur  soap.  If  the  patient  does  not  wish  to 
shave  his  beard,  turpentine  may  be  tried. 

In  natives  who  do  not  bathe  frequently,  such  as  old  persons  and  begga,rs, 

the  sltin  presents  often  large  dark  patches  due  to  accumulated  dirt,  in  which 

aspergillar  and  penicillar  fungi  are  often  present,  living  saprophytically. 
This  condition  has  nothing  to  do  with  pinta,  as  a  thorough  scrubbing  with  soap 
will  remove  the  dirt  and  the  aspergillar  and  penicillar  fungi  which  may  be 

present.  ' 

PINTA. 

Synonyms. — Mai  de  los  Pintos,  Mai  del  Pinto,  Caraate,  Tina, 

Quirica,  Pannus  Carateus  (Alibert),  Tache  Endemique  des  Cordil- 
lieres  (Ahbert),  Lota,  Cativi. 

Definition. — The  term  '  pinta '  does  not  indicate  a  single  disease, 
but  a  group  of  closely  allied  dermatomycoses  characterized  by  the 
presence  of  patches  of  various  colour,  due  to  different  species  of  fungi 
of  the  genera  Aspergillus,  Penicillium,  Monilia,  and  Monwyella. 

History. — The  disease  first  began  to  draw  the  attention  of  medical 
writers  in  the  eighteenth  century,  though  it  was  apparently  well 
known  to  the  inhabitants  of  the  affected  regions  since  remote 
times,  as  it  is  found  to  have  formed  the  subject  of  prayers  and 
supphcations  used  by  the  Aztecs,  centuries  before  the  Spanish 
Conquest. 

A  short  description  of  the  malady  is  found  in  the  Encyclopaedia 

of  Polanko,  of  Mexico,  in  1760  ;  and  in  Juan  de  Velasco's  '  Historia,' 
in  1789,  in  Columbia.  .  Velasco  believed  the  malady  to  have  been 
imported  by  African  slaves.  A  fairly  complete  description  is  given 

by  Alibert,  in  1829,  under  the  name  of  '  tache  endemique  des  Cor- 
dillieres,'  or  '  pannus  carateus.'  Among  the  modern  authors,  the 
clinical  and  pathological  investigation  of  Gomez,  Uribe,  Vribechyel, 
Iryz,  Ruiz  y  Sandoval,  Gastambide,  may  be  mentioned. 

More  recently  the  investigation  into  the  aetiology  of  pinta  by 
Montoya  has  been  of  the  greatest  importance. 

Climatology.— Pinta  is  practically  limited  to  tropical  America, 
where  it  is  found  in  Venezuela,  Peru,  Chili,  Central  American  States, 
Mexico.  Cases  have  been  reported  from  Brazil.  It  is  extremely 
common  in  Columbia,  where,  according  to  Montoya,  4  per  cent,  of 
the  total  population  is  affected.  There  the  patient  affected  with 

the  disease  is  called  '  caratejo.'  The  disease  is  not  equally  dis- tributed ;  in  each  country  there  are  localities  where  the  disease  is 
common,  while  other  districts  are  almost  unaffected.  In  Columbia 
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it  is  the  northern  province  of  Santander  which  is  more  particular!}' 
affected  ;  in  Mexico  the  disease  is  most  frequently  found  in  the 

provinces  of  Tabaxo,  Chiaspas,  Valladohd,  Michoacan. 
A  few  cases  of  pinta  have  been  reported  from  Egypt  by  Madden, 

Goodman,  and  Sandwith,  and  previously  Legrain  described  some- 
what similar  cases  from  Tripoli  and  the  Sahara.  Legrain,  however, 

did  not  find  any  fungus.  A  few  isolated  cases  have  also  been 

reported  from  the  Gold  Coast,  and  others  from  the  Philippine 
Islands  by  P.  G.  Woolley.  In  Ceylon  and  India  only  imported 
cases  are  seen. 

iEtiology. — Previously  to  Ruiz  y  Sandoval  and  Montoya's  in- 
vestigations the  disease  used  to  be  ascribed  to  many  different  causes. 

Some  authors  believed  it  to  be  due  to  the  mineral  salts  (sulphates) 

contained  in  the  waters  of  the  mines  and  other  localities  where  the 

malady  is  endemic  ;  others  considered  it  to  be  due  simply  to  insani- 

tary conditions,  insufhcient  food,  and  a  hot  and  damp  chmate  ; 

others,  again,  believed  the  affection  to  be  induced  by  the  action 

on  the  skin  of  volcanic  cinders  ;  while,  according  to  some  authorities, 

the  malady  was  a  hereditary  complaint. 

Ruiz  y  Sandoval,  in  Mexico,  first  detected  the  parasitic  nature 

of  pinta.  He  believed  there  was  only  one  species  of  fungus  to  be 

found  in  the  affection,  and  that  the  different  colours  of  the  patches 

were  due  to  the  different  depths  at  which  the  fungus  was  growmg 

in  the  various  strata  of  the  epidermis.  Montoya's  classical  researches 

in  1898  clearly  showed  the  plurahty  of  species  and  genera  of  the 

fungi  found  in  the  disease,  and  demonstrated  that  each  variety  of 

pinta  is  due  to  a  different  fungus,  More  than  twenty  different 
species  were  found  by  him.  .  . 

In  the  present  state  of  our  knowledge  of  pmta  it  is  impossibl
e 

to  give  a  satisfactory  classification  of  these  fungi.  The  princi
pal 

ones  may  be  collected  into  the  following  groups  :— 

I  Fungi  of  genus  Aspergillus:  Aspergillus  picio
r  Blanchard 

1895  and  several  other  species.  A.  picior  is  found  m
  the 

pure  violet  variety  of  pinta  ;  the  other  species  are  
observed 

in  the  pure  blue  and  bluish  and  violet-black  var
ieties,  as 

well  as  in  a  form  of  the  red  variety.  Several  of  these  spe
cies 

are  not  in  reality  true  Aspergilli,  as  they  possess  organs 
 ot 

fructification  intermediate  between  those  of  the 
 genus 

Aspergillus  and  those  of  the  genus  Pemalhum. 

II  Fungi  of  genus  Penicillium  :  Penicillium  m
ontoyai  Castellani 

1907,  and  several  other  species.  They  are 
 found  in  some 

greyish- violet  varieties  of  pinta. 

III.  Fungi  of  genus  Monilia  :  Monilia  montoya
i  Castellani  1907. 

Found  in  some  cases  of  white  pinta. 

IV  Fund  of  genus  Montoyella  :  Montoyella  nigr
a  Castellani  1907; 

Found  in  one  variety  of  black  pinta.    M
.  boxtm  Castellani 

1907.    Found  in  a  red  variety  of  pinta. 
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The  term  Aspergillus  [Trichophyton)  pidor,  introduced  by  Blanchard  in 

1895,  when  the  pluraUty  of  spscics  of  the  fungi  found  in  pinta  had  not  yet 

been  demonstiatcd,  is  now  used  in  a  restricted  sense  to  indicate  the  Asper- 
gillus found  in  the  pure  violet  variety  of  the  disease. 

Montoya  believes  tliat  the  fungi  found  in  Columbian  pinta,  or  caraate,  are 
different  species  from  those  found  in  Mexican  pinta. 

Appearance  of  the  Fungi  in  Fresh  Preparations. — Scrapings  from 

the  patches  examined  in  liquor  potassas  show  in  most  cases  between 

the  epithehal  cells  long  dichotomous  mycelial  threads,  from  which 

shorter  and  thicker  branches  take  origin  at  various  points.  These 

thicker  branches  terminate  in  comparatively  large  fructifications. 

The  morphological  characters  of  these  fructifications  vary  according 

to  the  species  and  genus  of  the  fungus  present .  They  may  be  typical 

aspergillar  or  penicillium-like  fructifications,  or  they  may  show 

intermediate  characters  between  those  of  Aspergillus  and  Peni- 
cillium.  In  many  cases  the  fructification  organ  is  represented  by 

a  pear-shaped  or  triangular  formation,  surmounted  by  five  to  six 

rods  (sterigmata),  each  of  which  supports  a  string  of  five  to  six 
spores.  The  number  of  these  spores,  however,  may  vary.  They 
are  globular,  have  a  smooth  surface,  show  a  double  contour,  and 
their  diameter  is  much  larger  than  that  of  the  mycelial  tubes. 

In  the  cases  where  the  fungus  present  is  a  Monilia  or  a  Montoyella, 
such  or  similar  fructifications  are  absent,  and  only  mycelial  tubes 
and  some  scattered  spores  are  seen. 

Cultures. — The  various  fungi  found  in  pinta  are  easily  cultivated, 

the  best  medium  being  Sabouraud's  maltose  agar.  The  optimum 
temperature  is  between  30°  and  40°  C. 

The  composition  of  Sabouraud's  medium  is  : — 

Culturally,  the  fungi  may  be  divided  in  five  groups  : — 
1.  Those  showing  in  cultures  aspergillar  fructifications. 
2.  Those  showing  penicillium  fructifications. 

3.  Those  showing  intermediate  fructifications  between  the  Asper- 
gillus and  the  Penicillium. 

4.  Those  showing  simpler  fructifications  characteristic  of  the 

genus  Monilia — viz.,  a  mycelial  thread  terminating  in  a  single 
string  or  small  bunch  of  roundish  spores. 

5.  Those  in  which  higher  organs  of  reproduction  are  absent,  and 
reproduction  takes  place  somewhat  similarly  to  what  is  observed  in 

the  genera  Microsporon  and  Trichophyton — by  conidia  and  terminal 

segmented  and  unsegmented  '  spindles.'  The  fungi  of  this  group, 
found  by  Montoya  in  a  variety  of  black  pinta,  by  Bodin,  and  later 
by  Castellani,  in  a  variety  of  red  pinta,  constitute  the  genus  Mon- 
toyella. 

Inoculation  Experimenis. — Montoya  has  tried  to  infect  rabbits 
using  various  cultm-es  of  the  fungi  found  in  the  disease.    On  several 

Maltose 
Pepton  (Chassaing) 
Agar 
Distilled  water 

4  grammes. I  gramme. 
1.5  grammes. TOO  c.c. 
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occasions  a  desquamation  of  skin  and  loss  of  hair  was  observed, 

and  some  chromatic  patches  appeared.  Uribe  succeeded  in  inocu- 
lating several  mulattoes. 

According  to  Montoya,  the  fungi  of  pinta  live  saprophyticaUy  in 

certain  waters,  especially  in  those  of  mines  and  locahties  where  the 

temperature  is  constantly  high.  He  states  that  he  obtained  pure 

cultures  of  the  pinta  fungi  direct  from  such  waters.  He  has  also 

found  the  same  fungi  as  ectoparasites  on  the  bodies  of  mosquitoes 

of  the  genus  Culex,  on  sandflies  {Simulium),  and  on  the  body  of 

some  bugs  {Clinocoris),  whch  are  very  common  in  the  mines.  
He 

beheves,  therefore,  that  mosquitoes  and  other  insects  play  a  role 

in  the  transmission  of  the  disease. 

In  some  old  chronic  cases  of  pinta  an  ̂  car ws— somewhat  r
esem- 

bling Acarus  scabiei,  though  larger— has  been  found  to  live  m  the 

epidermal  squamse,  and  some  writers  beheve  that  this 
 Acarus  also 

plays  a  part  in  the  transmission  of  the  malady. 

Predisposing  Causes.— Wha.t  the  older  authors  believ
ed  to  be 

the  true  causes  of  pinta— viz.,  a  hot,  damp,  climate ;  insanitary 

surroundings  and  poor  feeding  ;  the  mineral  salts  con
tained  m  the 

waters— are  only  predisposing  causes,  some  of  which, 
 however,  are 

of  great  importance.  The  hot,  damp  climate  favou
rs  the  growth 

of  the  fungi  -  'the  water  of  the  mines,  which  contains  a  large  amo
unt 

of  mineral  salts  (especially  sulphates),  produces  afte
r  a  time  m 

those  who  use  it  for  washing,  etc.,  a  dermatitis  w
ith  fissures  and 

other  eczematous-like  lesions  which  greatly  facihta
te  the  infection. 

All  races  are  hable  to  be  attacked  by  the  disease 
 but  mulattoes 

seem  to  be  particularly  prone  to  become  infect
ed.  Albinos  are  said 

to  be  immune.  Both  sexes  are  equally  liable  to
  become  infected, 

though  males,  on  account  of  their  occupations,  a
re  more  frequently 

affected.  The  malady  generally  appears  betwe
en  the  age  of  fifteen 

and  twenty-five,  but  it  may  appear  at  any  age,  an
d  has  been  seen  in 

children  three  or  four  years  old. 

It  has  been,  observed  that  individuals  of  the  
negro  race  are  more 

liable  to  contract  the  black  variety  than  an
y  other  kind  of  the 

disease,  while  whites  are  especially  liable  to  con
tract  the  red  van^  Y 

Miners  and  agricultural  labourers  are  affecte
d  m  most  cases  by  the 

^^SvmDtomatology.— The  disease  begins  very  gradually
.  After  an 

incuTation  period'  varying,  according  to  lifer
ent  authors^ 

a  few  weeks'^and  some  months,  one  or  f  ̂̂ f^^^^^^^^f  P,^^^^^ 
ginous  spots  appear  on  uncovered  parts  of  the  body  ̂ ^.^X' 

increase  very  slowly  in  size,  and  some  
may  use  together  They  are 

roundish,  or  may  have  an  irregular  outline.  At  A/f  t^^t^  ̂J^^ 

hardly  raised  above  the  normal  skm.  The  surf
ace  t^e  Patch^^ 

ic;  PPnerallv  drv  and  rough,  and  is  
covered  with  fine  pitjTiasic 

UmJ  !!f  recJnt  cases, 'with  larger  and  thicker 
 sca^s  m  old^^^ 

ones.  Occasionally,  in  chronic  cases,  the  ̂ ^^f^^^^^?,^  Pf^f 

instead  of   being  dry,  may  be  m
oist  or  somewhat  greasy 

glutinous. 
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The  hairs  of  the  affected  regions  become  atrophied,  and  later  on 
fall  out.  The  shedding  of  hair  is  not  due  to  tlie  fungi  invading 
directly  the  hair  ;  it  is  due  to  a  peculiar  fibrosis  of  the  hair  follicle, 
at  the  place  of  the  hair  a  hard  formation  remaining,  like  a  grain  of 
sand  (fibroid  follicuhtis  of  Montoya). 

Pruritus  is  generally  well  marked,  especially  at  night-time.  There 
are  often  patches  of  hyperkeratosis  in  the  palms  and  soles,  and  the 
normal  lines  and  sulci  appear  much  deeper. 

Old  chronic  cases  occasionally  exhale  a  peculiar  musty  odour, 

which  has  been  compared  to  the  smell  of  cat's  urine,  or  to  the  bad 
smell  of  dirty  linen  kept  in  a  warm,  damp  place. 

The  affection  may  spread  to  the  whole  body,  except  the  palms 
of  the  hands  and  the  soles  of  the  feet.  The  nails  are  never  attacked. 

The  scalp  is  not  usually  affected. 
The  disease  has  no  tendency  to  spontaneous  cure.  Its  course  is 

very  chronic,  and  may  last  the  whole  of  the  patient's  life. 
Some  of  the  older  authors  state  that  the  patients  during  the  incubation 

period  suffer  from  fever,  vomiting,  and  diarrlioea.  Montoya  says  that  pinta 
patients  have  not  got  an  odour  sui  generis,  as  stated  by  most  observers.  In 
cleanly  patients  no  smell  whatever  is  noticeable,  apart  frorn  the  peculiar 
odour  of  the  negro  race. 

Clinical  Varieties. — Chnically,  six  different  varieties  may  be  dis- 

tinguished, each  of  which  shows  several  subvarieties  : —  ' 
1.  The  Black  Variety. 
2.  The  Blue  Variety. 

3.  The  Violet  Variety. 
4.  The  Red  Variety. 
5.  The  Yellow  Variety. 
6.  The  White  Variety. 

Black  Variciy.— The  patches  are  of  a  black  colour,  and  are  very 
often  found  on  the  face,  though  they  may  be  present  on  any  other 
part  of  the  body  except  the  palms  and  soles,  similarly  to  all  the 
other  varieties.  The  patches  are  hardly  raised,  and  their  surface 
IS  shghtly  desquamating.  Pruritus  is  generally  complained  of,  but 
IS  not,  as  a  rule,  so  unbearable  as  in  the  other  varieties.  Black 
pmta  IS  found  in  negroes  more  frequently  than  in  individuals  of 
Caucasian  race.  The  course  is  very  chronic.  Ihe  treatment  is 
difficult,  though  not  so  difficult  as  in  the  other  varieties. 

Black  pinta  shows  two  subvarieties— one  is  characterized  by  the 
presence  of  patches  of  a  black- violet  colour  ;  the  other  by  patches 
of  ]et-black,  mdian-ink  black  colour.  The  fungus  found  in  the 
.  ̂ "^/^P^^^Miis  (species  undetermined)  ;  in  the  second  a  M on- toy  ella  (M.  mgra). 

Blue  Variety. —This  is  much  less  frequent  than  black  pinta  The 
patches  are  of  a  blue  colour.  They  generally  begin  to  appear  first on  the  dorsum  of  the  hands,  and  then  tend  to  spread  over  the 
whole  body— uncovered  as  well  as  covered  parts.  There  genera] I v 
IS  intense  pruritus.  

b'-^'^i'i"/ 
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The  fungus  usually  found  in  blue  pinta  is  Aspergillus. 

Violet  Variety. — Apart  from  the  colour  of  the  patches,  which  is 

violet,  the  clinical  symptoms  and  course  of  this  variety  are  identical 

with  those  of  blue  pinta.  It  is  extremely  common  among  rural 
labourers  and  miners. 

There  are  numerous  subvarieties  of  violet  pinta.  In  some  cases 

the  patches  are  of  a  pure  violet  cure  ;  in  other  cases  the  colour 

may  be  violet-greyish,  violet-brownish,  violet-purphsh.  There  are 

cases  in  which  the  patches  are  at  first  of  a  greenish  colour,  to 

become  violet-bluish  later  on.  The  fungus  found  in  the  pure  violet 

pinta  is  an  Aspergilhis  {A.  pidor  Blanchard  1895);  the  fungus 

found  in  the  violet-greyish  cases  is  a  Penicillium—P .  montoyat 

Cast.  1907  ;  the  fungi  found  in  the  other  varieties  are  Aspergilli  or 

fungi  presenting  transition  characters  between  the  Aspergillus  and the  Penicillium. 

Red  V ariety TUX'S,  is  the  commonest  variety  found  m  white 

patients.  The  patches  first  develop,  as  a  rule,  on  the  dorsum  of
  the 

hands  and  feet,  and  spread  to  large  portions  of  the  body.  The 

oatches  are  red  —  often  brick-red  —  and  usually  show  a  rather 

abundant  desquamation.  Pruritus  is  very  distressing,  especially 

at  night-time.  Secondary  lesions  due  to  scratchmgs  an
d  inocula- 

tion of  pyogenic  micro-organisms  are  not  rare.  Ulcerative  
lesions 

have  been  reported  by  several  observers  as  occasionally  o
ccurring 

In  some  cases  of  red  pinta  an  Aspergillus  (species  not  determined
) 

is  found  •  in  others  a  fungus  of  the  genus  Montoyella,  M.  bodim 

Cast.  1907,  found  by  Bodin  in  1903  in  a  patient  who  w
as  under  the 

treatment  of  Darier. 

Castellani  in  1907,  found  the  same  or  a  very  similar  Montoyella  in
  a  case 

of  red  pinta  observed  in  a  European  sailor  who  had  long  been  m 
 .tropical 

America.  In  this  case  the  disease  had  not  yet  spread  much.  Be
sides  the 

red  patches  there  was  on  the  right  forearm  a  small  greyish-vio
let  spot,  in 

which  a  fungus  was  found,  which  gave  Penicillium  fructifica
tions  m  cultures 

[P.  montoyai). 

Red  pinta  is  more  serious  than  any  other  variet
y,  as  it  affects 

not  only  the  superficial  strata  of  the  epidermis,
  but  the  rete  Mal- 

pighii  as  well  as  the  corium.  , 

Yellow  Variety.— Yevy  common  among  half-castes. 
 It  generauj^ 

begins  on  the  chest  or  arms.  The  patches  are  
yeUow,  and  at  hrst 

are  not  pruriginous  and  not  desquamating.  
In  old  cases,  however, 

there  is  pruritus.  This  variety  is  very  fre
quently  mixed  with 

patches  of  white  pinta,  and  is  difficult  to
  cure.  The  fungi  found 

belong  to  the  genera  Monilia  and  Aspergillus. 

White  Variety. patches  are  of  a  dull  white  colour,  and  a
re 

generally  very  large.  The  surface  is  u
sually  rough  and  desquama- 

ing  but  at  times  it  may  be  smooth.  In  so
me  cases  a  fungus  of  the 

genus  Monilia  is  present,  but,  according  to  
Montoya  in  other  c^es 

no  fungus  whatever  is  to  be  found.  M
ontoya  considers  the  white 

variety  of  pinta  to  represent  in  many  cases  he  ̂^t/^^^^e  ̂ n.  ^^gj^^ 

sive  stage  of  all  the  other  varieties  exc
ept  the  red.    The  patcnes 
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of  white  pinta  would  be  in  such  cases  in  reahty  unpigmented, 

leucoderma-like  areas  due  to  the  disturbing  action  of  the  various 

fungi  on  the  pigmentation  pi'ocesses  of  the  skin. 

Montoya's  belief  on  the  nature  o£  white  pinta  in  sonae  cases  is  supported 
by  Castellani's  observations  on  tinea  flava  and  tinea  alba.  In  both  these 
derm atomycoses  white,  pseudo-leucodermic  patches  may  occasionally  be  seen 
long  after  the  fungus  had  died  out,  and  these  patches  may  remain  unpig- 

mented for  months  and  years. 

Mixed  Variely. — Not  infrequently  the  same  patient  may  be 
affected  with  several  varieties  of  pinta,  presenting  a  grotesque 
tattooed  or  piebald  appearance. 

It  is  especially  white  pinta  which  is  found  associated  with  one 
or  more  of  the  other  varieties. 

Diagnosis. — This  does  not  present  any  difficulty  in  the  countries 
where  the  disease  is  endemic.  In  any  doubtful  case  the  micro- 

scopical examination,  supplemented  when  necessary  by  the  use  of 
cultural  methods,  will  clear  the  diagnosis. 

Differential  Diagnosis :  Tinea  nigra. — In  contrast  to  the  black 
variety  of  pinta,  tinea  nigra  is  very  superficial,  does  not  extend  to 

large  portions  of  the  body,  may  attack  the  palms  of  the  hands,  is 
not  pruriginous,  is  easily  cured  except  when  affecting  the  palms. 
The  microscopical  examination  of  scrapings  from  patches  of  tinea 
nigra  will  show  mycelial  tubes  of  irregular  shape  and  large  globular 
spores  collected  in  bunches.  The  spores  are  grouped  together  in  a 
somewhat  similar  manner  to  what  one  sees  in  pityriasis  versicolor. 

Tinea  flava. — In  contrast  to  yellow  pinta,  the  fungus  of  tinea 
flava  is  a  Malassezia,  has  the  same  morphological  characters  of  the 
fungus  found  in  pitjn-iasis  versicolor,  and  cannot  be  grown  arti- ficially. 

Ti  nea  albigena  and  Tinea  alba. — These  are  trichophytic  affections, 
and  are  easily  distinguished  by  the  characters  of  the  fungi. 

Leprosy  can  be  distinguished  from  white  pinta  lesions  by  the 
sensibility  not  being  impaired  in  pinta. 

Only  white  pinta  patches  with  no  fungus  might  be  mistaken  for 
leucoderma  on  superficial  examination.  White  pinta  is  very  often 
associated  with  other  varieties  of  pinta,  which  are  easily  diagnosed. 
Leucodermic  patches  are  smooth,  non-pruriginous,  and  the  skin 
surroundmg  them  is  often  hyperpigmented. 

Prognosis.— Pinta,  though  not  a  fatal  disease,  must  be  considered 
a  serious  affection,  as  its  course  is  chronic,  and  the  treatment  very 
difficult.  In  most  cases  the  general  health  remains  satisfactory 
but  the  disfigurement  is  very  distressing  to  the  patients,  who  often 
become  nervous  and  irritable.  The  pruritus,  which  is  generally 

SssneS^""^^^^  night,  is  also  a  cause  of  great  distress  and  sleep- 
Treatment.— The  popular  treatment  in  Columbia  is  citrine  oint- 

ment (mercury  nitrate  ointment).  Other  parasiticides  have  been 
tried,  with  a  varying  degree  of  success.  When  the  eruption  is  at 
the  very  beginning,  tincture  of  iodine  may  suffice.    The  best  results 
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have  been  obtained  by  using  chrysarobin  (chrysarobin  gr.  x  to  x
xx  ; 

ung.  zinci  ox.,  gi-)-  This  must  be  applied  cautiously.  \y
hen  the 

malady  affects  large  tracts  of  the  body,  only  a  portion
  should  be 

treated  at  a  time,  to  prevent  as  far  as  possible  symptoms
  of  absorp- 

tion The  urine  should  be  regularly  analyzed  durmg  the 
 treat- 

ment The  chrysarobin  ointment  must  not  be  applied  to  the 
 face, 

lest  a  severe  conjunctivitis  should  develop.  For  t
he  face  a  resorcin 

or  resorcin-sulphur,  or  resorcin-salicylic,  or  salicyl
ic  acid  ointment 

(resorcini,  gr.  xxx.  to  3i.  ;  ac.  sahcyhci,  gr.  xv.  ; 
 vaseline,  51.),  is 

advisable,  or  citrine  ointment  may  be  used. 

Montova  recommends  chrysarobin  dissolved  in
  chloroform  (chrysarobin 

10  m?ts  chloroform  90  parts).  Apply  with  a  fine  b
rush.  When  c  ry,  apply 

gutta^erclm  dtsolved  tn  chloroform   (gutta-
percha   10  parts,  chloroform 

^°Chrysarobin  may  conveniently  be  applied  in  the  for
m  of  a  vernisol  vaini.h 

(5  to  10  per  cent.). 

PIEDRA. 

Svnonvm. — Trichosporosis  Tropica.  ,     r  c  +1 

Mnition.--Piedra  is  a  mycotic  disease  
of  some  parts  of  South 

America  causing  very  hard,  small  nodo
sities  on  the  hair. 

ffi  torical  and  G^ographical.-The  ---^^^^--^^-K'^'JI^^, 

locaUy  in  Columbia  since  remote  times,  
but  the  first  scient  fic 

' ̂   descriptions  are  due  to  Desenne 

(1878),  Morris  (1879),  Osaria,  an
d 

Megalhaes.  More  recently  the 

condition  has   been   studied  by 

Fig.  585.— Piedka. 

Tuhel  Renoy,  J.  M.  H.  MacLeo
d, 

Horta,  and  others.    This  dise
ase 

of  the  hair  is  common  in  som
e 

,84 -Transverse  Section   districts    of 
   Columbia  especially 

THROUGH  A  PiEDRA  NoDULE.     thc  Valley  of  Cauca  )  but  clos
ely 

aUied  conditions  are  observed 
 in 

several  parts  of  the  tropics,  a
nd  occasionaUy  in  temperate  

zones 

^^tZ^^^Z^'^li  an  affected  hair  is  was
hed  in.  ether,  and  thei. 

treftefa.  hquor  potass.,  
and  examined 

So^-hSS\^t?f^;^^^^ 

ungus  is  given  on  p.  834-  1^  Columbia 
 ;t  ;s  genera  ly  _ 

that  the  infection  takes  place  by  ̂^^^^^^/J^^^^^^, 'try  In  British 

ginous  oil,  much  used  by  t
he  women  of  the  country. 
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Guiana  natives  consider  it  to  be  due  to  batiiing  in  certain  wliite 

or  milky  waters,  while  it  does  not  occur  if  tliey  batlie  in  the  brown 
peat  bush  waters. 

Symptomatology. — -Tlie  liair  of  the  head  of  women,  and  less  fre- 
quently the  hair  of  the  head  and  beard  of  men,  is  affected.  The 

affected  hairs  present  strings  of  pin-head-sized  nodosities,  which 
are  better  felt  than  seen.  The  nodosities  may  be  very  numerous 

and  are  found  on  the  surface  of  the  hair-shaft,  either  on  one  side  or 
surrounding  it  like  a  sheath.  They  are  black  and  hard,  though  not 
so  hard  as  the  name  piedra  (stone)  would  imply,  and  a  kind  of 
crepitation  is  produced  when  the  hair  is  combed.  There  is  often 
matting  and  knotting  of  the  hair.  The  disease  is  chronic,  and  the 
nodosities  do  not  disappear  spontaneously. 

Horta  has  described  a  variety  of  piedra  in  Brazil,  characterized  by  the 
nodules  containing  large  cyst-hke  structures,  which  Pinoy  considers  to  be 
probably  asci  (see  p.  834). 

Diagnosis. — ^The  microscopical  examination  of  the  nodosities 
renders  the  diagnosis  easy. 

Prognosis. — The  affection  is  of  long  duration,  and  has  no  tendency 
to  spontaneous  cure. 

Treatment. — This  is  difficult.  It  has  been  recommended  to 
apply  benzene  and  turpentine  to  the  hair,  and  to  wash  the  head 

regularly  with  a  percliloride  lotion  (i  in  2,000) .  In  obstinate  cases 
it  is  necessary  to  shave  the  head. 

Trichosporosis  Indica. 

In  India  and  Ceylon  a  condition  similar  to  piedra  is  occasionally  observed. 
It  is,  however,  much  less  severe,  a  few  minute  nodules  only  being  present 
on  the  hairs  of  the  beard  and  moustache,  and  the  hair  of  the  scalp  being 
rarely  affected.  The  fungus  seems  to  be  different  from  that  of  the  Columbian 
piedra. 

Trichosporosis  of  Temperate  Zones. 

Cases  of  trichosporosis  of  temperate  zones  or  piedra  nostras  (tinea  nodosa) 
have  been  described  by  Beigel  (1869),  Caro,  Behrend,  Unna,  Pick,  Vuillemin! 
The  nodosities  in  such  cases  have  been  found  on  the  hairs  of  the  moustache 
and  beard,  not  on  the  hairs  of  the  head.  The  fungi  are  shghtly  different  from 
T.  giganteum.  Several  species  have  been  described — T.  beigeli  Rabenliorst 
1867,  T.  ovoides  Behrend  1890,  T.  ovale  Unna  1896. 

TRICHOMYCOSIS  AXILLARIS  FLAVA  RUBRA  ET  NIGRA. 

Definition. — A  nodular  affection  of  the  hair,  generally  of  the 
axdlary  regions,  caused  by  a  Nocardia,  either  alone  or  in  symbiosis with  chromogenic  cocci. 

Historical  and  Geographical.— Castellani  in  1911  called  attention 
to  this  nodular  affection  of  the  hair  of  the  axillary  regions,  observed 
m  natives  and  Europeans  hving  in  the  hot,  damp,  districts  of 
Ceylon.  The  condition  will  probably  be  found  occurring  in  every 
low-lying  tropical  region. 

96 
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^Etiology. — The  researches  of  one  of  us  have  demonstrated  that 

the  yellow  variety  is  due  to  a  very  thin,  bacillary-like  fungus,  for 

which  he  proposed  the  name  Nocardia  tenuis.  The  black  and 

red  varieties  are  due  to  a  symbiosis  of  this  fungus  with  chromogenic 

cocci,  a  coccus  producing  black  pigment  [Micrococcus  nigrescens) 

in  the  black  variety,  a  coccus  producing  a  red  pigment  in  the  red 

type. 

Nocardia  tenuis  Castellani  191 2. — The  microscopic  examination  of  the 

nodules  reveals  the  presence  of  enormous  numbers  of  bacillary-like  bodies, 
which  are  Gram-positive,  but  not  acid-fast.  If  the  nodules  are  kept  m 

alcohol  or  formalin  for  several  months  the  fungus  apparently  loses  partially 

or  totally  its  property  of  being  stainable  by  Gram's  method.  They  vary  m 
length,  4  to  10  /A,  and  more  ;  they  are  rather  thin,  i  to  ;  they  may  be 

straight  or  variously  bent,  occasionally  branching  ;  they  are  fairly  closely 

packed  together,  and  are  embedded  in  an  amorphous  cementing  substance. 
Attempts  at  cultivating  the  fungus  have  failed.  ^,    ̂          ■  , 

Characters  of  the  Coccus-like  Organism  found  tn  the  Black   Variety  [M 

nigrescens  Castellani  191 1).— It  is  a  Gram-positive,  rather  large,  non-motile 
coccus  which  in  certain  media  may  take  the  appearance  of  a  cocco-baciUus. 

Sugar  'media  are  more  suitable  for  the  growth  of  the  organism  than  the o  rdinary  agar.  ,    j-    ,      •  i  ,  ,  r . 

Sabouraud  Agar.— Colonies  appear  twenty-four  to  forty-eight  hours  alter 

inoculation.  They  are  roundish,  at  first  white,  but  after  a  couple  of  days 

the  centre  of  each  colony  turns  black,  and  this  pigmentation  slowly  spreads 

eccentrically.    After  a  time  the  colonies  coalesce  into  a  jet-black  mass. 
G/Mcose —Growth  similar  to  Sabouraud  but  slightly  less  abundant,  ihe 

black  pigmentation  develops  from  the  centre  of  the  colonies  and  slo
wly 

spreads  towards  the  periphery.  ,      -,    .  ̂ ,  t. 
Ordinary  Laboratory  Agar.— Growth  much  less  .abundant  than  on  mo

st 

sugar  agars,  and  black  pigmentation  less  marked. 
LcBvulose  ̂ gflr.— Identical  to  glucose.  ^       j  j  <. 

Saccharine  Agar.— The  pigmentation  is  less  pronounced,  and  does  n
ot 

spread  to  the  whole  of  the  growth. 

Raffmose  Agar. — Same  as  saccharine. 
Lactose  Agar.— Sc^.nty  pigmentation.  ,   ̂     4.^    „u  ;„ 
Alkaline  Maltose  ^ gar.— Black  pigmentation  well  marked,   though 

 in 

many  cases  it  does  not  extend  to  the  whole  of  the  growth. 

Acid  Maltose  Agar.— Growth  less  abundant  than  on  acid  malto
se.  Black 

pigmentation  well  marked. 

Mannite  Agar. — As  alkaline  maltose.  • 

Jnulin  Agar.— As  alkaline  maltose,  but  pigmentation  less  pr
onounced. 

Saccharose. — As  inulin.  r     ■,■        X4.„^  ̂   fimp 

Glycerine  ̂   gar.— Abundant  growth,  the  whole  of  which  after  a  t
ime 

becomes  of  jet-black  colour. 
Galactose. — As  inulin. 
Adonite. — Like  acid  maltose.  .         .  .•  „ 

l"_Growth  fairly  abundant,  but  there  is  only  a  trace  of  pig
mentation. 

The  medium  is  not  liquefied.  ,v>„,„=  pf+pr  a 

Gelatine.— -No  liquefaction.    The  growth  on  the  surfa
ce  shows  after  a 

time  some  dark  pigmentation,  but  the  colomes  along  t
he  stab  are  white. 

S-Gentaf^^^^^^  A  thin  pellicle  is. often. present.    T.e  n^^^^^^^ 
scopical  examination  shows  cocci  arranged  m  pairs  or  ir

regularly,    ihey  are 

'"''peptontwL'.-Some  growth  at  the  bottom,  wlrile  the  rest  of  the  tube IS  cl.G3iir 

Sugar  Broths.— l>!o  formation  of  acid  or  gas. 
Indol. — Most  strains  produce  a  trace  of  indol. 
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Characters  of  the  Coccus-likc  Organism  found  in  the  Red  Variety  of  the 
Affection. — The  coccus  found  in  the  red  variety  is  more  diJIicult  to  isolate 
and  grow  than  the  coccus  observed  in  the  black  type  of  the  affection.  As 
a  rule  it  grows  better  and  shows  more  pigment  on  ordinary  agar  than  on 
sugar  media.    It  is  non-motile  and  Gram-positive. 

Agar. — The  growth  is  at  first  white,  then  a  red  or  red-yellowish  spot 
appears  in  the  centre.  The  pigmentation  very  slowly  progi-esses  towards 
the  periphery,  but,  in  my  experience,  never  spreads  to  the  whole  of  the 
growth  ;  hence  I  was  inclined  for  a  long  time  to  believe  that  I  was  growing 
two  different  cocci.  Repeated  plating,  however,  has  convinced  me  that  this 
is  not  the  case.  On  maltose  and  glucose  agar  the  same  pigmentation  is 
present,  but  on  most  of  the  other  sugar  media  no  pigment  is  produced. 
Gelatine  and  serum  are  not  liquefied.  This  coccus,  as  already  stated,  is 
Gram-positive  and  non-motile. 

The  coccus  is  closely  allied  culturally  to  Micrococcus  ruber  of  Trommsdorff, 
found  in  cases  of  chromidrosis,  and  also  to  M.  ruhicus  of  Hefferan.  In  none 
of  our  cases,  however,  was  the  condition  associated  with  chromidrosis. 

Symptomatology. — The  affected  hairs  of  the  axilla  present 
nodular  formations,  plainly  visible  to  the  naked  eye,  of  rather  soft 

Fig.  586. — Trichomycosis  axillaris  flava. 

Fig.  587. — -Trichomycosis  axillaris  nigra. 

consistency.  They  are  easily  removed  by  scraping  with  a  tri- 
angular needle  or  any  similar  instrument.  The  formations  are 

either  yellow  or  black,  or,  less  frequently,  red.  They  may  be  very 
abundant,  and  form  a  yellow,  or  black,  or  red  sheath  round  the 
hair  (Figs.  586  and  587) .  The  same  patient  may  have  two  varieties : 
The  hairs  of  one  armpit  may  show  the  yellow  variety,  while  the  hair 
of  the  other  armpit  may  present  the  black  type.    Sometimes  the 
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same  individual  hair  may  present  some  of  the  nodules  yellow  and 

others  black,  or,  rarely,  red.  We  have  not  yet  observed  all  the 

three  varieties  present  at  the  same  time  on  the  same  patient. 

The  microscopical  examination  with  a  low  power  shows  that  the 

affected  hair  is  covered  at  several  places  by  roundish  formations, 

partially  or  totally  encircling  the  shaft.  Using  a  higher  power, 

these  formations  will  be  seen  to  consist,  in  the  yellow  variety,  of 

enormous  numbers  of  bacillary-like  bodies  embedded  into  an 

amorphous  cementing  substance.  In  the  red  and  black  varieties, 

in  addition  to  these  masses  of  bacillary  bodies  which  are  the  my- 

ceUal  segments  of  the  Nocardia,  large  groups  of  cocci-like  bodies  are 
observed.  The  affection  in  our  cases  was  never  associated  with 

chromidrosis. 

In  two  of  our  patients  the  pubic  hair  was  affected  in  addition  to  the  hair of  tlie  axillcB. 

Diagnosis.— This  is  based  on  the  presence  of  yellow,  black,  or 

red,  rather  soft,  nodules  on  the  hairs  of  the  axillary  regions,  which, 

on  luicroscopical  and  cultural  examination,  show  presence  of  Nocardia 

tenuis  alone,  or  with  chromogenic  cocci. 

Differential  Diagnosis —The  condition  must  be  differentiate
d 

from  other  nodular  parasitic  conditions  of  the  hair.  As  is  well 

known,  the  principal  nodular  affections  of  the  hair  of  para
sitic 

origin  are  : — 
1.  Trichosporosis  tropica,  or  piedra. 

2.  Unna's  trichosporosis,  or  piedra  nostras. 

3.  Behrend's  trichosporosis,  or  '  nodular  trichomycosis.' 

4.  Beigel's  trichosporosis,  or  tinea  nodosa. 

5.  Du  Bois's  trichosporosis.  . 

6.  Lepothrix,  or  Pick's  trichomycosis  palmelhna,  or  t
richo- 

mycosis nodosa  of  temperate  zones.  ^1     1  • 

1  Trichosporosis  tropica,  or  piedra,  generally  aiiects 
 the  hair 

of  the  head.  The  nodules  are  extremely  hard,  hence  th
e  name 

'  piedra.'  The  fungus  found  belongs  to  the  genus  Tnchosporon
 

ITrichosporon  giganieum  Behrend  1890). 

2  Unna's  trichosporosis,  or  piedra  nostras,  has  been  
described 

by  Unna  in  the  hair  of  the  moustache  and  beard.  
It  is  due  to 

Trichosporon  ovale  (Unna,  i8g6).  . 

c.  Behrend's  trichosporosis,  or  '  nodular  trichomycosis,  
described 

by  Behrend,  affecting  the  hair  of  the  beard.
  It  is  due  to  TncJio- 

s-boYon  ovoides  (Behrend,  iSgo). 

4  '  Beigel's  trichosporosis,'  or  tinea  nodosa,  disco
vered  in 

London  by  Cheadle  and  Morris,  and  later  in  B
reslau,  Nanc3^  etc. 

It  attacks  the  hairs  of  the  head,  and  is  due  to
  Tnchosporon  betgeh 

^^5^.^D^Bois'f  trichosporosis  of  the  hairs  of  the  pubic  region  due 
to  Trichosporon  glycophiles  (Du  Bois,  1910). 

6.  Lepothrix  (E.  Wilson),  or  trichomyco
sis  nodosa  0  temperate 

zones  (Patterson),  or  trichomycosis  palmeh
ina  (Pick),     in  tius 
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condition,  as  described  by  Paxton,  Wilson,  Pick,  and  later  by 

Payne,  Patterson,  Crocker,  Pusey,  etc.,  the  hairs  present  irre
gular 

lobed  masses  of  hard  consistency,  in  which  are  often  embedded 

some  of  the  fibres  of  the  cortex.  According  to  Crocker,  the  fibres 

of  the  whole  shaft  may  be  spht  up,  and  the  hair  may  break  off  with 

a  brush-like  termination.  The  researches  on  the  setiology  of  this 

condition  seem  to  have  given  widely  different  results  :  Payne  and 

Patterson  described  a  short  bacillus  -which  penetrates  under  the 

cortical  scales.  Eisner  describes  a  diplococcus,  his  results  being 

confirmed  by  Sonnenberg  ;  Colombini  has  found  cocci ;  Babes,  Pick, 

Balzer,  and  Barthemly,  having  found  the  condition  often  associated 

with  red  sweat,  consider  the  bacillus  found  to  be  the  Bacillus 

prodigiosus. 

Trichomycosis  axillaris  flava,  rubra,  and  nigra  has  nothing  to  do 

with  piedra  or  with  any  other  form  of  trichosporosis,  as  no  Tricho- 

sporon  is  found,  the  fungus  being  a  Nocardia,  with  very  thin, 

bacillary-like  mycelium.  The  condition  somewhat  resembles  lepo- 
thrix.  It  differs  from  the  typical  lepothrix  of  temperate  zones 

by  the  nodules  being  soft,  easily  removed,  and  by  the  hairs  not 
becoming  brittle.    Moreover,  it  is  easily  cured. 

Course  and  Prognosis. — The  course  is  chronic,  but  the  condition  • 
may  subside  or  disappear  on  the  patient  going  to  a  cold  climate. 

The  affection,  if  of  very  little  pathological  importance,  has  a  certain 

practical  interest,  being  much  objected  to  by  patients,  especially 
by  ladies. 

Treatment. — ^The  treatment  is  not  difficult :  a  very  efficacious 
one  consists  in  dabbing  the  hair  two  or  three  times  daily  with  a 

solution  of  formalin  in  spirit  (Si.-gvi.)  and  appljdng  at  night 
a  sulphur  ointment  (2  to  5  per  cent.). 
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CHAPTER  LXIV 

SKIN   DISEASES  {continued) 

—TROPICAL   DERMATOMYCOSES  (concluded) 

Mycetoma — Mycetomatosis  and  actinomycosis — Pinoy'sand  Ravaut's nodular 
nocardiasis — Yuxta — Articular  nodules — Rarer  nodular  and  gummatous 

affections  of  hyphomycetic  origin — References. 

*  MYCETOMA.' 

Synonyms. — Madura  foot,  the  Fungus  disease  of  India,  Godfrey 

and  Eyre's  Tubercular  disease.  Endemic  degeneration  of  the 
bones  of  the  foot,  Morbus  tuberculosis  Pedis,  Morbus  Pedis 

Entophyticus,  Podelkoma,  La  Maladie  de  Ballingall,  Slipada, 

Hatty-ka-Pung,  Keerenagrah  (signifying  a  dwelling  of  worms), 
Kirudeo  (signifying  a  dwelling  of  worms),  Ghootloo  Mahdee  (signify- 

ing eggs  of  insects  ;  probably  so  called  from  the  small  bodies  found 
in  the  discharge) . 

Definition. — '  Mycetoma  '  is  a  generic  term  for  the  invasion  of  the 
tissues  of  the  foot  and  hand,  and  more  rarely  other  parts  of  the 

body  by  fungi  belonging  to  the  genera  Nocardia,  Aspergillus, 

Sterigmatocystis,  IndieUa,  and  Monosporium,  which  produce  enlarge- 
ment, deformity,  and  destruction  of  the  affected  area. 

History. — It  is  probable  that  mycetoma  was  known  to  ancient  Indian 
writers  on  medicine,  for  references  are  found  in  their  works  to  a  disease  of  the 
foot  characterized  by  swellings  like  plum-stones,  associated  with  a  consider- 

able amount  of  discharge,  and  thought  to  be  due  to  injuries  caused  by  thorns. 
In  1 71 2  Kaempfer  drew  attention  to  a  disease  of  the  foot,  which  he  called 

'  perical,'  or  large  foot,  in  natives  of  India.  It  is  not  very  clear  what  he  meant 
by  this,  as  he  may  have  confounded  elephantiasis  with  mycetoma.  In  the 
early  nineteenth  century  the  disease  was  well  known  in  the  South  of  India, 
where  it  was  called  '  Madura  foot,'  being  described  by  Heyne  in  1806,  and 
mentioned  in  Brett's  '  Surgery,'  in  1840  as  a  distinct  disease.  In  1842  Gill appears  to  have  been  the  first  to  clearly  differentiate  it,  and  he  was  followed 
by  Godfrey  in  1844  and  1846,  Morehead  in  1846,  Colebrook  in  1848  ;  but  many 
of  these  early  writers  appear  to  have  considered  the  disease  to  be  tubercular. 

Ballmgall,  in  1855.  was  the  first  to  state  that  it  was  probably  of  parasitic 
origin,  and  he  was  follow,ed  by  Rustomji,  who  gave  careful  clinical  histories of  eight  cases. 

In  i860  Eyre  gave  an  account  of  the  disease,  and  V.  Carter  published  the 
first  of  a  series  of  most  important  papers  extending  till  1874,  in  which  he 
studied  the  whole  subject  most  minutely,  and  found  the  causal  agent  to  be 
a  fungus.  In  1859  he  discovered  the  fungus  of  the  melanoid  or  black  variety, 
now  called  Madurella  mycetomi  Laveran  1902,  and  later,  in  the  same  year,  he 
found  the  fungus  of  the  ochroid,  or  white  variety,  which  is  at  the  present  time 
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called  Nocardia  madurce  Vincent  1 894.  He  was  followed  by  a  large  number 
of  observers,  among  whom  may  be  mentioned  H.  J.  Carter,  who  in  1862 

described  a  fungus  belonging  to  the  Mucoridas,  which  Berkeley  in  1865  called 
Chionyphe  carteri ;  but  their  methods  of  separating  and  growing  this  fungus 
were  crude,  and  there  is  no  doubt  that  it  was  a  contaminative  fungus.  Lewis 

and  Cunningham  in  1875  did  not  believe  in  the  fungoid  origin,  and  ascribed 
the  disease  to  degenerations  ;  and  in  1876  Kemper  and  Jamieson  described 

a  curious  case  of  foot  disease  under  the  term  '  podclcoma  '  as  occurring  in 
America.  It  is  probable  that  this  may  have  been  a  case  of  mycetoma,  but 
if  so,  it  was  remarkably  acute  in  its  course.  Bassini  in  1888  described  an 
undoubted  case  in  Italy,  and  Wright  a  similar  case  in  an  Italian  in  America. 

In  1892  Kanthack  and  Hewlett  independently  studied  the  pathology  of  the 
disease,  and  concluded  that  it  was  really  an  actinomycosis.  In  1893  Boyce 

and  Surveyor  examined  a  number  of  cases  and  grew  the  fungus  artificially. 

In  1 894  Vincent  published  an  account  of  a  case  of  the  white  variety  occurring 

in  Algeria.  He  cultivated  the  parasite,  and  inoculated  it  without  success 
into  animals,  and  finally  named  the  variety  Streptothrix  madurce,  thus 

clearly  differentiating  one  variety  of  the  disease. 

In  1895  Adami  and  Kirkpatrick  published  an  account  of  the  first  undoubted 

case  in  Canada,  and  later  similar  cases  were  reported  in  other  parts  of  America, 

and  in  1897  Unna  studied  the  pathology  of  the  disease.  In  1901-02  Bouffard 
described  black  and  white  varieties  of  the  disease  as  occurring  in  Somahland. 

In  1902  Laveran  investigated  Carter's  black  variety,  and  named  the  fungus 
Streptothrix  myceiomi  ;  and  Foulerton  and  Jones  published  an  important 

paper  on  the  Streptothrix  group.  NicoUe  and  Brunswic-le-Bihau  describe
d 

a  case  of  white  mycetoma  in  Tunis,  caused  by  Aspergillus  nidulans,  cultivated 

by  Nicolle  and  Pinoy.  The  fungus  was  probably  introduced  into  the  foot 

by  a  grain  of  barley.  In  1906  Brumpt  published  a  most  valuable  paper, 

showing  that  actinomycosis  was  the  cause  of  one  variety  of  mycetoma,  and 

that  Carter's,  Vincent's.  Nicolle's,  and  Bouffard's  white  and  black  mycetoniata 

were  all  separate  varieties  of  the  disease  caused  by  distinct  fungi,  and  in 

addition,  he  described  two  other  varieties,  making  a  total  of  eight  varieties 

due  to  separate  fungi.  In  1 907  Musgrave  and  Clegg  described  a  new  form  o
f 

the  disease  in  the  Philippine  Islands,  due  to  Streptothrix  freen,  which  they 

successfully  inoculated  into  the  foot  of  a  monkey.  This  fungus  they  now 
consider  to  be  identical  with  Nocardia  asteroides.  .    t    ,  t 

In  1 010  and  191 1  Tarozzi  and  Radaeli  grew  from  two  cases  m  Italy  a  fungus 

which  the  first  observer  considered  to  be  a  Nocardia,  while  Radaeli  
and 

Saccardo  have  described  it  as  a  new  species  of  the  genus  Monosporium 

In  1 91 2  Brault  in  Africa  succeeded  in  growing  on  artificial  media 
 madurella 

mycetoma,  and  probably  the  same  fungus  was  grown  in  India  b
y  Chatterjee. 

Climatology— The  disease  is  diffused  throughout  the  world, 
 being 

known  in  Asia,  Africa,  Europe,  and  America,  but  is  f
ar  more  com- 

monly met  with  in  the  tropics  than  in  the  temperate  zone,  and
  is 

especially  prevalent  in  India,  particularly  in  the  
Madras  Presidency 

about  Madura,  Bellary,  Tanjore,  and  Trichmopoh. 

In  Asia  it  is  known  in  India,  not  merely  in  Madras,  b
ut  also  m 

Cochin,  Pondicherry,  Sind,  Cutch,  Bengal,  Rajpu
tana,  the  North- 

West  Provinces,  the  Punjaub,  and  Kashmir.  
It  also  occurs  in 

Ceylon  and  Aden.  In  Africa  it  is  also  widespread,  
being  met  with 

in  Madagascar,  Somaliland,  Abyssinia,  Jibuti,  the  S
iidan,  Egypt 

Tripoh,  Tunis,  Algeria,  Morocco,  and  Senegam
bia.  In  Europe  it 

is  rarely  met  with,  but  cases  have  been  reported  fr
om  Cyprus,  Italy, 

Greece  and  France.  In  America  it  has  been  report
ed  as  occurring  m 

Canada,  the  United  States,  Nicaragua,  the  Wes
t  Indies,  Argentma, 

Brazil,  and  Chili.  .        ̂   ̂ ,  ...  ,1^ 

With  regard  to  the  known  distribution  o
f  the  varieties,  the 
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actinomyotic  has  only  been  reported  from  Madagascar;  Carter's 
black  mycetoma  from  India,  Italy,  and  Senegambia  and  Northern 

Africa  ;  Carter's  ochroid  variety  from  India,  Somaliland,  Abyssinia, 

Algeria,  Cyprus,  Cuba,  and  Argentina  ;  Bouffard's  black  and  white 
varieties  from  Somaliland  ;  Brumpt's  white  variety  from  India  ; 

Reynier's  white  variety  from  Paris  ;  and  Musgrave  and  Clegg's  from 

the  Philippine  Islands.  Lindenberg's  white  mycetoma  from  Brazil, 
Pelletier's  red  mycetoma  from  Senegal,  Tarozzi-Radaeli  white  myce- 

toma from  Italy.  It  is  not  definitely  known  what  influence  the 
season  of  the  year  has  on  the  occurrence  of  the  fungus,  though 

probably  when  the  saprophytic  history  is  known  some  such  influence 
may  be  discovered. 

;S)tiology.— The  disease  is  due  to  the  entry  of  a  fungus  into  the 
subcutaneous  tissue  of  some  part  of  the  body  by  means  of  a  wound. 

The  region  invaded  is  usually  the  foot,  more  rarely  the  hand,  and 
still  more  rarely  some  other  region. 

The  causal  fungi  may  be  classified  as  follows  : — 
Orde 

Ascomycetes 

Species. A.  bouffardi  Brumpt  1906. 

S.  nidulans  Eidam  1883. 

fM.  mycetomi  Laveran  1902. 

Hyphomycetes 

Genus. 

Aspergillus  E.  Micheli 1725 

Sterigmatocystis  Cra- mer 1869 

Madurella  Brumpt       J  M.  tozeuri  NicoUe  and  Pinoy  1908 
^  ̂  (  M.  bovoi  Brumpt  1 910. 

'I.  mansoni  Brumpt  1906. 
I.  reynieri  Brumpt  1906. 
I.  somaliensis  Brumpt  1906. 
N.  madurae  Vincent  1894. 
N.  asteroides  Eppinger  1890. 
N.  pelletieri  Laveran  1 906. 
N.  bovis  Harz  1877. 

In.  Israeli  Kruse. 

j  Sporotrichum  Link  1806  S.    beurmanni    Matruchot  and Ramond  1905. 

Monosporium  apiospermum  Sac- 
cardo  191 1. 

,  Indiella  Brumpt  1 906 

/  Nocardia  Toni  and  Tre- visan  1889 

^Monosporium  Bonord 
and  Saccardo  1903 

The  saprophytic  life  of  these  parasites  is  quite  unknown,  with 
the  sole  exception  of  Nocardia  bovis,  which  lives  in  the  spikelets of  various  cereals. 

The  disease  occurs  most  commonly  in  people  who  walk  barefoot, 
and  is  therefore  most  usually  met  with  in  native  races,  though 
race  per  se  has  no  predisposing  influence.  It  is  principally  found 
in  agricultural  labourers,  and  is  therefore  more  common  in  the 
poorer  classes  and  in  males. 

Pathology. — The  causal  fungus  is  introduced  into  some  part  of 
the  body  by  a  wound  produced  by  a  thorn,  a  splinter  of  bamboo 
or  other  wood,  by  a  sharp  stone,  knife,  etc.,  but  perhaps  the  most 
mterestmg  recorded  case  is  Nicolle's  Tunis  case,  in  which  the 
disease  was  started  by  an  injury  to  the  foot  by  a  grain  of  barley Once  mtroduced  mto  the  subcutaneous  tissues,  it  commences  to 
grow,  the  original  wound  in  the  meantime  healing.  Usually 
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the  growth  is  slow  ;  but  if  Kemper  and  Jamieson's  case  was  true 

mycetoma,  it  may  be  rapid,  and,  indeed,  this  is  supported  by 

Musgrave  and  Clegg's  inoculation  of  Nocardia  asiero'ides  into  a
  mon- 

key's feet,  in  which  the  swelling  developed  in  ten  to  sixteen  days,  and 

was  quickly  foUowed  by  suppurative  lesions.  As  the  fungus  grow
s 

it  destroys  the  tissues  of  the  foot,  and  meets  with  but  little  reac
tion 

on  the  part  of  the  body,  and  no  attempt  is  made  to  repair  its  ravages
. 

The  reaction  on  the  part  of  the  body  confines  itself  to  a  lympho-
 

cytic infiltration  around  the  fungus,  and  later  the  formation  o
f 

granulation  tissue,  with  epithelioid  and  giant  cells  at  times  ;  w
hile, 

finally  fibrous  tissue  is  formed  around  the  fungus  and  its  surrou
nding 

cells  and  the  vessels  become  blocked  by  an  endarteritis  
and  peri- 

arteritis This  appears  to  be  an  attempt  to  encapsule  and  prevent 

the  spread  of  the  parasite,  as  well  as  to  damage  it  by  cut
ting  off  its 

food-supply.  ,      ,  -1 

At  the  same  time  the  cellular  exudate  becomes  a  thin,  
oily,  occa- 

sionally stinking,  pus,  and  works  its  way  to  the  surfac
e  forming 

apertures,  and  carrying  the  parasite  with  it. 
 This  must  be  con- 

sidered to  be  an  attempt  to  rid  the  body  of  the  fungus.  . 

In  the  meanwhile  the  parasite,  if  of  certain  specie
s,  forms  special 

club-shaped  hyphee  considered  to  be  chlamydospo
res,  which  at  first 

serve  for  extracting  nutrition  from  the  surroundi
ng  leucocytes,  but 

later  breaking  free  from  the  main  mass,  form
  means  of  asexually 

Drop'agating  the  fungus  in  the  foot.  Some  of  the
se  separated  clubs 

are  attacked  and  engulfed  by  leucocytes,  and
  though  it  is  possible 

that  in  this  way  many  may  be  destroyed,  
stiU,  Brumpt  s  researches 

show  that  the  leucocyte,  with  its  enclosed  cl
ub,  may  wander  away 

from  the  diseased  area  into  healthy  tissue,  and 
 may  be  killed  by  the 

club  which,  being  set  free,  grows  into  a  new 
 mass  of  fungus^  in 

?his 'way  the  funlus  may  be  disseminated  by
  means  of  the  phago- 

""^When  surrounded  by  pus,  the  fungus  gathers  itself  into  gran
ules 

the  so-called  sclerotia,  which  show .  externally  radially  arranged 

fibres  or  cl^bs,  and  internally  a  mass  of  -ycel-- with  cry^^^^^^^ 

debris  the  latter  being  most  marked  m  th
e  centre.    These  granules 

icape  to  the  exterior^nd  form  the  yello
w,  black,  or  pmk  granules 

in  the  discharge.    As  the  fungus  gro
ws  in  the  foot  the  connective 

issues  and  thf  muscles  undergo  vitreou
s  degeneration  and  break 

upTnto  debris,  amongst  which  pieces  
of  nerves  and  tendons  may  be 

found  while  even  the  bone  in  some  cases
  becomes  attacked  by  a 

form  of  degeneration  and  disappears.    
The  result  is  that  the  foot 

aJi^ars  much  swollen  externally,  and
  shows  the  openings  of  the 

sTnuses  through  which  the  pus  and
  the, fungoid  granules  escape 

•    whUe^nternally  the  normal  structure  
may  have  completely  dis- 

rppeareTEd^^^  replaced  by  
degenerated  tissue,  debris,  smu

ses, 

and  fibrous  sacs  containing  the  fungus  
and  the  pus 

tt%lttnt'Seclremac^^^^      a
nd  may  finally  die  of  cachexia. 
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Very  rarely  do  the  fungi  invade  the  body,  as  is  the  case  with  No- 
cardia  hovis  and N.  israeli,  which  may  give  rise  to  a  general  infection. 

The  peculiarity  of  the  pathology  is  the  slight  reaction  which  the 
body  makes  against  the  invasion  by  the  fungus,  and  the  entire 
absence  of  any  attempt  at  repair. 
The  black  varieties  of  mycetoma  owe  their  colour  to  a  dark 

substance  which  the  fungi  secrete.  The  nature  of  this  black  substance 

is  not  laiown.  It  is  soluble  in  hot  sulphuric  acid,  forming  a  yellowish- 
red  solution,  but  is  not  soluble  in  cold  sulphuric  acid  nor  in  potash 
solutions.  According  to  Thudichum,  it  does  not  contain  haemoglobin 
in  any  form,  though  a  small  quantity  of  iron  is  present.  The  nature 
of  the  yellow  pigment  does  not  appear  to  have  been  investigated, 
though  Musgrave  and  Clegg  remark,  with  regard  to  Nocardia 

astero'ides,  that  a  pigment  of  the  appearance  of  haemoglobin  may  be found. 

Experimental  Reproduction. — Several  observers  have  tried  to  re- 
produce the  disease  in  monkeys  and  other  animals,  in  some  cases 

with  a  certain  degree  of  success.  We  recommend  Pinoy's  method 
of  inoculating  the  cultures  on  bits  of  wood  which  are  inserted  into 
a  small  wound.  Pinoy  has  inoculated  with  success  in  the  pigeon 
Madurella  tozeuri.  The  experimental  inoculation  with  Madurella 
wyceiJoOTt  has  not  yet  succeeded. 

Morbid  Anatomy— Externally  the  swollen  foot  shows  nodules 
and  openings,  the  latter  of  which  lead  into  the  sinuses.  In  section- 
izing  the  foot  it  will  be  noticed  that  the  sinuses  run  in  various 
directions  are  communicating,  and  end  in  small  cavities  containing 
pus  and  the  fungus,  and  that  these  cavities  are  embedded  in 
degenerated  tissue  and  debris. 

The  bone  may  or  may  not  be  affected,  but  if  it  is,  the  whole  foot 
can  be  easily  cut  by  a  knife. 

Histopathology.— The  histopathology  has  been  studied  by  Unna, 
Vincent,  and  very  completely  by  Polverini,  Musgrave  and  Clegg. 
Microscopically  the  tissues  show  degeneration  and  debris,  with 
fibrous  tissue  formation,  endarteritis,  and  periarteritis,  and  at  times absorption  of  the  bone. 

The  microscopical  examination  of  sections  of  the  tissues  typically 
attected— VIZ.,  of  alveolar  appearance— and  containing  mycotic grams  show  a  central  roundish  mass— the  mycotic  grain— a  clear 
circular  space,  and  the  surrounding  degenerated  tissues.  The  clear 
space  IS  due  to  the  fact  that  the  thin  purulent  matter  in  which  the 
granule  is  embedded  contracts  during  fixation  with  alcohol  The 
mycotic  granule  is  composed  at  the  centre  almost  exclusively  of 
mycelial  elements  with  a  few  leucocytes  ;  more  externally  there  are 
1^  w^''^  ̂ "^°^P^°^,s  substance,  staining  lightly  purplish  with  eosin. 
m  which  a  few  mycelial  threads  may  be  seen .  The  periphery  shows  a polymorphonuclear  infiltration.  The  walls  of  the  alveolar  cavities 
containing  the  granules  are  formed  of  young  connective  tissue  with numerous  plasma  cells  and  occasionally  giant  cells  •  there  is  a 
marked  proliferation  of  bloodvessels.  ceus  

,  mere  is  a 
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Symptomatology.— The  disease  usually  begins  in  the  foot,  more 

rarely  in  the  hand,  and  still  more  rarely  in  the  leg,  knee,  neck,  or 

trunk.  There  may  or  may  not  be  a  history  of  a  cut  or  injury  some 

time  previously.  In  any  case  this  primary  injury  will  have  healed 

long  before  the  disease  is  well  established. 

The  incubation  period  in  well-recorded  cases  would  appear  to 

be  short  ;  thus,  in  Musgrave  and  Clegg's  case,  one  month  after  the 

primary  injury  the  wound  reopened  and  discharged  pus,  and  m 

Fig.  s88. — Mycetoma. 

their  experiments  on  monkeys  it  appeare
d  to  vary  from  ten  t 

sixteen  days.  Further  researches  on  this  
pomt  are,  however,  required 

The  earhest  signs  are  either  pain  or  swell
ing  in  the  region  of  he 

or^g^a  in  Sy,  Ihich  is  usuallf  on  t
he  sole  of  the  foot  between  he 

toes  or  on  the  instep.  The  swelling  bec
omes  a  hard  lump,  on  he 

surface  of  which  a  bleb  may  form,  wh
ich  bursts  and- reveals  a  small 

opening  discharging  an  oily,  rarely  
sanious,  thm,  offensive  pus,  m 

which  the  granules  characteristic  of  the  fun
gus  may  be  found^ 

Some  new  indurations  and  nodositie
s  appear  in  various  pai  ts  ot 

the  fSot.  and  new  openings  are  form
ed,  while  the  whole  foot  beg  n 

to  swell  in  a  very  characteristic  ma
nner.    First  the  arch  ot 



PLATE  XII. 



I 



M  YCETOMA 

1533 

foot  fills  Up  and  disappears,  the  whole  sole  becoming  so  swollen  and 
convex  that  the  toes  are  no  longer  able  to  touch  the  groiuid,  and 
may  be  pushed  apart,  but  are  usually  not  affected  by  the  disease. 
At  the  same  time  the  dorsum  of  the  foot  becomes  studded  with 

nodules  and  openings.  The  colour  of  the  integument  may  be 

normal,  but  is  usually  darker  than  in  the  healthy  skin.  It  is  rarely 
(Edematous.  The  openings,  when  examined  by  a  probe,  are  found 
to  lead  into  sinuses,  which  penetrate  deeply  into  the  tissues,  and  at 
times  even  into  the  bones  of  the  foot.  The  quantity  of  the  dis- 

charge varies  from  time  to  time,  being  increased  by  motion.  On 
palpating  the  affected  area,  it  is  found  to  be  elastic,  and  the  sensi- 

bility to  be  normal.    The  inguinal  glands  are  often  enlarged  and  hard. 
As  the  disease  progresses,  pain,  which  at  first  was  slight,  becomes 

more  marked,  especially  in  colcl  weather.  The  patient  ceases  to 

be  able  to  place  the  foot  to  the  ground,  and  is  compeUed  either  to 
walk  on  the  heel  or  to  use  a  support.  The  leg  begins  to  waste, 
and  after  a  long  time  the  patient  becomes  weak  and  anaemic  from 

the  constant  drain  on  the  system,  by  the  discharge,  and  possibly 
also  by  toxins  produced  by  the  fungi.  General  constitutional  dis- 

turbance of  a  febrile  nature  is  rare. 

The  disease  is  very  chronic,  and  has  no  tendency  to  heal,  and  if 
not  treated,  will  eventually  cause  the  death  of  the  victim,  from 
exhaustion  or  diarrhoea,  after  lasting  some  ten  or  twelve  years. 

Varieties. — The  chsease  can  be  classified  by  the  different  causal 
fungi  into  varieties,  which  may  be  arranged,  according  to  the 
colour  of  the  granules  or  sclerotia,  into  the  black  or  melanoid  group, 
the  white  or  ochroid  group,  and  the  red  group,  as  follows  :  

A.  The  Melanoid  Group. 

1.  Carter's  black  mycetoma. 
2.  Bouffard's  black  mycetoma. 
3.  Nicolle  and  Pinoy's  black  mycetoma. 
4.  De  Beurmann's  sporotrichic  mycetoma. 
5.  Bovo's  black  mycetoma. 

B.  The  Ochroid  Group. 

6.  Carter's  white  mycetoma. 
7.  The  actinomycotic  white  mycetoma 
8.  NicoUe's  white  mycetoma. 
9.  Brumpt's  white  mycetoma. 

10.  Reynier's  white  mycetoma. 
11.  Bouffard's  white  mycetoma.  • 
12.  Musgrave  and  Clegg's  white  mycetoma. 
13.  Lindenberg's  white  mycteoma. 
14.  Tarozzi-Radaeli  white  mycetoma. 

C.  The  Red  Group, 

15.  Pelletier's  red  mycetoma. 
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I.  Carter's  Black  Mycetoma.— ihe  sclerotia  are  hard,  irregular, 

brittle,  black  or  dark  brown  in  colour,  i  to  2  millimetres  in  diameter. 

The  hyphaj  are  white,  but  the  interhyphal  substance  is  dark  brown. 

This  is  the  type  of  the  disease,  and  is  caused  by  MadureUa  my cetomi 
Laveran  1902. 

3.  Bouffard's  Black  Mycetoma.— The  sclerotia  are  moriiorm
, 

elastic,  and  vary  in  size  from  a  pin's  head  to  a  smaU  pea.  The 

disease,  which  is  readily  amenable  to  treatment  by  curetting,  i
s 

caused  by  Aspergillus  bouffardi  Brumpt  1906. 

3  Nicolle  and  Pinoy's  Black  Mycetoma.— The  sclerotia 
 are  hard, 

small,  and  black.    During  parasitic  life  the  mycelium  is
  septate 

I  to  4  u  in  breadth.    Chlamydospores  are  present.   
 It  is  found 

in  Algeria  and  Tunis,  and  is  due  to  MadureUa  ioze
un  Nicolle  and 

^^T^D^^Beurmann's  Black  Mycetoma.— A  case  with  all  the  chnical 
features  of  madura  foot  has  been  described  by  De  Beur

mann  as 

due  to  Sporotrichum  beurmanni  Matruchot  and  Ramond  
1905. 

5  Bovo's  Black  Mycetoma.— This  variety  has  not 
 yet  been  com- 

pletely investigated.  Bovo  in  Italy  observed  a  c
ase  of  nodular 

affection  of  the  foot,  the  affected  tissues  present
ing  mycotic  black 

masses.  He  considered  his  case  to  be  due  ei
ther  to  Aspergillus 

fumigatus  or  to  Sterigmatocystis  nigra.  Cult
ures  were  not  obtained, 

while  Brumpt  considers  the  fungus  pro  temp
,  to  be  a  Madurella- 

M.  ftoyot  Brumpt  1910.  •  .  •  v,  ,v,u„ 

6  Carter's  White  Mycetoma.— The  scleroti
a  are  yellowish-white, 

muiberry-like,  spherical  grains,  varying  i
n  size  from  ™te  pm- 

heads  to  peas.    It  is  caused  by  Nocardia  madurc
B  Vincent  1894.  _ 

7  Actinomycotic  White  Mycetoma.— Th
e  sclerotia^ are  yellowish 

sulphur  colour,  and  soft.  The  disease  de
stroys  the  bones,  and  can 

spread  throughout  the  body,  forming  m
etastases  m  distant  organs 

The  causal  fungi  are  Nocardia  hovis  Harz 
 1877  and  N.  tsraeh  Kruse 

^^t Nicolle  s  White  My cetoma. -The  sdevotm  ̂ I,^  l^'^g^' ' 

and  smooth,  hke  peas.  It  attacks  the  
bones.  The  causal  fungus 

is  Sterismatocystis  nidulansEida.m.  188^. 

q  Brumpt' s  White  Mycetoma.-The
  sclerotia  are  very  smaU 

ha?d    and  bean-shaped.    The  causa
l  fungus  is  Indtella  mansom 

^"T^eyn^ers  White  Mycetoma.-The  scleroti
a  are  small  white, 

soft  coiled  masses.    It  is  due  to  Indiell
a  reymen  Brumpt  1906. 

'  li.  WhUe  Mycetoma.-The  -lerotia  are  sma^^^^^^^^ 

hard  spherical  or  polyhedral  grams, 
 sometimes  whi  e,  sometim^ 

reddish-yellow  in  colour.  It  destr
oys  bone.  It  is  causea  oy 

Indiella  somaliensis  Brumpt  1906.  ti.o  c^iprnt^a  varvin 

tJ^^S^
^^ 

shaped  when  ful 'grown
.    The  fungus  which  invade

s  the  medulla 

of  the  bone  is  Nocardia
  asteroides  Eppmger  1890. 

13.  Tarozzi-Radaeli   White  My
cetoma.- ^h^s  variety  has  b

een 
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found  in  Italy  by  Tarozzi  and  Radaeli.  The  foot  presents  several 
nodules,  from  which  some  purulent  liquid  exudes.  The  grains  are 
yellowish,  small,  rather  hard.  The  microscopical  examination  does 
not  show  clubs.  The  fungus  causing  it  was  first  observed  by  Tarozzi, 
who  considered  it  to  be  a  Nocardia,  and  independently  by  Radaeli, 
who  considered  it  to  belong  to  some  other  genus.  It  has  been 
described  by  Saccardo  under  the  name  of  Monosporum  apiospermum 
Saccardo  1911. 

Radaeli  do3s  not  consider  his  case  to  be  mycetoma,  as  lie  limits  this  term 
only  to  conditions  due  to  fungi  of  the  genus  Nocardia.  Under  our  definition 
of  the  malady,  however,  the  cases  described  by  Tarozzi  and  himself  come  under 
this  heading. 

Fig.  589. — Pseudo-Mycetoma  of  Frambcesial  Origin. 

14.  Lindenberg' s  White  Mycetoma. — This  variety  was  found  by Lindenberg  in  Brazil.  The  grains  are  very  small,  white-yellowish, 

soft,  moriform.  It  is  caused  by  Nocardia  braziliensis  Lindenberg  1909'. 
15.  Pelletier's  Red  Mycetoma. — This  variety  is  common  in  Senegal and  other  parts  of  Africa,  and  has  been  described  by  Pelletier 

and  Thiroux.  It  often  attacks  other  regions  of  the  body 
besides  the  foot.  The  grains  are  very  small  and  of  a  red 
colour.  The  fungus  is  Nocardia  pelletieri  Laveran  igo6,  a  descrip- 

tion of  which  will  be  found  in  the  chapters  on  fungi. 
Diagnosis.— The  pecuHar  swelling  of  the  foot,  with  a  filhng-up  of 

the  arch,  and  the  formation  of  sinuses  from  which  a  discharge 
containing  the  typical  sclerotia  is  escaping,  enables  the  disease 
to  be  diagnosed  with  certainty  from  elephantiasis  or  tubercular disease  of  the  foot. 

The  variety  of  the  fungus  may  be  determined  by  examining  the 
grams  or  the  scrapings  of  the  sinuses  microscopically,  culturallv 
and  by  moculations  in  animals.  ^' 

It  is  to  be  noted  that  the  typical  grains  may  for  a  time  be  absent 
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from  the  purulent  Uquid  exuding  from  the  sinuses.  In
  such  cases 

squeezing  of  the  nodules  may  make  the  grams  appear,  or 
 a  nodule 

which  has  not  yet  opened  may  be  incised  and  the  conten
ts  exammed_ 

Pseudo-Myceioma. —OccasionaXly  one  comes  across  
conditions  of 

the  foot  clinically  somewhat  resembling  madura  f
oot,  but  of  tuber- 

cular filarial,  or  some  other  origin.  In  Ceylon  a  type  of  ps
eudo- 

madura  foot  not  uncommonly  observed  is  merely  al
ate  mamlestation 

of  framboesia.  Austregesilo  has  described  in  Sout
h  America  a  case 

of  angiokeratoma  of .  the  foot  clinically  resembl
ing  mycetoma 

The  absence  of  the  typical  grains  differentiates  a
U  these  types  of 

pseudo-mycetoma  from  true  mycetoma.  . 

Prognosis.— The  disease  is  incurable  unless  t
reated  surgically. 

Treatment.-The  diseased  area,  if  locahz
ed,  may  be  removed 

bv  curetting  or  excision  ;  but  if  a  large  a
rea  of  the  foot  is  affected, 

amputation  must  be  performed  well  ab
ove  the  boundary  of  the 

disease.    Potassium  iodide  has  very  lit
tle  or  no  effect. 

Prophylaxis.-Prophylaxis  consists  in 
 guarding  against  wounds 

from  pieces  of  wood,  stones,  etc.,  by  weari
ng  boots,  shoes  or  sanda  s. 

SWd  a  wound  occur,  it  must  be  th
oroughly  c  eaned  with  anti- 

septk  lotions,  or  better  perhaps  tinct
ure  of  iodme,  before  being 

allowed  to  heal. 

MYCETOMIASIS  OF  THE  BODY,  A
CTINOMYCOSIS  AND  PSEUDO- 

ACTINOMYCOSIS. 

Remarks.-The.fungi  producing  mad^^^^^ 

the  deep  organs,  lungs  hver^  bram    ̂   ^^.^  i,,,,-, 

i^^^^^o^^Jr^^S::^^^'?
:;.  X  -.n^teWns  .n  the 

P^ymptomatology.-The  lesions  resemble  to  a  certain^^^^^
^^^  fo^^d 

in  the  foot.  The  condition  generaUy  ̂ ^f  ̂  ̂^^com^^^^^^^  and  glossy, 
skin  or  subcutaneous  tissues  the  s^^^f  ̂f '^'v  "^'JT ̂io^  of  sinuses  from  which 
and  finally  the  nodules  break  down  with  formation^^  ^^^.^^^ 

a  purulent  liquid  exudes  ̂ o^^ainii^^g  the  chara^^^^^^^^^^^ 

sizes  and  colour  as  described  "J,'^^^^.^  [^^^^^^^^^^  may  develop, 
become  fungoid  arid  arge,  ̂ ^d papinomatoi^s  purp^^^ 
Thelocationofthelesionsvaries.  ^l^e type cau^^^^^^^ 
N.  bovis  Herz,  or  true  actmomyco  is  ̂^^^^  lower  reSon  of  the  face  and  neck, 
zones,  is  most  frequently  situated  on  the  lower  region  ^j.^  well-known 
especially  m  the  tissues  under  the  ]aw.  In  ̂^^^l^l  ̂ized  by  the  presence  of 
condition  known  as  wooden  tongue     It  is  charag^^^^^^ 
sulphur-yellow  grains  m  the  pus.  .^f  f^*X^^n?S^^^^^         been  described : 
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Prognosis.— This  depends  greatly  on  the  species  of  fungus  causing  the 
malady.  The  types  due  to  Nocardia  bovis,  N.  ismeli,  or  true  actinomycosis, 
answer  well  to  a  potassium  iodide  treatment. 

Diagnosis. — This  is  based  on  the  presence  of  indolent  or  nodular  masses 
breaking  down  with  formations  of  pus,  in  which  grains  containing  the  fungi are  found. 

Treatment.— Potassium  iodide  in  full  doses  (gr.  xx.)  four  times  a  day  should always  be  administered. 

Nodular  Nocardiasis  of  Pinoy  and  Ravaut. 

Historical  and  Geographical.— This  condition  and  its  fungus  were  studied by  Pinoy  and  Ravaut  in  France. 
etiology.— The  condition  is  caused  by  a  Nocardia.  Only  one  case  is  known described  by  Pmoy  and  Ravaut— and  due  to  N.  thibierPei  Pinoy  and 

Ravaut  1909  (seep.  817).  ^ 
Symptomatology.— In  the  only  case  on  record  there  were  numerous  sub- 

cutaneous and  intramuscular  gummatous  nodules  which  had  developed  very 
found^  '  softened,  some  ulcerating.    In  the  pus  the  fungus  was 

Treatment. — Potassium  iodide  is  to  be  recommended. 

Other  nodular  affections  of  nocardial  origin,  and  characterized 
by  the  presence  of  abscesses,  or  gummata  in  which  fungi  of  the 
genns  Nocardia  are  found,  have  been  described' by  Riviere  and  otliers and  very  ably  in  England,  by  Foulerton. 

Juxta-Articular  Nodules. 

noSaeT^™^*~' ^^""^^^    Steiner's    tumours,  Jeanselme's 
Historical  and  Geographical.-This  affection  was  first  briefiv 

descnbed  by  Macgregor  in  1901  in  New  Guinea,  who  also  suggested 
a  possible  parasitic  origin  of  it.  It  was  later  more  fully  studied  by btemer  m  natives  of  Java,  by  Jeanselme  in  natives  of  Si  am,  where 
It  IS  known  as  enno.  Jeanselme  introduced  the  very  appropriate 

J^^ta-articular  nodules.'  Fontoynont  and  Carougeau  n Madagascar  discovered  the  cause  of  the  affection  to  be  a  fungus Nocardia  carougeam  Bxm-n^i  1910.  Cases  have  been  observed  in 
probablv  bt         1^  The  disease  w  U 

Sunte.  *°  ^""^"y  ̂ ^^^^  ̂ ^°Pi^^l  subtropical 

noSs°tf  Jeanselme  considered  the nodules  to  be  of  parasitac  origin,  while  Fontoynont  and  Carou£^pp,i 

ttn'^'^tv'^?  r^^^^  ̂ tiologicalVnt  TheTes?rip- 
lon  of  this  fungus-.iVoca.rf.-a  carougeavci  Brumpt  1910-is  riven in  the  chapters  on  fungi  (see  p  817)  ^ 

to  n!^^iT^*i°l°^^-~^"       ̂ ^^^        arms,  especiaUy  in  proximity 
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apparently,  fuse  together,  forming  hard,  large  tumo
urs,  and  adhere 

to  the  skin,  which  generally  does  not  present  any  a
lteration,  ihe 

Fig.  590. — Juxta-Articular  Nodules.
 

Pjc_  5y I —  Juxta-Articular  Nod
ules. 

course  is  very  chronic,  but  occ
asionally  the  nodules  may  disa

ppear 
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RARER  NODULAR  AND  GUMMATOUS  AFFECTIONS  OF  HYPHO- 

MYCETIC  ORIGIN. 

Hemisporosis. 

Historical  and  Geographical.— Gougerot  and  Craven  described 
a  case  of  osteo-periostitis  due  to  Hemispora  stellata  Vuillemin  some 
years  ago.  Later  Auvray  and  Bidot  found  the  same  fungus  in 
a  generalized  nodular  affection,  and  De  Beurmann,  Clair,  and 
Gougerot  found  it  in  a  gumma  situated  on  the  penis  of  a  negro. 

.ffitiology. — The  condition  is  due  to  a  fungus,  Hcemispora  stellata 
Vuillemin,  the  description  of  which  is  given  in  the  chapters  on 
Fungi. 

Histopathology. — The  histological  lesions  resemble  those  of 
tuberculosis  ci;tis,  as  noted  by  Auvray  and  Bidot. 

Symptomatology. — Gumma-hke  swellings  are  present  either  single 
or  multiple.  These  may  later  ulcerate.  A  chronic  osteoperiostitis, 
with  thickening  of  the  tibia  somewhat  resembling  the  type  due 
to  syphihs,  has  been  described.    Mercury,  however,  had  no  effect. 

Diagnosis.— Tliis  is  based  on  isolating  the  fungus.  The  fungus microscopically  is  seldom  if  ever  seen  in  the  lesions,  and  cultures 
are  necessary.  These  are  carried  out  in  the  same  manner  as  for 
sporotrichosis. 

Treatment.— Potassium  iodide  given  in  full  doses  (gr.  xv.-xx.) three  times  daily  is  very  efficacious. 

Acremoniosis. 

There  is  only  one  case  on  record  of  this  condition  by  Potron  and 
Noisette  m  France.  The  condition  is  due  to  a  fungus.  Acremonium 
potronn  VuiUemm  1911,  which  has  been  described  in  the  chapters 
on  Fungi  (see  p.  842).  The  patient  had  fever  which  was  at  first 
suspected  to  be  typhoid,  and  several  gumma-like  swellings  developed 
which  slowly  ulcerated.  They  were  not  painful.  The  proximal 
glands  were  not  enlarged.  ^ 

^^^j^Snosis.— This  is  based  on  finding  the  fungus  by  cultural 

Treatment.— In  the  only  case  known  an  intensive  potassium iodide  treatment  cured  the  condition. 

Enantiothamnosis. 

Definition.— A  nodular  condition  due  to  a  fungus  Enanitn 
thammis  hrauUi  Pinoy  igii.  

-luiigus,  nnantto- 
Historical  and  Geographical.-This  condition  has  been  described 

by  Brault  m  Northern  Africa,  who  isolated  the  fungus,  the  com plete  botanical  description  of  which  we  owe  to  Pinoy 

p  8*^j°'°^y-~'^^^  causative  fungus  is  E.  hraulti  Pinoy  1911  (see Synaptomatology.— The  condition  in  the  only  case  so  far  known 
was  characterized  by  the  presence  of  nodules  on  the  glutei  re^ons" 
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the  si^c  of  a  pea  to  a  small  egg.    The  nodules  ha
d  a  central  crateri- 

form  opening,  from  which  some  pus  exuded.  r  ^, 

Diagnosis.— This  is  based  on  cultivatmg  the  fu
ngus  from  the 

Treatment.— This  is  surgical,  but  first  potassium
  iodide  might  be 

tried.  .  . 

Cladosponosis. 

Definition.— A  nodular  condition  due  to
  Cladosponum  mada- 

^''RemSl-Th''ere^f's' another  tropical  condition  due  to  a  fungus 

of  the  genus  Cladosporium-mz.,  tinea  
mgra-but  this  affect  on 

is  dinically  so  different  that  we  do  not  
give  it  under  the  heading 

Cladosporiosis.    We  have  given  a  separate  
description  of  it  (see 

^'  His°torical.-Fontoynont  isolated  the  fungus  from  a  case  i
n  Mada- 

gascar Guegu  ̂ n  placed  it  in  the  genus  Cladospo
num,  and  Verdun 

called  it  C.  madagascariense  Verdun  1913. 

Symptomatology.-In  the  only  case  ̂ «  ^nown,  that  of  To^^^ 

toynont,  gummatous  nodules  were  p
resent  on  the  leg,  some  of  which 

'XlJ^^SMssinm  iodide  has  apparent
ly  very  httle  efhcacy 

in  this  condition.  .  . 
Scopulanopsis. 

Th.s  cWdWonis  due  to  S»;.../.no*«. 
 Wo* 

role  attributed  to  S.  blochi. 
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CHAPTER  LXV 

SKIN  DISEASES  (conhnued)— DERMATITIS 

VENENATA 

Definition  —  Remarks  —  Classification  —  Rlius  group  —  Eupliorbia  group— 

Urtica  group — Tectona  group — References. 

Definition. — The. term  '  dermatitis  venenata  '  includes  a  number 
of  inflammatory  skin  lesions  caused  by  the  irritative  action  of 

poisonous  principles  contained  in  certain  plants. 

Remarks. — By  the  above  definition  it  will  be  observed  that  the 

term  '  dermatitis  venenata  '  is  here  used  in  the  restricted  sense 
of  being  only  caused  by  plants,  leaving  the  dermatitis  caused  by 

animals  to  be  treated  in  the  chapter  dealing  with  the  Dermato- 
zoiases. 

When  the  poisonous  principle  is  contained  in  the  juice  of  culti- 
vated plants,  the  poisoning  is  largely  met  with  among  gardeners, 

florists,  and  people  associated  with  plants  in  some  way  ;  when, 
however,  the  poisoning  is  due  to  a  principle  contained  in  some 
special  hairs  of  a  plant,  whether  cultivated  or  not,  it  is  obvious 
that  anyone  may  be  affected  ;  and  when  it  is  due  to  principles 

contained  in  the  dust  from  dry  wood,  it  is  also  obvious-  that  car- 
penters and  persons  who  cut  or  saw  this  wood  will  be  most  liable 

to  be  affected. 

We  should  not  be  surprised  if,  in  the  future,  it  will  be  found  that  certain 
forms  of  dermatitis  venenata  are  due  in  reality  to  some  parasitic  micro- 

organisms living  in  the  plants  or  woods,  and  which  get  inoculated.  The  fact 
that,  for  instance,  satin-wood  dermatitis  appears  several  weeks  after  handling 
the  satin-wood  sawdust  is  rather  in  favour  of  there  being  seme  contagium 
vivitm  which  requires  some  time  to  develop  and  multiply  sufftcientl}'  to  cause 
symptoms  of  disease. 

With  regard  to  the  first  series  of  cases  in  our  experience,  there 
can  be  no  doubt  that  some  people  are  more  liable  to  the  affection 

than  others,  and  it  would  appear  that  certain  people  suffering 
from  any  form  of  seborrhoea  or  allied  condition,  no  matter  how 

mild,  are  especially  liable  to  be  troubled  by  dermatitis  venenata. 
With  regard  to  geographical  dislribtiHon,  it  is  a  cosmopolitan 

complaint,  being  found  in  all  parts  of  the  world.  It,  however, 
requires  further  study  in  the  tropics,  and  it  is  for  this  reason  that 
we  have  specially  brought  it  forward  in  connection  with  skin 
diseases. 

IS4I 
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Lacquer  poisoning,  due  to  Rhus  vernicifera  De  Candolle  (p.  i68), 
has  long  been  well  known,  as  well  as  the  collapse  followed  by  local 

pain  and  swelling  caused  by  Jatropha  mens  (p.  169),  but  few  authors 
have  drawn  attention  to  other  plants  causing  tropical  dermatitis 
venenata. 

Reynault  in  1902,  in  his  '  Medecine  et  Pharmacie  chez  les  Chinois 
et  chez  les  Annamites,'  devotes  a  few  paragraphs  to  the  dermatitis 
venenata  of  Indo-China,  and  we  have  seen  a  few  cases  in  Ceylon 
and  Africa.  The  subject,  however,  is  interesting,  and  we  bring 
forward  the  following  few  remarks  in  the  hope  of  stimulating 
further  inquiry. 

Classification. — The  plants  causing  dermatitis  venenata  may  be 

arranged  in  groups  according  to  the  form  in  which  the  poisonous 

principle  is  conveyed  to  the  skin,  each  group  being  named  after 
a  well-known  member  : 

I.  The  Rhus  Group :  Plants  in  which  the  poisonous  principle  is 
contained  in  a  clear  watery  fluid. 

II.  The  Euphorbia  Group  :  Plants  in  which  the  poisonous  principle 
is  contained  in  a  thick  milky  fluid. 

III.  The  Uriica  Group  :  Plants  in  which  the  poisonous  principle  is 
contained  in  fluid  in  special  hairs. 

IV.  The  Teciona  Group  :  Dried  hard  woods,  the  dust  of  which 

contains  the  poisonous  principle. 

I.  THE  RHUS  GROUP. 

This  group  includes  all  those  plants  in  which  the  poisonous 

principle  is  contained  in  a  clear,  watery  juice.  It  may  be  sub- 

divided into  two  subgroups  or  divisions  : — 

1.  Poisonous  principle  non- volatile. 

2.  Poisonous  principle  volatile. 

Poisonous  Principle  Non-Volatile.— This  group  includes  the 

poisonous  ivies,  the  lacquer  poison,  and  the  parsnips. 

Poisonous  Ivy. 

The  ivy  or  sumach  belongs  to  the  genus  Rhus  Linnsus,  
which 

is  a  genus  belonging  to  the  subfamily  Anacardioideas  m  the
  family 

TerebinthacejE.  The  genus  Rhus  includes  about  120  spe
cies, 

growing  in  nearly  every  part  of  the  world,  but  fortunat
ely  only  a 

few  are  poisonous  to  man,  and  they  may  be  distinguished,  a
s  a  rule, 

by  their  inconspicuous  flowers  being  in  loose,  slender
  clusters  or 

panicles  in  the  axils  of  the  leaves,  and  by  their  greyis
h-white  or 

yellowish  dry  fruit. 
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They  may  be  arranged  in  two  sections,  accordi
ng  to  the  structure 

of  their  leaves  : — 

1.  Leaves  irifoUate. 
Rhus  radicans  Linnaeus. 

Rhus  toxicodendron  Linn^us, 

Rhus  diversiloba. 

2.  Leaves  pinnate. 
Rhus  vemix  Linnaeus. 
Rhus  michausiei . 

Rhus  vemicifera  De  CandoUe. 

Rhus  succedanea  Linnaeus. 

Rhus  radicans  is  by  many  authorities  considered  to  be  merely 

a  variety  of  R.  toxicodendron.  It  is  common  in  the  Norther
n 

United  States,  while  the  latter  is  more  common  in  the  Southern 

United  States.  It  has  ovate  or  lozenge-shaped  leaflets,  which  are 

either  entire  or  toothed  and  pointed,  while  R.  toxicodendron  has 

obtusely  crenated,  lobed  leaves. 

Rhus  diversiloba  is  the  Califomian  poison  ivy  or  poison  oak, 
with  rounded,  obtuse  leaflets. 

Rhus  vemix  (synonym,  R.  venenata)  is  the  poison  elder  or  poison 

sumach  of  the  United  States,  and  is  a  large  shrub  or  small  tree. 

It  is  very  poisonous. 

Rhus  michausiei  (sjmonym,  R.  pumela)  is  a  small  erect  shrub, 
found  in  the  Southern  United  States. 

Rhus  succedanea  Linnaeus  is  the  Japanese  wau-tree,  and  is  well 
known  in  Tonkin  and  in  South  China. 

^Etiology.— The  poisonous  principle  is  an  oil  {Toxicodendrol), 

which  occurs  in  all  parts  of  the  plant,  and  at  all  seasons,  and  not 

toxicodendric  acid,  which  is  merely  a  synonym  of  acetic  acid,  as 

was  formerly  thought  to  be  the  case. 

Symptomatology. — ^After  an  incubation  of  one  to  nine  days, 

there  is  at  first  itching  in  the  affected  area,  which  gradually  increases 

in  intensity,  and  is  associated  with  all  the  signs  of  inflammation, 

producing  an  appearance  not  unUke  erysipelas,  and  sometimes 

goes  on  to  vesicuJation.  The  parts  most  commonly  affected  are 
the  eyeUds,  face,  and  neck,  but  it  may  also  occur  on  the  hands  and 
feet.  Left  to  itself,  the  eruption  remains  well  marked  for  some  four 
to  five  days,  and  then  gradually  subsides,  serum  discharges  from 
the  vesicles,  and  after  some  desquamation  the  affected  area  returns 
to  normal  after  some  ten  to  twenty  days. 

Treatment. — ^Wash  the  affected  parts  thoroughly  with  soap  and 
water,  and  then  clean  with  a  lotion  of  alcohol  and  ether,  and  finally 

apply  the  ordinary  lead  and  opium  lotion  or  a  solution  of  acetate 
of  aluminium.    In  mild  cases  calamin  lotion  is  very  efficacious. 

Prophylaxis. — Remove  the  poisonous  ivy.  This  can  only  be 
performed  by  digging  up  the  roots. 
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The  Lacquer  Poison. 

Rhus  vernicifera  De  Candolle  is  the  lacquer  or  varnish-tree  of 

Japan.  Lacquer  poisoning  has,  however,  been  described  on 
p.  i68,  and  need  not  be  repeated  here. 

The  Parsnips. 

In  the  game  group  with  the  poisonous  ivies  come  the  parsnips, 

of  which  Pastinaca  saliva,  the  common  parsnip,  and  Heracleum 

lanaUim  [H.  gigante-um),  the  cow  parsnip,  cause  symptoms  analogous 
to  those  described  above.    The  treatment  is  similar. 

Poisonous  Principle  Volatile. — It  is  well  known  that  many  plants 

possess  irritating  juices  which  cause  no  inflammation  if  merely 

applied  to  the  skin,  but  which,  if  rubbed  in  or  applied  to  the  skin 

and  then  enclosed  in  a  protective  covering,  will  produce  violent 

inflammation  and  even  ulceration.  On  p.  147  we  have  already 

drawn  attention  to  the  fact  that  Plumbago  rosea  Linnaeus  of  the 

Plumbagineee,  and  Anacardium  occidentale  of  Linnteus  of  the  Anacar- 

dineffi  are  used  to  produce  a  dermatitis  simulating  a  bruise,  and 

it  is  well  known  that  certain  members  of  the  Ranunculacese  contain 

irritating  principles — e.g.,  the  crowfoot,  anemones,  and  the  Pul- 
satillas, which  have  been  utilized  by  beggars  to  produce  sores  and 

ulcers.  The  essential  feature  of  these  poisonings  is  that  the  prmciple 

being  volatile,  it  is  necessary  either  to  rub  it  into  the  skin  thoroughly 

or  to  prevent  its  evaporation  by  some  means,  otherwise  the  in- 
flammation cannot  be  produced.  The  treatment  is  to  remove 

the  cause  and  soothe  the  irritation  with  calamine  lotion,  or  apply 

a  weak  carbolic  lotion  dressing  to  the  ulcer. 

II.  THE  EUPHORBIA  GROUP. 

In  this  group  the  poisonous  principle  is  contained  in  a  thi
ck 

milky  juice— the  latex,  which  is  contained  in  special  lact
iferous 

cells.  Hif-pomane  mancinella  Linnfeus  (Euphorbiacese),  which  is 

the  celebrated  manchineel-tree  of  the  Grenadine  Islands,  is  also
 

found  in  Colombia,  South  America,  where  it  is  called
  '  Pedro 

Fernandes'  or  '  Mansanillo.'  It  causes  very  severe  prunginous 

and  painful  urticaria  in  people  who  rest  under  its  shade.  Ac
cording 

to  Martinez  Santa-Maria,  this  eruption  usuaUy  disappears  m  abou
t 

twenty-four  hours,  but  occasionally  it  may  last  for  two  
or  three 

days,  or  even  longer.  .  .        1  •  1  -f 

All  Euphorbias  possess  more  or  less  irritating  juices 
 whicli,  11 

rubbed  into  the  skin,  cause  inflammation.  The  thick  m
ilky  latex 

is  acid,  and  contains  a  thick  oil,  which  is  very  irritating
.  As  an 

example  of  this  group  may  be  mentioned  E.  pilulifera  or
  h.  resmijer 

Bergmann.  The  former  is  common  in  many  parts  of  the
  tropics, 

and  the  latter  occurs  in  North  Africa. 
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III.  THE  URTICA  GROUP. 

The  Urtica  group  is  characterized  by  containing  its  poisonous 
principle  in  hairs. 

Tliis  group  inckides  the  nettles  which  belong  to  the  genus  Urtica 

Linuc-eus,  of  which  U.  iirens  is  the  common  European  type,  while 
U.ferox  Forster  is  found  in  New  Zealand,  and  U.  pihdifera  Linnaeus 
occurs  in  the  Mediterranean  littoral. 

Laportea  Gauducheau  is  an  alhed  genus  of  which  L.  cremdata 
Roxburg  in  Bengal,  L.  stimulans  Weddel  in  Java,  and  L.  gigas 
Weddel  in  New  Holland,  produce  severe  urticarial  eruptions, 
associated  with  pain  lasting  for  several  days. 
The  genus  Urera  Gauducheau  belongs  to  the  same  family,  being 

found  in  tropical  Africa  and  America,  while  the  genus  Girardinia 
Gauducheau  is  found  in  tropical  Africa  and  Asia,  and  both  contain 
species  with  markedly  urticarial  properties. 

In  all  these  the  poisonous  principle,  which  is  said  to  be  of  the 
nature  of  an  aldehyde,  is  contained  in  a  special  poison  apparatus, 
which  consists  of  secreting  cells  which  pom-  their  secretion  into 
awl-shaped  filaments,  or  hairs  which  are  filled  with  an  acrid  non- 

volatile albuminoid  acid  liquid.  These  hairs  penetrate  the  skin, 
and  the  tip,  being  broken  in  the  process,  discharges  the  poison  into 
the  dermis.  The  poison  quickly  produces  the  well-known  urticarial 
eruption  associated  with  itching,  tinghng,  and  even  pain. 

In  the  same  group  come  quite  a  different  series  of  plants— viz.. 
the  primulas,  primroses,  etc.— which  belong  to  the  family  Primu- 
lacece.    In  the  tribe  Primules  there  is  a  section  called  '  Sinesis,' 
which  contains  Primula  ohconica  Hance,    P.  sinensis  Sabine 
L  .  steboldii  E.  Moir,  and  P.  cortusoiides  Linnieus,  which  possess pmson  glands  associated  with  hard  poisonous  hairs,  contact  with 
which  produces  acute  dermatitis,  which  often  begins  as  an  erythema 
on  the  face  or  back  of  the  hands,  and  spreads  quickly  to  other regions.    Soon  the  erythema  becomes  oedematous  and  swollen 
and  vesicles  may  at  rimes  appear.    The  general  aspect  of  the 
patient  with  the  red  and  swollen  eyehds,  red  and  swollen  face,  and  ' the  similar  eruption  on  other  parts  of  the  body,  closely  resembles 
erysipelas,  and  IS,  without  doubt,  one  of  the  forms  of  the  complaint 
often  called   the  rose  '—i.e.,  a  non-contagious  erysipelas. It  must,  however,  be  admitted  that  some  of  the  recurrent  erup- 

sXrin?7rnn.  r        -^^"^^  ̂ ""^  ̂^^^  °f  P^^^°"^  Relieved  to  be 

see  n^xi.     tV"  VY-P°^^o"i"g'  are  suggestive  of  pellagra roTifin;r1  erythema  of  pellagra  is,  however,  generally 

ZlZJAZlf  fP^''"^  *°  "^^^a"y  associated 

to  bear  ̂n  minrV'Jh  "'''k-k^'  symptoms.  It  is.  however,  as  well 

on  tirhanckTnd  f  '  P^^^'^^^.^^y  .^^  P^^agra  in  cases  of  dermatitis 
rVXiis^    and  face  recurring  m  the  spring  or  autumn. 

veS.ots trs.'^"^'^'  Orchidacel  is  also  said  to  possess 

,  Treatment.  -The  usual  treatment  is  to  apply  calamine  Intinn 
to  which  a  httle  menthol  or  opium  is  added.  ̂ ^^^"^1"^  Jotion, 
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IV.  THE  TECTONA  GROUP. 

This  group  includes  trees,  the  handsome 
 wood  of  which  is  used 

for  the  ornamentation  of  saloons,  and 
 also  for  makmg  furniture 

The  dried  hard  wood  gives  off  dust,  which  i
s  extremely  i^rritatmg 

to  some  people,  while  others  appear  not
  to  be  affected.    One  attack 

appears  to  render  the  sufferer  more  hab
le  to  the  complaint,  and 

altCgh  certain  authorities  claim  that  i
mmunity  may  be  acquired 

by  attLks  there  appears  to  be  consi
derable  doubt  on  th.s  point 

and  in  fact  the  evidence  points  to  q
uite  the  reverse  being  true 

The  best  known  of  these  dermatites  wa
s,  until  recently,  hat  caused 

bv  the  wood  of  Teciona  grandis  Linna
eus,  commonly  called  teak 

which  gWes  off  a  dry  essential  oil  i
n  the  dust  created  by  sawing 

Tnd  thfs  produces  a  severe  form  o
f  dermatitis  m  carpenters  and 

idners  whicrtends  to  become  gener
ahzed,  and  may  be  of  long 

duration  lasting  sometimes  for  months.  cni^^^^ 

Th  effects  of  the  dust  of  '  satmwood  the  wood  o  C*^^^^^^^ 

vlon  swielmia  De  CandoUe  from  
Ceylon  and  the  East  Indies  or 

tt  wood  of  F<.g<.«  Jlava  (synonym,  Z''»''ff»«tZmVcZrfl 

West  lndijs -Th.e  woods  co^^^^^^^^^^^ 

&?l&?weliy^^^^^^^^
^ it  causes  a  dermatitis  which,  beginnmg  w  th

  "tetoSj, 

I  papules,  vesicles,  and  °°-S-P°if  ̂ tstn  ZS^f  S-'k  IHtle 
in  due  course  becomes  brawny  

and  pits  on  pressure  n 

Sme  the  swelling  spreads  to  the  eyel^^s  
fud  face  ears  h^^^ 

nose  and  great  discomfort  is  
expenenced^  In  a  few  oay^  

a  nas 

catrrh  ani  a  l-yngeal  cough  appear    T^^^^^  an^ex^ 
plosive  nature,  as  though  a  hair  had  bf  ̂̂ ^i^^^fii"  becomes  more 

-\tXe^sst4?nVf«:^~^ 

comitant  sickness    The  mflamed  
surtos^  to 

t^I^^t^^^
^.  aToVuZto'T

heve  the  laryngea. 

[Dalbergia  Mifolia  Roxb
urg),  found  m  India. 
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The  irritant  poisoning  caused  by  Kaju  Rugas,  the  juice  of  which 
produces  painful  bulls,  by  Kaju  buta-buta,  which  causes  violent 
dermatitis  and  conjunctivitis,  have  not  been  well  studied,  neither 
has  the  poisonous  properties  of  the  well-known  daffodil ;  in  fact, 
the  whole  subject  requires  further  study. 
Cane  Dermatitis.— A  peculiar  dermatitis  is  found  in  people 

handling  and  cutting  reeds  [Arundo  donax),  in  Provence,  some  parts of  Italy,  some  districts  of  Greece,  and  other  countries.  The  derma- 
titis, studied  by  many  observers,  among  whom  Thiebierge,  Berlese, 

Brigi,  Aravandinos,  Sfameni,  may  be  mentioned.  It  starts  with 
severe  itching  and  erysipeloid  eruption,  associated  with  the  forma- 

tion of  blebs  generally  on  the  uncovered  parts  of  the  body,  but  also 
on  the  genital  organs,  which  may  become  greatly  cedematous,  and 
febnle  symptoms  and  signs  of  coryza  may  appear.  After  a  few 
days  the  rash  disappears,  and  is  followed  by  desquamation. 
The  >ffitiology  is  doubtful.  Some  authorities  consider  it  to  be 

due  to  the  plant  itself,  others  to  a  fungus  (Usiilago  hypodyles 
behlecht),  and  still  others  to  a  mite  (Aclerda  berlesi). Treatment  consists  in  applying  calamine  and  lead  lotions. 

REFERENCES. 

The  best  general  references  are  to  be  found  in  the  Index  Catalogue  of  the Library  of  the  Surgeon  General's  Office,  United  States  Army,  Second  Series 
vol.  XIV.,  1 909,  p.  572:  Rhus  poisoning  ;  vol.  xiii.,  1 908,  pp.  814  and  81  s ' Primula  poisoning.    A  very  excellent  general  paper  is  Havard,  v.  (1899) Proceedings  of  the  Association  of  Military  Surgeons,  vol.  viii.,  p.  203. Balch  (1906).    Journal  of  the  American  Medical  Association. 

Cash  (191  i).    British  Medical  Journal,  October  7,  p.  784.  London 
KAN°JT?;i.  •  American  Medical  Association,  p.  2043. 

''^^fo4wlT4/Ba5e^t^femu?ar^°°'^-  ̂ ^^"^  ̂ ^^^^^ 
^^""irei?.^^"^'    ̂ ^^^'""^  ̂ '^^'"'^^        Primula  Obconica  and  Dermatitis, 
Martinez  Santa-Maria  (1913).    Journal  of  Tropical  Medicine. Sabouraud,  R.  (1 908).    Clinique.  iii.  246.  Paris Sfameni  (1912).  Malaria. 



CHAPTER  LXVI 

SKIN  DISEASES  {conlinued)— ULCERATIONS 

Oriental  sore— EspuncUa— Indian  Oro-pharyngeal  leishma
niasis— Ulcus 

tropicum— Ulcus  interdigitale— Ulcus  infantum— Remarks  on  u
lcers  in 

the  tropics— Granuloma  inguinale— Papilloma  inguinale— Ref
erences. 

ORIENTAL  SORE  (DERMAL  LEISHMANIASIS). 

Synonyms.— Delhi  boil ;  Aleppo  boil ;  Biskra  boil ;  B
agdad  boil  ; 

Ulcera  de  Bauru  (Brazil)  ;   Bouton  d'Orient  ;  Ulcer
e  d  Onent  ; 

Chancre  du  Sahara  ;  Dermite  Ulcereuse  Circonscrite  
(Corre)  ;  Ende- 

mische    Beulenkrankheit  ;    Botone   d'Oriente  ;   
 Godowmk  t.e., 

'  vearlv  boil '  (Caucasus)  ;  the  Tartar  name  is   Il-]arassy    (  li  = 

year,  '  j arassy '  =  boil)  ;  Tschiban,  i.e.,  '  yearly  sore   ;  Dous-el- 

Kouvmiti.i.e., '  date  disease'  (Turkish) ;  Hhab-el-Seneh,  yearly 

boil';  Bess-el-Temiir,  i.e..  'date  disease    (Arabian) 
 ,  Salek  7..^^., 

'annual'  (Persian);  Pascha-churdj ,  i.e.,  'fly-bite   ;  Af
ghan  Jar  a, 

i  e   '  Afghan  plague ' ;  Taman  Dyscharagan,  i.e.,   malignant  ulcer  , 

Taschkeft  ?aLI.  .•..:,'  Tashkent  ulcer '  (Tashke
nt)  ;  Mycosis  Cutis 

Chronica  (Carter)  ;  Lupus  Endemicus  (Lewi
s  and  Cunningham  . 

Endemic  Boil  Disease  (Scheube)  ;  Granuloma  
Endenucum  (Brooke) 

Furunculus    Orientahs    (Crocker);    Pian-Bois    (^^^f^^) '  ̂̂ ^^^^f" 

nodules ;  Cutaneous  leishmaniasis  ;   Leishman  nodul
es  ;  Parasitic 

granuloma  (Ferguson  and  Richards).  ,   ̂ j,     ivf^^^^^  cnri 

The  so-called  Nile  boil  has  been  demonstr
ated  by  Modder  and 

Archibald  to  have  nothing  to  do  with  Orie
ntal  sore  bemg  of  pyo- 

genic origin.  The  so-called  Bucharest  boil,  
also,  has  apparently 

nothing  to  do  with  Oriental  sore.  +k« 

Definition.-A  specific  circumscribed  
ulcerative  affection  of  the 

skin  caused  by  Leishmania  tropica  might.  ,  . 

The  term  '  Oriental  sore  '  has  been  much
  abused  in  the  past 

and  there  is  little  doubt  that  differen
t  diseases  have  been  descnbed 

vmder  tTat  name.    The  term  should
  be  Umited  to  those  ulcerative 

processes  of  the  skin  in  which  L.  iroftca
  is  found 

History.— The  earliest  account  of  the 
 disease  is  to  be  lonna  m 

RtSs'  description  of  Aleppo  boil  in  1756.  ̂  .^^J^l^^  {  ..^f,  ̂! 
that  the  inhabitants  beheved  that  ̂ ^^^^^^^^^.^^  f,^^^^ 

water     The  disease  was  also  descri
bed  by  Hasselquist  m  1702, 
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Holland  in  1780,  Volney  in  1787,  Alibert  in  1832,  and  Guillon  in  1835. 
Tholozan,  in  1866,  appears  to  have  been  the  first  to  doubt  the 

^etiological  value  of  the  drinking-water  ;  but  Virchow  is  said  by 
Hirsch  to  have  been  the  first  to  suggest  that  the  true  cause  might 
possibly  be  a  parasite. 

Smith  in  1868  and  Fleming  in  1873  claimed  to  have  found 

eggs  of  a  species  of  Distoma  in  the  sections  of  specimens  of  the 
tissues  derived  from  cases  of  Delhi  boil.  Carter  in  1875  described 

a  mycelial  fungus  and  spores.  Deperet  and  Boniet,  Duclaux 

and  Heydenreich  cultivated  various  cocci  in  1884.  In  1885  Cun- 
ningham described  some  peculiar  parasitic  organisms  of  various 

size  and  shape,  often  endocellular,  easily  brought  in  evidence  by 
staining  with  gentian  violet.  Cunningham  inclined  to  regard  these 
bodies  as  representing  various  stages  of  the  development  of  a 
mycetozoal  parasite,  probably  belonging  to  the  group  of  the 
Monadidae. 

Riehl  (1886)  isolated  a  capsulated  micrococcus.  Finkelstein 
and  Chantemesse  (1887)  also  cultivated  a  micrococcus  similar  to 
the  organism  described  by  Duclaux.    Poncet  in  the  same  year 
described  a  coccus  in  sections  and  a  very  delicate  bacillus.  Le 

Dantec  and  Auche  in  1894  found  in  a  case  of  Biskra  boil  a  strepto- 
coccus and  the  Staphylococcus  albus.    In  1897  Nicolle  and  Nourry 

Bey  found  a  streptococcus  which  they  believed  to  be  specific. 
The  organism  was  very  slightly  virulent.    Attempts  to  inoculate 
monkeys  with  the  disease  did  not  succeed.    In  the  same  year 

Brocq  and  Veillon  cultivated  a  streptothrix  from  a  case  of  Aleppo 
boil.    Crendiropuolo  isolated  in  numerous  cases  a  bacillus,  prob- 

ably belonging  to  the  Proteus  group.    Firth  in  1891  stated  that 
he  had  been  able  to  confirm  the  presence  of  the  Cunningham 
parasitic  bodies  in  numerous  cases  of  Delhi  boil.    He  proposed 
for  the  parasite  the  name  of  Sporozoon  furunculosum.    In  1898 
Borowsky  constantly  observed  in  twenty  cases  of  Sarten  ulcer  some 
pecuHar  organisms  which  he  thought  to  be  protozoa.    In  fresh 
preparations  the  bodies  were  very  actively  motile,  and  presented 
a  spherical  shape ;  sometimes  they  were  spindle-shaped.  The 
maximum  diameter  varied  from  0-5  to  3  fj,.    The  cell-body  stained 
very  faintly.    The  nucleus  was  placed  eccentrically.    No  chro- 

matin bodies  could  be  put  in  evidence.    Schulgin  in  1902  con- 

firmed Borowsky's  results,  and  suggested  that  the  disease  might be  conveyed  by  mosquitoes.    In  1903,  in  a  case  of  tropical  ulcer 
occurring  in  a  boy  from  Armenia,  Wright  described  bodies  very 
similar  to  those  found  in  cases  of  kala-azar.    These  bodies  may 
possibly  be  identical  with  those  seen  by  Cunningham  in  1885. 

Wright's  discovery  has  been  confirmed  by  Mesnil,  Nicohe,  James' 
Strong,   Plehn,   Nattan-Larrier,   Splendore,   Carini,  Cardamatis,' Wenyon,  Gabbi,  Lacava,  Balfour,  Archibald,  and  others,  who  have 
greatly  extended  our  knowledge  of  the  disease.    Marzinowsky  and 
Bogrow  state  that,  independently  from  Wright,  they  found  similar 
bodies  in  cases  of  Pendjeh  ulcer  from  Persia. 
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Geographical  Distribution. — ^The  disease  is  endemic  in  many 
tropical  and  subtropical  regions.    It  is  found  also  in  temperate 
zones.    In  Africa  it  is  found  in  Morocco,  Tunis,  Tripoli,  Algeria, 

and  Sahara  (Biskra,  Gafsa),  Egypt,  Sudan,  Congo,  West  and  East 
Africa,  and  South  Africa  ;  in  Asia  it  is  common  in  Syria  and  Asia 

Minor,  in  Mesopotamia,  Arabia,  Persia,  the  Caucasus,  Turkestan 

(Tashkent),  in  the  Turkmene  district  (Pendhe).    It  is  very  common 
in  some  parts  of  India,  especially  along  the  Valley  of  the  Indus,  in 

the  Rajputana  States,  and  in  the  North-West  Provinces  (Delhi, 

Multan,  Lahore).    In  Europe  the  affection  occurs  in  the  Crimea, 

Cyprus,  Crete,  and  Greece.    Cases  have  been  reported  by  Gabbi. 

Lacava,  and  others  from  Italy.    It  is  known  also  in  Brazil  and 

other  countries  of  South  America,  and  in  French  and  British  Guiana, 

where  it  is  known  as  Pian-bois,  or  forest  yaws,  and  has  been 

observed  by  Darhng  in  Panama,  so  that  the  name  '  Oriental  sore  ' is  somewhat  misleading. 

It  is  generally  much  more  common  in  large  towns  than  in  the 

country.  In  some  cities  it  is  so  prevalent  that  even  visitors  of  a 

few  days  only  may  not  escape  it.  Its  occurrence  appears  to  be 

influenced  by  the  seasons,  as,  according  to  Hirsch,  in  the  tropics 

it  is  most  prevalent  at  the  beginning  of  the  cool  season,  and  in 

more  temperate  cUmates  at  the  end  of  summer.  Laveran  says 

that  in  Biskra,  from  September  to  October  inclusive,  the  slightest 

wound  tends  to  become  transformed  into  the  '  bouton.'  In  some 

years  it  has  been  found  to  be  more  prevalent  than  in  others. 

A  pecuharity  of  the  geographical  distribution  of  the  disease 

is  that  in  the  countries  where  it  is  endemic  its  distribution  is  not 

general,  but  is  confined  to  certain  districts  only  ;  hence  the  numerous 

local  names  given  to  the  malady,  as  Aleppo  boil,  Bagdad  boil,  etc. 

^Etiology. — The  disease  is  caused  by  Leishmania  tropica  Wright, 

1903,  the  description  of  which  has  been  given  in  Chapter  XVI., 

p.  360.  In  the  first  edition  of  this  book  we  expressed  the  behef  that 

future  investigation  would  show  that  there  are  several  varieties  of 

L.  tropica,  each  giving  rise  to  a  slightly  different  clinical  type  of 

the  affection.  Vianna  has  already  described  a  separate  species 

(L.  braziliensis)  as  the  cause  of  some  Brazihan  cases,  but  the  species 

apparently  has  not  yet  been  accepted.  Nicolle  and  Manceaux  
and 

others  have  occasionally  succeeded  in  producing  in  monkeys  Oriental 

sore  by  inoculation  of  cultures.  Raw,  by  inoculating  cultures  of 

L.  donovani,  has  produced  cutaneous  lesions  in  monkeys,  but  such 

lesions  differ  histologically  from  true  Oriental  sore. 

Mesnil  Nicolle,  and  Remlinger  have  observed  the  parasites  to  be  prese
nt 

occasionally  in  true  polymorphonuclear  leucocytes,  besides  being  
found  m 

the  mononuclear  leucocytes  as  usual.  Mesnil  has  observed  in
  some  cases 

a  typical  '  bacillary '  form.  .  .   jj^^o 

The  medium  used  by  Nicolle  for  the  cultivation  of  the  parasite  is
  a  modifaca- 

tion  of  Novy-McNeal  medium  and  is  composed  as  follows  :— 

Agar Salt 

Water 
14  grammes. 
6 

900  c.c. 
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This  is  dissolved  in  a  large  flask  in  a  Koch's  stove,  and  then  distributed  m 
tubes.  After  sterilization,  to  each  tube  is  added  one-third  rabbit-blood, 

collected  with  all  aseptic  precautions.  The  tubes  are  kept  aslant  for  twelve 

hours,  then  kept  at  37°  C.  for  five  days,  after  which  they  are  kept  at  the 
ordinary  temperature  for  some  days  before  using.  This  medium  is  often 

referred  to  as  the  N.N.N,  medium.  Row  has  introduced  a  simple  haemo- 
globinized  sahne  culture  medium. 

Histopathology. — The  histopathology  of  the  disease  has  been 

studied  by  Unna,  Leloir,  Kumm,  Riehl,  Wright,  Strong,  Bettmann 

and  von  Vasielewski,  Balfour,  Archibald,  Darling,  and  others.  The 

histological  lesions  in  the  common  ulcerative  variety  consist  essen- 
tially in  the  atrophy  and  disappearance  of  the  epidermis  of  the  part, 

and  in  a  very  extensive  cellular  infiltration  of  the  corium  and  papillae 
by  various  kinds  of  lymphoid  cells,  plasma  cells,  and  numerous  large 
roundish  cells  containing  a  single  faintly  stained  vesicular  nucleus  and 
large  amount  of  cytoplasm.  These  large  roundish  cells,  which  are 

probably  proliferated  endothelial  cells,  contain  often  many  Wright's 
bodies  closely  packed  together,  occupying  most  of  the  available  space 
between  the  nucleus  and  the  cell  periphery.  Darling  in  his  case 

found  that  the  corium  and  papillae  were  infiltrated  by  newly-formed 
cells,  lymphoid,  endothelial,  epithelioid,  giant,  and  plasma  cells. 

There  were  no  necrotic  areas,  and  a  polymorphic  leucocytic  infiltra- 
tion was  not  noted.  Many  interpapillary  down-growths  were  seen 

in  the  rete.  The  squamous  epithelium  was  surrounded  by  a  mass 

of  desquamated  epithelium  forming  the  crust.  The  lymphatic  and 
blood  vessels  in  the  deeper  layers  of  the  skin  were  surrounded  by 
collections  of  lymphbid  cells.  Balfour,  Thomson,  and  Archibald, 

noted  the  following  principal  histological  features  in  their  cases  : 
Presence  of  vertical  epithehal  columns  extending  deeply  downward, 
with  a  few  cell -nests  and  isolated  masses  of  cell  infiltration.  The 
dermis  is  infiltrated  with  cells  of  the  large  round  type,  polymorpho- 

nuclear leucocytes,  and  large  numbers  of  eosinophiles.  This  cellular 
infiltration  may  extend  to  the  sebaceous  glands  and  hair  follicles. 

Communicability. — ^The  disease  may  be  conveyed  by  direct 
infection  from  person  to  person,  by  absorption  of  the  virus  through 
some  pre-existing  abraided  surfaces,  or  small  wounds  or  ulcers  of 
other  nature  present  on  the  skin.  Insects,  especially  flies,  prob- 

ably play  a  certain  role  in  the  transmission  of  the  disease.  That 

flies  convey  the  disease  was  first  claimed  by  Seriziat  (1875)  and 
by  Tscherepkin  (1876). 
Tscherepkin  states  that  by  the  people  of  Tashkent  the  disease 

is  called  '  pascha-churdj,'  meaning  '  fly-bite.'  Laveran  thinks  that 
flies  carry  the  virus  on  their  feet  and  proboscis,  and  thus  convey 
infection.  Schulgin  and  others  beheve  the  disease  to  be  conveyed 
by  mosquitoes.  Ed.  Sergent  and  Pressat  have  suggested  that 
some  '  Phlebotomus  '  may  play  a  r61e  in  the  transmission  of  the disease,  while  Balfour  and  Thomson  suggest  that  the  bed-bug  may carry  the  infection. 

The  disease  is  inoculable  from  man  to  man,  as  is  clearly  proved 
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It  is  also  auto- by  the  experiments  of  Marzinowsky  and  Wenyon. 
inoculable . 

Marzinowsky  inoculated  himself  with  Oriental  sore  by  putting  inside  the 
bulla  caused  by  an  artificial  burn  on  his  hand  some  material  (scraping)  derived 
from  an  Oriental  sore.  After  ten  days  from  the  inoculation  he  began  to  feel 

unwell  and  feverish,  and  suffered  from  headache  and  general  debility.  Ihe 

fever  lasted  two  weeks.  With  the  beginning  of  these  general  symptoms  a 

papule  appeared  at  the  seat  of  inoculation,  which  slowly  developed  into  a 

typical  Oriental  sore.  Scrapings  contained  many  parasites.  Wenyon  has 
also  inoculated  himself,  and  he,  too,  presented  fever  before  the  skin  lesion 

appeared.  The  Bagdad  Jews,  according  to  Colvilli,  inoculated  their  children 

with  the  disease,  as  they  thought  that  after  having  recovered  once,  there 
was  no  danger  of  getting  it  again. 

Fig.  592. — Oriental  Sore. 

Symptomatology.— After  an  incubation  period  varying  from 
 a 

few  days  to  some  weeks  or  several  months,  during  wliich  
attacks 

of  irregular  fever  often  occur,  one  or  several  small  pruriginous  sp
ots 

appear  on  the  skin  of  uncovered  parts  of  the  body,  not
  much  dis- 

similar at  the  very  beginning  from  mosquito-bites,  for  which  they 

are  often  taken  by  the  patients.  The  spots,  however,  
instead  of 

slowly  fading,  become  red  and  shotty,  with  an  in
flamed  areola, 

which  later  becomes  markedly  indurated.  The  papules 
 slowly 

enlarge  to  the  size  of  a  pea  or  bean  ;  the  surface  gradua
lly  loses  its 

smooth  and  shiny  appearance,  and  becomes  covered
  with  smaU  tliin 

scales  After  a  period  of  time,  somewhat  variable  in 
 length,  out 

generally  not  exceeding  three  to  four  months,  the 
 ulceration  of  the 

nodule  begins.  At  first  the  ulceration  is  very  sup
erficial,  and 

exudes  a  yellowish  secretion,  which  soon  dries  into  
a  hard,  adheient, 



ORIENTAL  SORE 

I5S3 

darkish  scab.  Underneath  the  scab  the  ulcerative  process  and 

disintegration  of  tlie  nodule  continues  slowly  to  spread.  The 

tissues  surrounding  the  ulcers  may  become  oedematous.  If  later 
the  darkish  scab  be  removed,  an  ulcer  is  seen,  about  an  inch  or 

more  in  diameter,  with  sharp-cut,  jagged  edges  and  irregular  fundus, 
with  reddish-yellow,  sometimes  f ungating  granulations.  The  ulcer 
is  generally  indolent,  or  but  slightly  painful.  The  neighbouring 
lymphatic  glands  are  not,  as  a  rule,  sensibly  enlarged,  unless  there 
is  a  secondary  pyogenic  infection.    The  examination  of  the  blood 

Fig.  S93- — Oriental  Sore  in  a  Persian  Soldier. 

(From  a  photograph  of  Drs.  A.  Bassidre  and  Nattan-Larrier.) 

taken  from  the  finger  shows  often  a  distinct  mononucleosis,  and  the 
coagulabihty  is  generally  increased.  The  total  number  of  leucocytes 
may  be  normal,  or  there  may  be  leucopenia,  or  during  the  attacks 
of  fever  leucocytosis.  In  the  blood  taken  from  non-ulcerated  lesions 
the  mononucleosis  is  much  more  marked. 

Healing  generally  sets  in  after  six  to  twelve  months  by  granula- 
tion, which  begins  in  the  centre  of  the  ulcer,  the  unhealthy-looking, 

large,  yellowish  granulations  giving  place  to  healthy  ones.  A 
whitish  or  pinkish,  often  depressed  and  disfiguring,  scar  remains 

98 
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at  the  seat  of  the  ulceration.  After  cicatrization,  the  sore  may 

brealc  down  again. 

Oriental  sore  may  be  single  or  multiple.  Two  or  three  are  fre- 

quently found  on  the  same  patient,  but  occasionally  there  are  many 

more,  and  may  spread  to  the  mucous  membranes  of  the  mouth  and 

nose.    The  sores  are  auto-inoculable  by  scratching. 

The  seat  of  the  ulcers  is  generally  on  uncovered  parts — feet, 

legs,  hands,  arms,  face.  They  are  very  seldom  observed  on  the 

palms,  soles,  or  scalp.  The  affection  attacks  people  of  any  race, 

sex,  and  age,  if  they  expose  themselves  to  the  infection. 

Course. — The  length  of  the  incubation  period  is  not  known  with 

certainty.  It  is  generally  stated  that  it  varies  between  a  few  days 

and  six  weeks.  Manson,  however,  has  observed  that  it  may  be 

as  long  as  five  months,  and  Wenyon,  who  inoculated  himself,  ob- 
served that  the  first  skin  lesions  appeared  six  and  a  half  months 

after  inoculation.  Manson  in  one  case  made  the  interesting  observ- 

ation that  the  appearance  of  the  sore  was  preceded  several  months 

by  a  fever  of  an  irregular  remittent  type,  not  influenced  by  quinine, 

and  having  some  features  of  the  fever  of  Indian  kala-azar.  This 

fever  was  also  noted  by  Marzinowsky  and  Wenyon,  who  inoculated 

themselves  experimentally.  Attacks  of  irregular  fever  during  the 

incubation  and  the  course  have  been  recorded  by  several  other 

authors.  During  one  of  these  febrile  attacks  Neumann  observed 

L.  tropica  free  in  the  Hquor  sanguinis  of  the  patient. 

The  duration  of  the  eruption  varies  from  four  or  five  months 

to  twelve  months  and  more.  Repeated  attacks  of  the  diseas
e 

often  occur.  .   .  ■.  j- 

Clinical  Varieties— The  following  clinical  varieties  may  be  di
s- 

tinguished  ̂ ^^^^^  variety,  characterized  by  one  or  several  nodules, 

which  slowly  ulcerate  with  or  without  symptoms  of  
general  infec- 

tion, such  as  fever  and  enlargement  of  the  spleen. 

2  The  variety  in  which,  in  addition  to  the  cutaneous
  lesions, 

ulcers  develop  on  the  mucosa  of  the  mouth  and  nose,  as  not
ed  by 

Cardamatis  in  Greece  and  Lacava  and  Gabbi  in  Italy. 

3.  The  verrucose  type,  described  by  Ferguson  and
  Richards,  ana 

later  by  Archibald  in  Egypt.  ,     ̂   tj 

4  The  non-ulcerative  variety,  described  by  Camb
illet,  Balfour, 

and  Thomson,  characterized  by  the  presence  o
f  pmkish  nodules, 

somewhat  keloid-hke,  which  never  ulcerate.  A  sim
ilar  type  has 

been  described  by  Carter  in  India.  . 

Diagnosis.— In  countries  where  the  affection
  is  endemic  the 

diagnosis  in  most  cases  is  not  difficult.    The 
 following  are  the 

principal  data  on  which  to  base  the  diagnosis  :—  .     .         rr   .  . 

1.  The  fact  that  the  patient  comes  from  or  is 
 living  m  an  aflected 

2.  The  few  eruptive  elements— often  one 
 single  element— situated 

on  uncovered  parts.  ,  .  ,    ,    1       1      .  on 

3.  The  course:  a  small  papule,  which  slow
ly  enlarges  mto  an 
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iadurated  nodule,  indolent,  smooth,  or  slightly  scaly,  and  after 
several  months  ulcerates. 

4.  The  proximal  lymphatic  glands  usually  not  enlarged. 
5.  Presence  of  Leishmania  tropica  in  the  scrapings. 
The  history,  the  absence  of  enlarged  lymphatic  glands  and  other 

symptoms  of  syphilis,  and  the  uselessness  of  the  mercurial  treatment, 

will  help  in  excluding  syphilis.  In  framboesia  there  is  a  primary 
lesion,  which,  after  a  time,  is  followed  by  a  general  granulomatous 
eruption.  We  have,  however,  seen  cases  of  framboesia  patients 
who,  after  the  general  eruption  has  disappeared,  have  remained 

for  months  with  a  single  or  a  few  sores  closely  resembhng  the  Oriental 
sore.  In  fact,  we  believe  that  in  a  certain  number  of  cases  it  is 

very  difficult  to  make  the  differential  diagnosis  between  Oriental 
sore  and  ulcers  of  tubercular,  syphilitic,  or  framboetic  origin ;  also 
from  cancroid  when  the  ulcer  is  single  and  situated  on  the  face. 

In  our  experience,  the  only  reliable  way  to  come  to  a  definite 
diagnosis  in  difficult  cases  is  the  microscopical  examination.  To 
do  this  the  scab  is  removed,  and  a  scraping  is  taken  from  the  floor 
and  edges  of  the  ulcer.  The  preparation  is  then  coloured  with 

Leishman's  or  Giemsa's  stain,  or  any  other  of  the  numerous  modifica- 
tions of  Romanowsky's  method,  and  examined  for  the  presence  of Leishmania  tropica.  The  search  must  be  prolonged  in  some  cases, 

as  the  parasites  may  be  very  rare. 

Prognosis. — The  prognosis  is  good,  quoad  vitam.  Very  occasion- 
ally the  disease  may  end  fatally,  owing  to  the  ulcers  becoming 

phagedasnic,  and  to  secondary  septicfemic  and  pytemic  processes. 
In  some  rare  cases,  as  observed  by  Cardamatis  in  Greece,  and 
Lacava  and  Gabbi  in  Italy,  the  ulcerative  lesions  may  spread  to 
the  mucosa  of  the  mouth.  Sometimes  the  scars  remaining  after 
the  ulcers  have  healed  up,  shrink  considerably,  and. if  they  are  on 
the  face,  may  give  rise  to  serious  disfigurement. 
Treatment.— The  treatment  of  Oriental  sore  is  very  unsatisfactory Nitrate  of  mercury  ointment,  alum  ointment,  boric  acid,  and  various 

other  antiseptics  have  been  recommended,  with  very  poor  results 
Formalin  often  irritates  the  ulcer,  and  may  produce  a  dermatitis" Kontgen  rays  have  been  tried,  without  any  good  result.  An  ex- 

pectant treatment  is  generally  to  be  advised.  The  scabs  should 
be  removed  by  boracic  acid  fomentation  and  then  the  sores  must 
be  thoroughly  disinfected  once  or  twice  daily  with  a  i  in  i  000 
solution  of  perchloride  of  mercury  or  z  per  cent,  carbolic  acid 
after  which  one  of  the  ordinary  antiseptic  ointments  (/3-naphtholi 
gr  v.;  vaseline,  31.;  iodoform  or  europhen,  gr.  v. ;  ung.  ac.  borici  ̂ i  ' balsam  peru,  gr.  v.  ;  to  vaseline,  §i.)  or  an  antiseptic  powder (loclotorm  or  xeroform  or  boric  acid)  is  applied. 

Salvarsan  and  atoxyl  have  been  used  without  any  good  result. 

an^s^eXTfSn  ""^^'r  ^^e  crust,  and  cleansing  the  ulcer  with antiseptic  lotion,  applies  a  10  per  cent.  lotion  of  ferropyrin  to  stop  the  bleeding. 
daUv  h/.?;''  thoroughly  a  50  per  cent,  lotion  orchininvun'l.hnur  rt^cum daily.    He  says  recovery  takes  place  in  between  seven  to  eleven  days. 
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Schulgin  advises  the  freezing  of  the  boil  with  etlier.  He  used  this  method 
in  300  cases  with  good  results. 

Several  French  writers  advise  the  use  of  permanganate  of  potassium,  at 

first  in  powder  form,  and  later  as  a  5  per  cent,  ointment. 

Duncan  advises  placing  a  thin  piece  of  lead  over  the  ulcer,  and  then  ban- 
daging up.  ,  ,     .       .  , 

Emily  recommends  the  repeated  applications  of  boric  acid. 

Ondiourminsky  has  applied  to  the  treatment  of  Oriental  sore  Bier's  stasis 
method,  apparently  with  good  results. 

Chulguine  recommends  soaking  the  sore  with  a  solution  of  methylene  blue 

(10  per  cent.). 
Bussi^re  advises  dilute  tincture  of  iodine  (10  per  cent.). 

In  other  cases  Bussidre  and  Nattan-Larrier  advise  excision  of  the  sore. 

Several  physicians  praise  the  use  of  silver  nitrate. 

Castellani  had  some  fairly  good  results  in  two  cases  by  washing  the  sores 

with  a  5  per  cent,  solution  of  protargol,  followed  by  the  application  of  a 

20  per  cent,  protargol  ointment.  The  protargol  ointment  cannot  be  used 

on  Europeans  when  the  face  is  affected,  as  the  protargol,  after  some  time, 
induces  a  discoloration  of  the  skin.  .    .  -4.1, 

Lincoln  and  Aviss  have  obtained  good  results  by  pamtmg  the  sores  with 

a  native  gummy  fluid,  sold  in  native  bazars  under  the  name  of  '  raura
th. 

Timpano  injects  i  c.c.  daily  round  the  sore  of  a  i  per  c
ent,  solu- 

tion of  carbolic  acid. 

Prophylaxis— The  disease  being  very  contagious,  and  bein
g  also 

probably  spread  by  some  blood-sucking  insects,  the  
shghtest  wound 

and  any  insect-bite  should  be  thoroughly  disinfected  
with  carbolic 

acid  5  per  cent.,  or  tincture  of  iodine. 

ESPUNDIA  (NASO-ORAL  LEISHMANIASIS). 

Svnonvms.— Bubas  Braziliana  (Breda),  Bred
a's  disease  (Castel- 

lani), Verrotti,  Bueno  de  Miranda  and  Splendore
's  Leishmaniasis, 

American  Leishmaniasis  (Laveran  and  Nattan-La
rner). 

Definition— A  chronic  ulcero-granulomatous  af
fection  of  the  skin 

and  mucosa  of  the  mouth  and  nose  due  to  L.  iroptca
  Wnghi  1903 

ammcawa  Laveran  and  Nattan-Larrier  1912. 

Historical  — Espundia  has  been  known  to  lo
cal  medical  men  lor 

many  years  in  Peru  and  other  parts  of  South  Ameri
ca._  , 

At  the  end  of  the  last  century  Breda  descr
ibed,  m  a  series  of 

important  pubhcations,  a  similar  entit
y  in  Italy  m  emigrants 

rXning  from  Brazil,  under  the  name  o
f  Bubas  braziliana,  and  con- 

Sered  ft  to  be  due  to  a  bacillus,  the  pres
ence  of  which  was  con 

firmed  by  Fiocca,  who  claimed  having 
 reproduced  the  malady 

Tthe  lower  animals  by  the  inoculation
  of  Pure  cultures  o  . 

Researches  on  the  disease  were  carried  out  also  by  De^^^^^ 

Verrotti  and  others.    The  term    boubas    used  by  Breda  ̂ ^^^^^ 

rather  unfortunate  one,  as  it  led  to  much  confusion
,  th^^  t^^"?^  ̂emg 

eenerally  used  by  tropical  authors  
as  a  synonyni  for  frambcesia 

S  the  nativel  as 'noted  by.Splendore,  use  it  m^^^^^^^^^ 
to  indicate  various  ulcerative  lesions  of

  widely  d  ffeient  nature 

Escomel  in  1911  gave  a  very  good
  description  of  espundia  as 
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found  in  Peru.  Further  investigation  has  shown  that  the  condition 

found  in  Brazil  is  identical  with  that  found  in  Peru. 

Bueno  de  Miranda  and  Splendore  first  found  Leishmania  bodies 

in  the  ulcerative  lesions,  Splendore  making  a  very  complete  patho- 

logical and  chnical  investigation  of  the  condition,  and  succeeding  in 

experimentally  inoculating  it  in  monkeys.  Splendore  called  atten- 
tion to  the  fact  that  in  ctiltures  the  flagellum  of  the  Leishmania 

found  was  generally  longer  than  in  L.  tropica;  he  observed  also  that 

with  Giemsa  the  parasite  stained  usually  deeper  than  L.  tropica. 
Laveran  and  Nattan-Larrier  have  made  an  important  study  of  the 
parasite  in  tissues  sent  to  them  by  Escomel,  and  noting  the  very 
frequent  peculiarity  of  the  nucleus  being  flattened,  have  created  a 
new  variety  {L.  tropica  Wright  1903 
var.  americana  Laveran  and  Nattan- 
Larrier  1913). 

The  disease  is  probably  transmitted 

by  some  blood  -  sucking  insect,  most 
patients  stating  that  the  first  lesion 
appeared  at  the  place  where  they  had 
been  bitten  by  some  insect  or  bug. 

Geographical  Distribution. — ^The  disease 
has,  so  far,  been  reported  from  Peru, 

Brazil,  and  Colombia  ;  but  further  in  • 
vestigation  will  probably  show  that  it 
is  endemic  in  many  other  parts  of  South 

America.  In  Brazil  it  is  especially  com- 
mon in  the  regions  between  the  State  of 

St.  Paulo  and  the  State  of  Matto  Grosso, 
near  the  River  Tiete  ;  in  Peru  it  is 

found  in  the  regions  of  Caralaya  and  ^""^g-  594.— Espundia. Sandia,  and  close  to  the  river  Madre  de  (After  Splendore.) 
Dios. 

iEtioIogy. — The  disease  is  due  to  L.  tropica  Wright  1903 
var.  americana  Laveran  and  Nattan-Larrier  1913  (see  p,  360). 

Morbid  Anatomy  and  Histopathology. — Escomel,  in  a  chronic  case 
who  died  of  cachexia,  found  the  body  extremely  emaciated,  and  the 
espundial  lesions  extending  from  the  oral  cavity  to  the  pharynx, 
larynx,  and  trachea.  The  oesophagus  was  also  affected.  The 
organs  presented  amyloid  degeneration. 

The  histopathology  of  the  disease  has  been  well  investigated  by 
Breda,  Escomel,  De  Amicis,  Verrotti,  Splendore,  Carini,  and  recently 
very  completely  by  Laveran  and  Nattan-Larrier.  The  lesions  do  not 
show  any  characteristic  histological  feature,  the  epithelial  strata  have 
disappeared,  and  are  substituted  by  a  fibro-leucocytic  membrane  ; 
there  is  a  large  amount  of  granulating  tissue,  with  numerous  mono- 

nuclear leucocytes  and  plasma  cells  ;  a  few  macrophages  may  be  seen. 
Splendore  has  occasionally  seen  giant  cells  ;  no  cell  nests  have 

been  observed.  The  stroma  consists  of  some  fibrils,  which  are 
stained  with  difficulty.   The  lesions  are  not  very  vascular. 
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Symptomatology. — The  incubation  period  is  unknown.  The 

malady  generally  begins  with  a  nodule  on  some  uncovered  part  of  the 

body,  which  fairly  quickly  breaks  down,  and  an  ulcer  is  formed. 

This  first  lesion  is  called  by  Escomel  '  espundial  chancre.'  It  is 
mostly  found  on  the  forearms,  legs,  chest,  trunk,  or  more  rarely  on 

the  face.  The  ulcer  is  generally  atonic,  roundish  ;  there  is  very 

little  or  no  pain,  the  fundus  is  granulating,  and  there  is  abundant 

purulent  secretion,  which  dries  up  in  thick  crusts.  The  ulcer  after 

some  months,  or  even  one  or  two  years,  heals  up,  leaving  a  thick 

scar.  While  this  primary  ulcer  is  still  open,  but  oftener  after  it  has 

healed,  the  characteristic  lesions  occur  on  the  mucosa  of  the  mouth 

and  nose,  with  or  without  the  appearance  of  further  ulcerative 

Fig.  S9S. — Espundia. 

(After  Splendore.) 

lesions  on  the  skin  of  various  regions  of  the  body.  The  le
sions  on 

the  mucosa  of  the  mouth  are  ulcero-granulomatous,  
often  frambresi- 

form  and  may  invade  the  hard  and  soft  palate,  the  gu
ms,  the 

labial  mucosa ;  they  may  form  on  the  palate  a  diffuse  granulomatou
s 

mass,  with  deep  furrows.  The  mucosa  of  the  nose
  is  very  often 

attacked,  and  destruction  of  the  cartilages  may  take  place
,  mducmg 

a  marked  deformation  of  the  nose  ;  the  skin  is  often  
cedeniatous,  and 

patches  of  hard  oedema  may  be  found  below  the  e
yes.  1  he  patho- 

logical process  may  extend  to  the  pharynx  and  larynx
,  in  some 

cases  the  patient  may  become  aphonous,  and  c
omplams  of  great 

pain  during  deglutition  ;  his  breathing  may  be
  very  offensive. 

The  course  is  chronic  ;  the  disease  may  last  for  twen
ty  to  thirty 

years,  death  being  generally  due  to  some  interc
urrent  disease,  in 
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the  last  stage  the  patient  becomes  cachectic,  and  his  appearance 
may  be  that  of  a  carcinomatous  patient. 

Prognosis. — This  is  bad  ;  if,  however,  the  diagnosis  is  made  when 
tlie  primary  cutaneous  lesion  appears,  and  this  is  destroyed,  the 
further  progress  of  the  disease  may  be  prevented. 

Diagnosis. — The  disease  is  distinguished  by  the  very  long  course 
from  the  usual  type  of  dermal  Leishmaniasis  (Oriental  sore),  which 
invades  the  oral  mucosa  only  exceptionally,  though  cases  have  been 
reported  by  Cardamatis  in  Greece,  and  Lacava  and  Gabbi  in  Italy. 

From  blastomycosis  it  is  distinguished  by  the  presence  of  a  Leish- 
mania,  and  absence  of  yeast -like  or  monilia-like  fimgi.  From 
syphilis  it  can  be  diagnosed  by  the  uselessness  of  the  mercurial  and 
salvarsan  treatment;  from  morva  by  the  absence  of  B.  mallei: 
moreover,  morva  is  very  rare  or  absent  in  those  regions  where 

espundia  occurs.  The  condition  is  distinguishable  from  tubercu- 
losis by  the  different  histological  lesions  ;  from  framboesia  by  the 

absence  of  the  framboesiform  eruption  on  the  body,  by  the  absence 

of  the  Treponema  -pertenue,  and  by  the  uselessness  of  the  salvarsan 
treatment. 

Treatment. — According  to  Escomel,  if  the  primary  lesion  be 
excided  or  destroyed,  the  further  course  of  the  disease  is  prevented. 
When  the  generalized  eruption  and  the  lesions  on  the  mucosa  of  the 

mouth  have  appeared,  no  treatment  is  of  any  avail ;  this  must  be 

merely  symptomatic.  The  ulcers  may  be  '  cauterized,  and  mild 
antiseptic  mouth-washes  should  be  freely  used,  such  as  diluted 
glycotymolin  and  listerin,  or  permanganate  of  potassium  (i  in 
5,000). 

Prophylaxis. — As  the  disease  is  probably  transmitted  by  some 
blood-sucking  insect,  the  slightest  bite  should  be  disinfected  with tincture  of  iodine. 

INDIAN  ORO-PHARYNGEAL  LEISHMANIASIS. 

Remarks.— It  may  be  of  interest  to  give  a  brief  account  of  an 
ulcerative  condition  of  the  throat  observed  by  one  of  us  in  two 
Europeans  who  had  long  been  living  in  India. 

etiology. — In  one  of  the  two  cases  observed,  scrapings  from  the 
ulcers  contained  typical  Leishmania  bodies  very  similar  or  identical 
to  Leishmania  tropica  and  L.  donovani.  In  the  other — ^which  was 
the  first  case  seen,  and  clinically  identical  to  the  second— no  Leish- 

mania was  found,  but  the  patient  had  to  go  back  to  India,  and  no 
repeated  exammations  could  be  carried  out.  We  are  inclined  to 
think  that  it  was  of  the  same  nature.  The  condition  may  have 
been  kala-azar,  with  ulcerations  on  the  throat,  though  this  mani- 

festation of  kala-azar  has  never  been  described  ;  moreover,  the 
general  health  was  not  so  affected  as  in  kala-azar  of  long  standing. 
It  was  not  Oriental  sore  with  complications  on  the  oral  mucosa,  as 
the  skin  had  never  been  affected  ;  moreover,  Orienta,l  sore  dges  not 
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run  such  a  long  course.    It  was  not  cspundia,  as  there  were  no 
cutaneous  lesions  and  the  ulcers  were  not  framboesiform. 

Symptomatology. — In  the  case  in  which  Leishmania  bodies  were 

found  there  was  no  history  of  syphiHs  or  of  any  ulcerative  lesion  on 

the  skin.    He  had  been  residing  for  a  long  time  in  India,  and  when 

he  consulted  one  of  us  at  Colombo,  was  going  on  a  long  holiday. 

He  was  a  tall,  rather  stout  man  (European)  of  thirty-eight  years 

of  age,  in  apparently  good  general  health,  but  he  complained  of 

intractable  ulcers  on  the  pharynx  and  soft  palate,  which,  according 

to  him,  had  been  present  for  the  last  nine  years,  and  which  gave 

a  certain  amount  of  discomfort,  though  they  were  not  very  painful. 

No  enlarged  lymphatic  glands  could  be  detected.    The  local  ex- 
amination showed  the  presence  of  several  ulcers  on  the  posterior 

wall  of  the  pharynx  and  on  the  soft  palate  ;  they  were  of  various 

sizes,  but  not  very  large,  mostly  i  to  J  centimetre  in  diameter  ; 

they  were  roundish,  and  some  of  them  not  very  deep.    Some  were 

covered  by  debris  ;  none  had  a  framboesiform  appearance.  The 

patient  had  been  treated  in  various  ways,  including  a  very  ener- 

getic antisyphilitic  treatment,  without  any  effect.   The  micro- 
scopical   examination   of    scrapings   from   the   lesions  showed 

Leishmania    bodies,   apparently   very   similar  or  identical  _  to 

L.  donovani.    On  inquiry  the  fact  was  elicited  that  the  patient 

had  been  occasionaUy  suffering  from  attacks  of  fever,  believed  to 

be  malaria,  for  the  last  five  years.    The  physical  examination  of 

the  patient  revealed  nothing  abnormal,  but  the  spleen  on  percus- 

sion appeared  to  be  slightly  enlarged,  and  on  deep  inspiration  was 

just  palpable. 

In  a  chnically  identical  condition  seen  in  a  previous  patient  no 

Leishmania  was  found  in  the  ulcers,  but  no  repeated  examinations 

could  be  carried  out  ;  he  admitted  having  had  many  attacks  of 

what  he  called  '  malarial  fever.'  In  that  case  the  spleen  was  much 

enlarged,  though  the  examination  of  the  blood  revealed  absence  
of 

malarial  parasites  and  pigment. 

Prognosis.— This  would  seem  to  be  bad,  as  the  local  ulcers  were 

most  intractable.  The  general  health  did  not  seem,  however,  to 

be  very  markedly  affected. 

Diagnosis.— This  is  based  on  the  microscopical  examina
tion. 

Care  should  be  taken  to  make  a  deep  scraping  of  the  ulcer. 

Treatment.— This  is  most  unsatisfactory.  Locally,  cauteriz
ation 

is  to  be  advised. 

ULCUS  TROPICUM. 

Synonyms.  —  Yemen  ulcer,  Aden  ulcer,  Annam 
 ulceration. 

Cochin  sore,  Mozambique  sore,  Sarnes  (Congo).  German:  Tro
piscjie 

Phagedenisnuis.  French :  Ulcere  Phagedenique  des  Pa^^s  Lhauds, 

Ulcere  Phagedenique  Endemique.  Italian:  
Ulcera  iropicaie. 

Phagedsena  Tropica.  . 

Deflnition.— Ulcus  tropicum  is  a  tropical  chrome  
sloughing  ulcer, 

which  may  take  a  phagedeenic  character,  and  spr
ead  down  to  tne 
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muscles  and  bones,  and  which,  left  to  itself,  has  hardly  any  ten- 
dency to  healing. 

History. — Phagedaenic  ulceration  is  mentioned  in  many  of  the 

early  works  on  tropical  medicine.  Thus,  Hunter  in  1792  refers  to 

it  in  Jamaica  in  the  following  terms  : 

'  Sores  .  .  .  spread  quickly,  and  form  large  ulcerated  surfaces.  .  .  . 

The  granulations  turn  flaccid,  and  even  mortify  in  parts.  The  por- 
tion skinned  over  ulcerates  afresh,  and  the  sore  becomes  larger 

than  ever.  Ulcers  of  some  standing  .  .  .  could  not  be  healed  in 

that  country.  .  .  .  Opportunity  was  taken  to  send  home  men  with 

ulcers.' After  this  date  there  are  numerous  references  to  the  complaint, 

which  is  generally  described  under  the  name  of  the  locality  in  which 

it  was  found,  which  accounts  for  many  of  the  above  synonyms. 

In  1862,  Rochard  took  a  broader  view  of  the  disease,  and  in  1864 

Le  Roy  de  Mericourt  introduced  the  term  '  Phagedaenic  ulcer  of 
warm  countries.' 

In  1874,  Treille  suggested  that  the  disease  was  likely  to  prove 

to  be  of  a  parasitic  origin,  but  he  failed  to  demonstrate  any  parasite. 
Bacteria  have  since  been  described  by  many  observers,  and  more 

recently  spirochaetes  have  been  considered  to  be  the  cause  of  the 
disease,  as  will  be  described  in  the  section  on  Etiology. 

Climatology. — ^Ulcus  tropicum  is  found  in  all  tropical  and  sub- 
tropical regions  of  Africa,  Asia,  and  America.  There  are  localities, 

however,  such  as  the  hinterland  of  Aden,  the  low,  marshy  plains  of 
Cochin-China  and  Tonkin,  and  some  islands  of  the  Red  Sea,  where 
the  affection  is  particularly  common.  It  may  be  found  also, 
though  rarely,  in  temperate  zones,  cases  having  been  reported  from 
Greece,  and  one  having  been  observed  at  Bovalino  in  South  Italy 
by  Lacava. 

ffitiology. — Numerous  bacteria  have  been  described  by  Petit, 
Boniet,  Le  Dantec,  Blaise,  Crendiropoulo,  as  being  the  cause  of  the 
disease.  Vincent  believes  the  affection  to  be  due  to  the  association 

of  spirochaetes  and  fusiform  bacilli  so  frequently  found  in  such 

ulcers.  Vincent's  observations  have  been  confirmed  by  Smith 
and  Peil  in  Sierra  Leone,  Patton  in  Aden,  and  many  other  observers 
in  various  parts  of  the  tropics.  Prowazek  has  fully  described  as 
cause  of  the  disease  a  spirochaete  which  he  named  Spirochceta 

schaudinni.  The  important  researches  of  Keysselitz  and  Mayer, 

and  the  more  recent  ones  of  Wolbach  and  Todd,  confirm  Prowazek's work. 

Spivoschaudinnia  schatidinni  Prowazek  1907.  —  This  is  a  spiral-shaped 
organism,  very  actively  motile,  its  length  varying  between  107*  and  22  jx, 
though  much  shorter  or  longer  individuals  may  be  met  with.  The  coils  are 
few  in  number,  and  elongated.  The  organism  possesses  a  well-marked 
undulating  membrane,  which  is  best  brought  into  evidence  by  using  Lofflcr's 
flagellar  stain.  A  delicate,  rather  short  flagellum  is  occasionally  seen  at  one 
of  the  extremities.  Forms  undergoing  longitudinal  division  are  frequently 
observed.  Prowazek  distinguishes,  also,  male  and  female  forms.  Variously 
shaped  regressive  and  rest  forms  may  be  seen.    According  to  Prowazek, 
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Spiroschaiidinnia  schaudinni,  apart  from  being  more  slender,  has  the  greatest 
resemblance  to  the  spirochajte  which  Prowazek  himself  and  Hofman  have 
described  in  a  form  of  balanoposthitis. 

The  S.  schaudinni  is  often  found  mixed  with  other  types  of  spirochaetes, 
some  slender,  some  thick. 

According  to  Le  Dantec,  Brault,  Vincent,  and  others,  ulcus  tropicum  is 
identical  with  the  so-called  'hospital  phagedtena'  which  usedto  rage  in  hospitals 
of  all  countries  before  the  antiseptic  era.  In  our  opinion  ulcus  tropicum  is 
a  separate  disease,  though  occasionally,  owing  to  secondary  infections,  it 
may  take  phagedaenic  characters  similar  to  those  found  in  hospital  gangrene. 

Inoculation  Ex-periments — Communicability . — Experiments  to  in- 
oculate the  disease  in  men  and  in  the  lower  animals  have  been  made 

by  several  authors.  Blaise  inoculated  himself  with  the  secretion 

of  a  case  of  ulcus  tropicum,  but  no  ulcer  was  produced— only  a 

slight  superficial,  purulent  lesion,  probably  due  to  pyogenic  cocci 

present  as  secondary  infectious  agents  in  the  secretion  which  had 

been  used  for  the  inoculation.  Blaise  tried  to  inoculate  the  disease, 

also,  in  guinea-pigs,  but  without  any  definite  result.  Similar  experi- 

ments on  the  lower  animals  by  Jourdeuil  and  Gayer  failed.  Hal- 

berstadter  tried  to  reproduce  the  affection  in  monkeys  (orang- 

outang and  Macacus  cynomolgus) ,  but  without  success. 

It  would  seem,  therefore,  that,  to  a  certain  extent,  the  disease 

is  not  directly  contagious.  It  is  probable  that  some  insects  or 

other  blood-sucking  vermin  may  play  an  important  role  m  the 

transmission  of  the  disease.  In  Ceylon,  patients  often  state  that 

the  ulcer  developed  at  the  site  of  a  leech-bite.  Leeches  are  ex- 

tremely common  in  Ceylon  and  other  tropical  countries.  Prowazek 

in  Java  has  examined  many  leeches,  but  he  never  found  any  spiro- 

chetes except  once.  The  spirochsete  observed,  however,  was  quite 

different  from  Spiroschaudinnia  schaudinni.  Prowazek  examin
ed, 

also,  on  many  occasions  the  mud  of  rice-fields,  but  of  spirochaetes  
he 

found  only  S.  plicatilis,  and  once  a  very  thin,  short,  very  activel
y 

mobile  spirochaete.  -j  u 

Predisposing  Causes.— A  hot  damp  climate  is  said  to  ha
ve  a  pre- 

disposing influence,  as  cases  of  ulcus  tropicum  occur  more  frequent
ly 

in  the  hot  rainy  season  and  marshy  lowland  localiti
es  rather  than 

in  dry  or  higher  regions.  It  may  be  that  it  is  in  ho
t,  marshy  places 

that  the  carriers  of  the  infection  thrive. 

The  disease  is  very  common  among  the  poorer
  classes  of  the 

population,  who  go  barefooted,  and  wear  but
  scanty  clothes  \\e 

have  observed  it  Very  often  in  beggars  and  
m  scabies  patients 

The  disease  is  much  more  common  in  adults  t
han  m  children,  m 

men  than  in  women.  ,  j-  j  i,  ^^.-c-^iu, 

Histopathology.-This  has  been  thoroughly 
 studied  by  K^ysseh  z 

and  Mayer,  and  more  recently  by  AV
olbach  and  Todd  The 

surface  of  the  ulcer  is  covered  often  by  a 

composed  almost  solely  of  coarse  -  me
shed  hyaline  fibrin,  with 

detritus  and  masses  of  spirochetes  an
d  various  bactena  The 

fundus  and  walls  consist  of  granulatio
n  tissue  which  does  no 

present  any  characteristic  feature.    Th
e  deeper  tissues  and  cormm 
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surrounding  the  ulcer  present  a  heavy  lymphoid  and  plasma  cell 

infiltration,  and,  as  noted  by  Wolbach  and  Todd,  numerous  eosino- 
philes  are  found  in  the  vicinity  of  small  vessels.  On  microscopical 
examination  of  vertical  sections  of  the  ulcer,  it  will  be  seen  that 

the  superficial  layers  of  the  fundus  show  a  large  amount  of  granular 
detritus  and  numerous  foci  of  leucocytic  infiltration,  while  the 

deeper  layers  consist  of  fairly  dense  fibrous  tissue.  Haemorrliagic 
foci  are  to  be  seen  in  various  parts,  and,  as  observed  by  Keysselitz 

Fig.  596. — Ulcus  tropicum  :  Typical. 

and  Mayer,  fusiform  bacilli  and  spirochetes  are  found  in  the  super- 
ficial layers,  while  in  the  deeper  strata  only  spiroch?etes  are  present. 

Symptomatology.— The  affection  is  generally  found  on  the  lower 
hmbs,  especially  the  lower  third  of  the  leg,  the  ankle  and  dorsum 
"f  u}'  Occasionally  it  may  develop  on  other  uncovered  parts 
oi  the  body.  It  is  single  in  most  cases,  but  two  or  more  ulcers  may be  found  in  some  patients. 

Ulcus  tropicum  begins  with  the  appearance  of  a  small,  painful, 
occasionally  pruriginous  papule  or  papulo-pustule,  surrotincied  by 
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a  deeply  infiltrated  dusky  red  areola.  The  initial  lesion  soon 
undergoes  purvilent  and  degenerative  changes,  which  rapidly  extend 
to  the  infiltrated  area.  A  sloughing  process  sets  in,  and  an  ulcer 

is  formed,  which  gradually  extends  in  depth  and  surface.  The 

margins  are  not  sensibly  raised,  nor  thickened,  unless  the  case  be 
very  old.  They  are  not  perpendicularly  cut,  nor  undermined,  as 
a  rule,  the  whole  ulceration  having  generally  a  roundish  or  oval 
outline,  and,  when  the  secretion  is  removed,  a  concave  fundus.  The 

parts  surrounding  the  ulcers  are  often  oedematous,  and  somewhat 

painful  on  pressure.  It  is  remarkable,  however,  how  comparatively 
little  pain  there  is  in  many  cases. 

When  the  patients  are  first  seen,  the  whole  ulcer  is  generally 

covered  with  a  thickish,  dirty  greyish  secretion,  exhaling  a  highly 

Fig.  597. — Ulcus  tropicum  :  Early  Stage. 

offensive  odour.  On  removing  the  secretion,  the  fun dus_  wil
l  be 

found  to  be  of  a  red  colour,  or  in  chrome  cases  pale  pmkish,
  and 

feebly  granulating.  .  . 

The  fundus  is  often  somewhat  infundibular  m  its  cent
ral  area, 

and  not  rarely  may  present  a  circular  raised  ri
dge,  which  divides 

the  ulcer  into  two  portions— an  external  more  super
ficial  one,  and 

an  internal  infundibuhform  one. 

Occasionally,  if  left  untreated,  the  ulcer  may  tak
e  a  real  phage- 

denic character,  involving  a  large  surface,  and  deepen
ing  till  the 

deeper  structures— muscles,  tendons,  and  pe
riosteum— are  affected 

The  course  is  always  clironic,  lasting  for  m
onths— m  fact,  tne 

ulcer  has  hardly  any  tendency  to  spontan
eous  healing  if  untreated. 

Healing  takes  place  by  a  very  slow  pr
ocess  of  granulation,  and 

begins  from  the  periphery.    A  thick,  
whitish   often  disfigurmg, 

scar  is  left  at  the  place  of  the  ulcerations.    At  times, 
 how^  ̂ f  ' 

cicatrix  is  at  first  very  dehcate,  and  the  ulcer  may 
 break  out  again  | 

after  the  least  irritation. 
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The  microscopical  examination  of  the  greyish,  bad-smelling  secretion  shows 

leucocytes,  imdergoing  various  degenerations,  some  red-blood  cells,  threads 
of  connective  tissue,  and  very  often  spirochffites  and  fusiform  bacteria, 

of  various  types,  sometimes  accompanied  by  the  usual  pyogenic  cocci.  In  old 
untreated  cases  larvas  of  flies  may  be  found,  small  acarids,  and  ants. 

Diagnosis. — According  to  Le  Dantec,  Vincent,  and  several  other 

observers,  ulcus  tropicum  is  identical  with  '  hospital  phagedasna.' 

The  fact/however,  that,  in  contrast  to  '  hospital  phagedasna,'  ulcus 

Fig.  598. — Ulcus  tropicum. 

tropicum  shows  very  little  or  no  direct  contagiousness,  and  in  most 
cases  is  self-hmited,  clearly  shows,  in  our  opmion,  that  the  two  are 
separate  diseases. 

Differential  Diagnosis — Frambcesia. — The  lesions  in  framboesia  are 

generally  multiple — either  granulomatous  or  ulcerative.  Scrapings 
from  framboesia  lesions — after  the  superficial  strata  have  been  re- 

moved— ^will  often  reveal  the  Treponema  fertenue,  which  is  much 
more  slender  than  any  of  the  spirochaetes  found  in  ulcus  tropicum. 
Occasionally  an  ulcerative  framboesia  lesion  may  become  infected 
with  the  virus  of  ulcus  tropicum.  In  our  experience,  however,  the 
reverse  is  much  more  common — viz.,  an  ulcus  tropicum  becomes 
infected  with  framboesia  virus,  takes  a  papillomatous  appearance, 
and  is  followed  by  a  general  eruption  of  framboesia  granulomata. 

Syphilis. — Ulcus  tropicum  does  not  show  usually  the  clean-cut 
margins  and  the  punched-out  circular  or  reniform  appearance,  with 
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the  frequent'  wash-leather  slough  on  the  surface,  of  a  tertiary  ulcer. 
The  mercury  and  potassium  iodide  treatment  has  no  influence  on  it. 

Oriental  Sore. — An  old-standing  Oriental  sore  may  present  some 
characters  of  a  chronic  ulcus  tropicum,  though  generally  a  tropical 
ulcer  is  much  larger.  The  process  of  ulceration  and  breaking 
down  is  very  slow  in  Oriental  sore,  while  it  is  very  rapid  in  ulcus 
tropicum.  In  difficult  cases  the  search  for  Leishmania  tropica, 
which  is  present  in  Oriental  sore,  will  clear  the  diagnosis. 

Ulcus  Cruris  Varicosum. — There  are  often  varicose  veins  visible, 

the  parts  surrounding  the  ulcer  are  congested  and  frequently  ecze- 
matous,  the  ulcer  is  often  shallow  and  irregular.  . 

Fig.  599. — Ulcus  tropicum,  with  Cornu  Cutaneum. 

Ulcers  of  Tubercular  Origin. — They  are  rare  on  the  lower  ex- 
tremities, and  their  development  is  long  and  insidious.  In  ulcus 

tropicum  the  tubercular  cuti  and  ophthalmic  reactions  are  negative 

unless  the  ulcer  develops  in  a  tubercular  patient. 

Blastomycosis — Srporotrichosis. — In  blastomycosis  there  are  gener- 

ally warty  patches  with  minute  abscesses  ;  while  the  lesions  of 

sporotrichosis  often  show  at  first  the  characters  of  gummata.  The 

bacteriological  examination  will  reveal  the  presence  of  the  fungi.  _ 

Mycosis  Fungoides.—ls  generaUy  preceded  by  a  general  pruri- 

ginous  dermatitis  of  various  character,  hchen-planus-hke,  psoriasis- 

like,  eczematous-Uke.  The  ulcerative  lesions  are  multiple,  and 

have  the  characters  of  granulomata. 

Prognosis —If  untreated,  tropical  ulcer  has  very  little  or  no  ten
- 

dency to  spontaneous  recovery,  and  in  some  cases  may  extend, 
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damaging  the  deeper  structures,  tendons,  muscles,  nerves,  and 

vessels.  Occasionally  a  general  septicaemia  and  pyaemia  may  super- 
vene. In  countries  where  framboesia  is  endemic  the  ulcer  often 

gets  infected  with  its  virus,  and  the  patient  develops  a  general 
eruption  of  framboesia. 

Treatment. — Salvarsan  has  been  administered  by  intravenous  or 
intramuscular  injection  by  Werner,  Hallenberger,  and  others,  with 
success  in  many  cases.  The  details  of  the  treatment  are  found  in 
the  chapter  on  Framboesia.  Mercury  and  potassium  and  sodium 
iodides  are  useless,  but  calcium  iodide  (gr.  iii.),  well  diluted,  three 
times  daily,  seems  occasionally  to  be  of  some  slight  benefit.  As 
regards  local  treatment,  the  patient,  whenever  possible,  being  kept 

at  rest,  the  dirty  greyish,  foul-smelling  secretion  is  removed  by  using 
a  disinfecting  solution,  such  as  mercury  perchloride,  i  in  1,000  ; 
cyllin,  I  in  300  ;  hydrogen  peroxide,  10  per  cent.  ;  permanganate 
of  potash,  I  in  2,000. 

For  the  first  few  days  it  is  better  not  to  apply  any  so-called 
disinfectant  ointments  or  powders  :  simply  keep  the  ulcer  covered 

with  gauze,  moistened  as  often  as  possible  with  one  of  the  disin- 
fecting solutions  already  mentioned.  This  generally  stops  the 

formation  of  the  greyish,  dirty  secretion.  The  ulcer  will  then 
appear  clean  and  of  a  pinkish  colour  ;  but  whatever  be  the  further 

treatment  used,  whether  powders  (iodoform,  boracic  acid)  or 
disinfecting  ointments  (white,  red  precipitate,  or  iodoform  oint- 

ments), the  improvement  will  be  very  slow,  and  several  weeks,  and 
often  months,  will  elapse  before  a  firm  cicatrix  is  formed.  Much 
quicker  results  will  be  obtained  by  using  a  protargol  ointment. 
The  ulcer  is  cleaned  every  morning  with  a  perchloride  lotion  (i  in 
1,000)  ;  then  a  protargol  ointment  (5  to  10  or  20  per  cent.)  is  thickly 
spread  on  a  piece  of  hnt  or  gauze  and  apphed  to  the  ulcer,  which 
is  then  fairly  firmly  bandaged. 

The  superiority  of  the  protargol  treatment  over  other  kinds  of  local  treatment 
is  patent  in  many  cases.  Castellani,  who  introduced  it  for  ulcus  tropicum, 
made  the  following  experiment  :  In  a  patient  presenting  two  ulcers  of  little 
difference  in  size  and  deepness,  one  on  the  right  leg,  one  on  the  left,  he  treated 
the  one  on  the  right  leg,  which  was  slightly  larger  and  deeper,  with  protargol, 
and  the  one  on  the  left  leg  with  iodoform.  The  ulcer  treated  with  protargol healed  in  three  weeks,  the  one  treated  with  iodoform  in  two  months. 
A  silver  nitrate  ointment  per  cent.),  or  a  silver  nitrate  (|  per  cent.) balsam  of  Peru  (2  per  cent.),  ointment  may  also  be  used. 
To  accelerate  cicatrization  allantoin  preparations  have  been  used,  and 

also  scharlachroth  powder.  Salvarsan  has  been  used  locally  as  a  powder, but  this  method  is  not  advisable,  as  it  induces  a  very  severe,  painful  inflam- mation. 

ULCUS  INTERDIGITALE. 

This  affection  is  common  among  natives  of  Ceylon.  The  patient 
complains  of  some  itching  between  the  toes,  though  no  papules  or 
vesicles  are  seen.  After  a  few  days  a  fissure  appears,  which  rapidly 
deepens,  and  enlarges  into  a  large  oval  ulcer  with  a  dull,  dark  red 
fundus  and  sodden-looking  margins.    There  is  practically  no  dis- 
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charge  whatever.  The  ulcer  is  generally  very  painful.  The  skin 

surrounding  the  ulcers  does  not  show  signs  of  inflammation.  Under 

proper  treatment  the  ulcer  heals  in  a  few  days.  The  patient  must 

remain  at  rest,  washing  the  ulcer  twice  daily  with  a  i  per  cent, 

carbohc  lotion,  fohowed  by  dressing  with  a  bismuth-boric  acid 

ointment  : — 
Bismuth  subnitratis   gr.  xxx. 
Acidi  borici   gf.  xv. 
Vaseline  .  .        •  •        ■  ■        •  •        •  •  5i- 

ULCUS  INFANTUM. 

Historical  and  Geographical —Under  this  name  Castellani  de- 

scribed a  rather  rare  ulcerative  condition  of  the  legs  met  with  in 

Fig.  600. — Ulcus  infantum. 

Ceylon  among  children,  both  native  and  European         f  se^^^^^^^ 

have  been  confirmed  by  various  observers  
among  whom  recent  } 

Gabbi  and  Sabella  in  TripoU.    The  
condition  is  found  m  Ceylon, 

India,  and  North  Africa. 
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etiology, — This  is  unknown.  A  bacillus  which  cannot  be  grown 
is  the  only  germ  present  in  most  cases  ;  but  as  to  its  aetiological 
role  nothing  can  be  said  definitely. 

Symptomatology. — A  reddish  spot  appears  on  some  part  of  the 
leg.  The  spot  becomes  slightly  elevated,  and  shows  a  yellowish 
central  point.  The  yellowish  point  breaks  down,  and  a  small  ulcer 
appears,  generally  of  circular  shape,  and  with  a  red  fundus.  The 
ulcer  secretes  a  yellowish,  thickish  secretion,  which  dries  into  a 
yellow  crust.  If  after  some  days  the  crust  is  removed,  the  ulcer 

will  be  found  much  larger  and  deeper — the  size  of  a  shilling  to  a 
half-crown  piece.  The  ulcer  is  generally  indolent,  except  on  pres- 

sure. There  may  be  a  little  pruritus.  The  ulcer  may  be  single 
or  multiple.  The  inguinal  lymphatic  glands  may  become  enlarged, 
and  occasionally  the  child  has  fever.  The  duration  is  between  four 

to  six  weeks  and  three  or  four  months.  On  healing  a  permanent 
whitish  scar  is  left. 

Diagnosis. — The  ulcus  infantum  is  differentiated  from  ulcus 

tropicum  by  the  less  severe  symptoms,  by  being  almost  always 
multiple,  by  the  smaller  dimensions  of  the  sore,  by  the  absence  of 
spirochastes,  and  by  the  absence  of  any  tendency  to  phagedsena. 
In_  contrast  to  veldt  sore  the  ulcers  are  deep,  and  the  crust  very 
thick.    No  streptococcus  is  found. 

Treatment. — Touch  the  ulcers  with  pure  hydrogen  peroxide  once 
every  other  day,  and  dress  them  with  simple  boric  acid  lotion 
(3  per  cent.). 

REMARKS  ON  ULCERS. 

Ulcerative  conditions  of  the  skin  are  extremely  common  in  the 
tropics.    They  may  be  classified  as  follows  : — 

1.  Oriental  sore. 

2.  Ulcus  tropicum. 
3.  Ulcus  infantum. 
4.  Veldt  sore. 

5.  Ulcus  interdigitale. 
6.  Gangosa  ulcers. 

7.  Leprotic  ulcers. 
8.  Ulcers  of  framboesial  origin. 
9.  Elephantoid  ulcers. 

10.  Blastomycetic,  sporotrichitic,  and,  generally,  hypho- mycetic  ulcers. 
11.  Cancerous  and  sarcomatous  ulcers. 
12.  Tubercular  ulcers. 

13.  Syphihtic  ulcers. 
14.  Glanders  ulcerations. 

15.  Ulcers  of  pyogenic  origin  (pyosis  tropica). 16.  Ulcers  due  to  varicose  veins. 
17.  Undetermined  chronic  or  suhchronic  ulcerations. 
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The  ulcerative  conditions  which  may  be  considered  as  strictly 

tropical  and  well  defined,  such  as  Oriental  sore,  ulcus  tropicum,  etc., 

have  already  been  described.  The  cosmopolitan  ulceraiions,  such 

as  the  syphilitic  ones  and  those  due  to  varicose  veins  show  the  same 

characters  in  the  tropics  as  in  temperate  zones,  except  that  very 

often,  owing  to  their  being  neglected  for  a  long  time,  they  may 

present  enormous  dimensions,  and  may  show  secondary  infections, 

and  become  phagedsenic.  Ulcers  due  to  varicose  veins  are  very 

common  among  rickshaw  coohes,  who  have  to  run  and  stand  for 

hours  at  a  time.  It  is  remarkable  how  quickly  they  heal  in  most 

cases  in  these  coolies,  if  the  patient  is  kept  at  rest  for  some  time  ; 

whereas  in  temperate  zones  the  healing  of  varicose  veins  ulcers  is 

of  very  long  duration. 

Undetermined  Subchronic  and  Chronic  Ulcers, 

Knowledge  of  this  group  of  ulcers  is  scanty,  but  the  investiga- 

tions of  Strong,  Stitt,  Rho,  Wherry,  and  Clegg,  and  others  have 

thrown  some  hght  on  this  subject.  Our  experience  taUies  with 

that  of  Stitt,  and  we  therefore  consider  that  such  ulcers  may  be 

roughly  divided  into  three  groups  : — 

1.  Septic  Ulcers— Ulcerations  following  on  Neglected  Wounds. 
2.  Painless  Chronic  Ulcers. 

3.  Diphtheroid  Ulcers. 

Septic  Ulcers— Ulcerations  following  on  Neglected  Wounds  — 

These  are  of  pyogenic  origin  and  often  very  large  dimensi
ons. 

They  are  generally  of  roundish  or  irregular  shape,  and  may  be  very 

deep.  The  secretion  is  abundant,  purulent,  and  contains  the  v
arious 

staphylococci.  If  the  pus  is  removed,  and  a  scraping  take
n  from 

the  fundus  the  preparation  will  show  numerous  polymorphon
uclear 

leucocytes 'and  various  cocci.  These  ulcers  do  not  show  tendency 

to  spontaneous  cure,  but  heal  quicldy  under  an  antiseptic 
 treatment. 

We  generally  treat  them  with  hydrargyrum  perchloride  (i  m  
2,000). 

The  opsonic  treatment  also  gives  good  results. 

Nichols  has- called  attention  to  discharging  sores  in  the  Philippine  
Islands, 

called  '  puente,'  which  are  produced  by  the  natives  applying  some  lime  to  th
e 

skin,  and  afterwards  betel-powder,  with  the  object  of  c
ounter-irritation. 

Painless  Chronic  Ulcers.— A  small  red  scaly,  slightly  itc
hing  spot 

appears,  generaUy  on  the  legs,  and  gradually 
 enlarges  for  about 

four  to  eight  weeks,  when  the  affected  area  begins
  to  exude  a  serum 

which  quicldy  dries  into  crusts.  Under  the  c
rust  ulceration  slowly 

takes  place  At  first  the  ulcers  are  shallow,  
and  may  have  under- 

mined edges  ;  later  they  are  often  punched  out,  an
d  may  become 

indurated  There  is  no  pain,  except  slight  pam
  on  pressure,  and 

the  general  health  is  not  affected.  Healing  
takes  place  under  the 

crust,  and  lasts  between  two  and  twelve  mon
ths.  A  pale  cicatrix, 

with  hvperpigmented  margins,  is  left. 

As  noted  by  Stitt,  scrapings  from  the  fu
ndus  show  a  prevalence 
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of  mononuclear  cells,  polymorphonuclears  being  practically  absent. 

No  pyogenic  organisms  are  found. 

Treaimeni. — The  treatment  is  difficult.  Cauterization  does  very 
little.  In  some  cases  the  application  of  bismuth  subnitrate,  xero- 
form,  novoform,  dermatol,  and  firm  bandaging  is  useful.  In  others 
a  protargol  ointment  (5  to  10  per  cent.),  or  a  nitrate  of  silver 

(I  per  cent.)  balsam  of  Peru  (i  per  cent.)  ointment  is  of  advantage. 
Allantoin  preparations  may  also  be  used.  When  the  ulcers  are 
very  large  and  atonic,  skin  transplantation  may  be  necessary. 

Diphtheroid  Ulcers. — An  angry  red,  painful  spot,  often  surrounded 
by  vesicles,  appears  on  the  legs.  Within  a  few  hours — twelve  to 

forty-eight — the  affected  area  is  turned  into  a  dark  greyish  or 
blackish  membrane.  If  this  membrane  be  removed,  an  ulcer  will 

be  found,  covered  with  greenish  pus.  The  membrane  reforms 

rapidly,  and,  apart  from  the  dark  colour,  it  closely  resembles  a 
diphtheria  membrane.  These  ulcers  extend  rapidly,  but  do  not 
take,  as  a  rule,  a  true  phagedaenic  character.  The  margins  after 
some  time  may  become  indurated,  but  do  not  show  a  punched-out 
appearance.  Scrapings  taken  from  the  fundus  show  numerous 
polymorphonuclears.  The  course  is  very  long.  These  ulcers  are 
with  difficulty  distinguishable  from  true  ulcus  tropicum  except  by 
the  absence  of  Spiroschaudinnia  schaudinni  Prowazek. 

Treatment. —Excision  is  not  to  be  advised,  as  in  Stiffs  and  our 
own  experience,  when  this  has  been  done,  additional  lesions  have 

appeared.  Bier's  passive  congestion  method  is  painful,  and  does not  improve  the  condition.  On  the  whole,  the  best  treatment  is 
to  keep  the  ulcers  well  disinfected  with  a  perchloride  lotion  (i  in 
2,000),  occasionally  touching  them  with  pure  hydrogen  peroxide. 
Should  the  ulcers  become  phagedaenic,  the  application  of  pure  car- bolic is  advisable. 

GRANULOMA  INGUINALE. 

Synonyms.— Ulcerating  granuloma  of  the  pudenda.  Granuloma Venereum  (Brooke). 

Definition.- Granuloma  inguinale  is  a  chronic  granulomatous 
affection  of  probable  protozoal  origin  attacking  the  generative organs,  from  which  it  spreads  to  the  inguinal  region  and  the  peri- neum. °  ^ 

History.— In  1896  Conyers  and  Daniels  described  a  disease  of 
the  generative  organs  in  both  men  and  women  in  British  Guiana 
which  was  very  painful,  disfiguring,  and  contagious.  Daniels thinks  that  It  was  previously  described  by  Macleod  and  Maitland 

n       ̂ h  u""  P^^P^'"^  ̂ "'"''^  appeared  on  the  subject  by Ozzard,  Galloway,  Wise,  Donovan,  Siebert,  Flu,  Martini,  Gabbi,  and Sal:)ella,  and  many  others. 

T  P^^^^^?}^^^-^^^  ''^^"'"^       ̂ "tish  Guiana,  the  West  Indian Islands,  West  Africa,  India,  South  China,  and  Northern Tus  raha 
but  IS  rare  in  Ceylon,  Malaya,  Sudan,  and  Central  Africa.    It  has 
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been  reported  from  Northern  Africa  (Tripoli)  l^y  Gabbi  and  Sabella. 

A  similar  or  identical  condition  has  rarely  been  met  with  in  Europe. 

iEtiology.^ — It  appears  in  the  genitaha  of  both  sexes  after  puberty, 

but  is  rare  after  forty-five  years  of  age.  Donovan  has  described 

small,  rod-like,  or  coccus-like  parasites  2  by  i  ̂ ,  which  he  singly 

or  in  groups  in  mononuclear  cells  obtained  by  scraping  the  sores.  His 

results  have  been  confirmed  and  enlarged  by  Siebert,  and  later  by  Flu. 

De  Beaurepaire,  Aragao,  and  Vianna,  claim  that  they  have 

cultivated  the  capsulated  coccus-hke  bodies  described  by  the 

above-mentioned  authorities.  They  state  they  have  successfully 

inoculated  the  cultures  in  the  lower  animals.  Cultivations  have 

been  obtained  also  by  Martini. 

Fig.  6oi. — Granuloma  Inguinale. 

Wise  in  1907  found  in  the  eruption  spirochastes 
 xesemUmgTrepove7na 

pauSum  and  Spiroch^t-  refringens,  together  with  ̂ ^J^\T^^\^^^^^Sl{e 

sisting  of  a  thin  capsule  surrounding  a  clear  unstaine
d  space  m  the  middle 

of  which  was  a  curved  chromatic  rod,  which  was  thi
nner  m  the  centre,  and 

club-sLpId  at  either  end.  He  found  from  two  to
  twenty-five  of  ̂ ese  in 

leucocytes.  Cleland  confirmed  Wise's  observatio
ns,  and  has  called  tne 

spirochsete  5.  aboriginalis  Cleland  1909.  ;„+^rrn^■,r<^p  Cleland 
^The  disease  is  generally  transmitted  by  ̂ ^^^^^.J^J'^^^Xafent  araon- 
states  that  in  West  Australia  the  disease  is  especially  preva^^^^^^^ 
'  Pins  •  (native  women),  and  there  is  an  idea  present  among  

the  wiute  setuerb 

thS  thi  giris  become  infected  by  connection  with  dogs  which,  
ho^J^/- 

open  to  cJniderable  doubt,  though  it  is  well  
known  that  dogs  may  suffer  fro- 

granulomatous  tumouj-s  in  which  spirochtetes  
have  been  found  b>  several 

luthors  Ernest  Black,  who  has  made  
a  thorough  investigation,  states 

that  Cleland's  hypothesis  is  untenable. 
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Pathology.— According  to  Galloway,  the  microscopical  changes 

begin  some  distance  from  the  lesion,  and  consist  of  a  round- 

celled  infiltration  into  the  upper  regions  of  the  corium.  This  in- 

duces the  papillae  to  increase  in  length,  thus  producing  the  typical 

papule,  and  at  the  same  time  causes  an  elongation  of  the  inter- 

papillary  processes  of  the  epidermis,  until  they  are  some  eight  or 
ten  times  their  original  length. 

The  connective  tissue  of  the  corium  swells  and  disappears,  and 

its  place  is  taken  by  a  round-celled  infiltration,  which  consists  of 

leucocytes,  Unna's  plasma  cells,  mast  cells,  and  connective-tissue cells.  Giant  cells  are  not  found.  The  leucocytes  are  the  ordinary 

polymorphonuclear  leucocytes,  while  Unna's  cells  are  characterized 

by  possessing  a  roimded  nucleus,  with  a  certain  amoiint  of  sur- 

rounding protoplasm  containing  basophile  granules.  The  connec- 
tive-tissue cells  are  spindle-shaped.  The  cells  of  the  epidermis  are 

modified  over  the  papule  by  becoming  swollen,  hyaline,  and  show- 

ing mitosis.  The  stratum  granulosum  fails  to  develop  its  kerato- 
hyalin  granules,  and  eventually  disappears  halfway  up  the  papule, 
as  does  the  stratum  corneum,  so  that  on  the  summit  the  different 

layers  of  the  epidermis  cannot  be  differentiated. 

There  is  neither  caseation  nor  suppuration,  but  in  the  older  parts 
of  the  specimen  the  cells  of  the  infiltration  become  swollen  and 
disappear,  and  in  their  place  there  appears  cicatricial  connective 
tissue,  which  causes  the  papule  to  shrink  and  the  whole  area  to 

assume  a  scar-like  appearance. 
Symptomatology. — The  disease  in  the  male  begins  on  the  penis,  as 

a  rule,  as  a  papule  or  small  nodule,  which  extends  over  skin  and 

mucosa  by  peripheral  growth,  which  is  aided  by  the  formation  of  new 
papules  and  nodules  at  the  growing  margin  and  in  the  healthy  skin. 

It  grows  into  the  groins,  causing  the  hair  to  fall  out,  and  between 
the  scrotum  and  the  thighs,  and  from  thence  backwards  into  the 
perineum  and  around  the  anus,  into  which  it  may  pass. 
When  fully  developed,  it  appears  as  a  mass  of  nodules  or  papules, 

without  deep  ulceration  as  a  rule,  but  with  a  thin,  offensive  dis- 
charge. In  the  older  regions  it  shows  some  attempt  at  healing  in 

the  formation  of  dense  scar  tissue.  There  is  very  httle  pain  or 
pruritus. 

In  the  female  the  process  begins  as  a  papule  on  the  labium  minus, 
and  then  extends  into  the  vagina,  along  the  perineum,  around  the 
anus,  and  up  the  rectum,  and  into  the  groins.  The  growth  extends 
into  the  tissue  between  the  rectum  and  the  vagina,  and  may  give 
rise  to  rectovaginal  fistulae.  The  whole  growth  is  also  much  more 
liable  to  ulcerate  in  the  female  than  in  the  male. 

The  lesions  may  become  oedematous,  and  present  an  appearance 
analogous  to  elephantiasis. 

Varieties. — ^Daniels  lays  stress  upon  the  fact  that  the  disease 
varies  much  in  different  races.  In  negroes  it  is  more  granular,  and 
spreads  farther  ;  in  Indians  it  is  less  marked  ;  in  Fijians  it  is  softer, 
and  separate  areas  more  common. 
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Diagnosis.— It  is  most  likely  to  be  confused  with  syphilis,  lupus, 
and  epithelioma.  From  syphilis  it  can  be  differentiated  hy  the 
absence  of  the  secondary  eruption  and  the  inefficacy  of  mercurial 
treatment.  Lupus  is  very  rare  in  such  situations,  and  in  epithelioma 
the  lymphatic  glands  would  be  early  infected.  In  doul)tful  cases 
microscopical  examination  of  a  piece  of  the  diseased  tissue  will 
enable  the  diagnosis  to  be  made  from  lupus  as  well  as  from 
epithelioma. 

Prognosis. — The  disease  as  a  rule  does  not  affect  the  general 
health,  but  is  extremely  chronic,  lasting  for  years. 

Treatment. — The  best  local  treatment  is  radiotherapy  with 
X  rays,  which  has  been  found  quite  successful  in  Madras.  If  these 

are  not  available,  antiseptic  lotions  should  be  applied,  and  then 
portions  excised,  or  the  diseased  areas  may  be  scraped  and  then 
cauterized.  Conyers  and  Daniels  recommend  the  application  of 

an  ointment  of  salicyhc  acid  (gr.  xxx.),  imguentum  creosoti  {%\.). 
Salvarsan  and  neosalvarsan  have  been  given  with  good  results. 

The  technique  of  the  treatment  has  been  described  in  the  chapter 
on  Frambcesia.  Large  doses  of  iodide  of  potash  are  said  to  be 
useful. 

PAPILLOMA  INGUINALE  TROPICUM. 

Synonym. — Acanthoma  Inguinale  (CasteUani). 

A  pecuhar  papiUomatous  affection  of  the  inguinal  region  is  not 

rare  among  Tamils.  Further  experience  wiU  probably  show  that 

other  races  are  also  affected.  Women  are  apparently  more  hable 

to  the  disease  than  men,  inasmuch  as,  although  the  number  of  male 

patients  in  the  Colombo  Chnic  and  hospitals  is  much  larger  than 

the  number  of  female  patients,  not  a  single  case  has  been  detected 
among  men. 

Symptomatology. — One  or  both  inguinal  regions  are  occupied  by 

extremely  numerous  tall  fihform  vegetations  of  a  pinkish  or  darkish 

colour.  No  ulcerative  lesions  are  present.  There  is  neither  pain 

nor  pruritus^  The  general  health  does  not  seem  to  be  affected.  The 

affection  is  very  chronic,  and  is  probably  contagious,  but  nothing 

is  known  of  the  aetiology.  In  the  cases  so  far  observed  the  genital 

organs  of  the  patient  were  normal,  and  there  was  no  history  of 

gonorrhoea  or  any  other  venereal  disease. 

Treatment.— The  treatment  is  surgical— removal  of  the  vegeta- 

tion by  the  knife  and  cauterization.  The  patient,  as  a  rule,  how- 
ever, will  not  consent  to  the  operation. 
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CHAPTER  LXVII 

SKIN   DISEASES  (conimuec^)— THE 
DERMATOZOIASES 

The  Dermatozoiases — Hexapode  dermatoses — Creeping  eruption — Circinate 

creeping  eruption — Dermatitis  macrogyrata — Chilopode  dermatoses — 
Acarine  dermatoses — Nematode  dermatoses — Cestode  dermatoses — Re- 
ferences. 

The  Dermatozoiases. — The  term  '  dermatozoiasis,'  in  the  widest 
sense  of  the  word,  means  any  skin  disease  of  animal  origin,  but  it 
is  usually  restricted  to  indicate  those  skin  lesions  which  are  caused 

by  metazoan  parasites.  Used  in  this  restricted  sense,  derma- 
tozoiasis includes  : 

L  Hexapode  dermatoses. 
II.  Chilopode  dermatoses. 

III.  Acarine  dermatoses. 
IV.  Nematode  dermatoses. 
V.  Cestode  dermatoses. 

I.  HEXAPODE  DERMATOSES. 

The  Hexapode  Dermatoses  include  the  lesions  of  the  skin  caused 

by  either  the  bites,  the  stings,  or  the  presence  of  the  larvae  or  the 
pregnant  female  of  various  species  of  the  Hexapoda. 
These  Hexapode  dermatoses  may  be  divided  into  four  classes  : — 

1.  Dermatoses  caused  by  bites. 
2.  Dermatoses  caused  by  stings. 
3.  Dermatoses  caused  by  the  presence  of  the  larvae. 

4.  Dermatoses  caused  by  the  presence  of  the  imago. 

I.  Dermatoses  caused  by  Bites. 

These  lesions  are  most  commonly  due  to  bites  of  species  of  the 
families  Pedicuhdae  (p.  631)  ;  Clinocoridae  (p.  636)  ;  Anthocoridce 
(p.  640)  ;  Reduviidae  (p.  640) ;  AradidcE  (p.  643)  ;  Culicidce  (p.  198)  ; 
Psychodidce  (p. 680) ;  Simuliidae  (p.  684),  Tab ani die  (p.  689),  Muscidte 
(p.  708),  and  by  species  of  the  orders  Siphonaptera  (p.  739)  and 
Hymenoptera  (p.  194),  in  which  comes  the  family  Formicidae,  or 
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ants  (p.  197).  Besides  the  actual  insects  one  larva  (p.  732),  that 
of  A  uchmeromyia  luteola  Fabricius  1805,  is  known  to  bite  man  and 
suck  blood. 

The  bites  of  these  insects  are  either  considered  in  pp.  193-201,  or 
in  the  references  given  above,  and  need  not  be  further  considered, 

except  with  regard  to  the  Pediculidse,  which  cause  the  dermatosis 
called  Pediculosis. 

Pediculosis. 

Synonyms. — Phthiriasis,  Vagabond's  disease. 
Definition. — Pediculosis  is  a  term  applied  to  the  various  lesions, 

primary  and  secondary,  induced  by  the  bites  of  Pedicidus  humanus 

Linnaeus  1758,  Pediculus  corporis  de  Geer  1778,  and  Phihirius  pubis 

Linnaeus  1758  (pp.  631-634) . 
Remarks. — Pediculosis  is  extremely  common  in  the  tropics, 

where  it  is  an  everyday  sight  to  see  the  lower  class  natives  busily 

employed  in  killing  the  lice  in  their  friends'  heads. 
iEtiology. — Pediculosis  is  due  to  the  irritation  caused  by  the 

venom  injected  during  the  bites  of  the  three  species  of  lice  mentioned 
in  the  definition. 

Pathology. — The  mouth-parts  of  a  louse  consist  of  two  tubes 

one  inside  the  other  ;  the  outer  chitinous  tube,  called  the  proboscis, 

is  composed  of  the  fused  labrum  and  labium,  and  is  armed  with  a 

collar  of  minute  curved  booklets,  while  the  inner  membranous  tube 

is  composed  of  the  maxillae  and  mandibles,  and  is  called  the  suctorial 

tube.  When  about  to  bite,  the  louse  inserts  its  hard  proboscis  into 

a  sweat  duct,  everts  its  small  booklets,  and  thus  obtains  a  hold 

upon  the  skin.  It  then  protrudes  the  suctorial  tube,  which  it 

drives  deep  into  the  skin  of  the  host  until  it  reaches  the  blood.  It 

is  during  this  process  that  it  probably  injects  the  venom  from  its 

salivary  glands,  but  the  nature  of  this  poison  is  quite  unknown, 

although  its  presence  is  with  reason  suspected  owing  to  the  pruritus 
caused  by  the  bites  of  the  lice.  . 

Having  reached  the  blood,  it  proceeds  to  fill  itself  to  repletio
n, 

pumping  the  blood  into  its  alimentary  canal  by  means 
 of  the 

chitinous  pharyngeal  pump.  After  feeding,  it  withdraw
s  its  pro- 

boscis, and  the  blood  fills  up  the  orifice  and  coagulates,  forming  a 

minute  red  papule.  Considerable  pruritus  is  now  felt, 
 and  the 

victim  scratches  vigorously  to  reheve  this  sensation, 
 and  often 

produces  marked  excoriations,  which  may  become  
secondarily 

infected  with  the  common  pyogenic  cocci,  causing 
 purulent 

lesions.  Repeated  biting,  associated  with  injection 
 of  the  venom, 

and  constant  scratching,  leads  to  pigmentation  of  the 
 skm,  causing 

the  so-called  pityriasis  nigra  of  WiUiam,  or  melan
oderma  pediculis. 

If  this  process  is  continued,  the  skin  becomes  thicke
ned  and  deeply 

pigmented,  and  forms  the  so-called  '  vagabond's  
disease.  i  lie  pig- 

mentation is  naturally  not  observable  in  very  dark  slans,  and  m
ay 

not  be  so  entirely  dependent  upon  the  scratch
ing  as  is  usually 

stated,  but  may  be,  in  part  at  least,  caused  by  the 
 venom. 
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Symptomatology.— The  essential  symptom  is  pruritu
s  which 

need  not  be  localized  but  may  be  general,  accompanied  by  tne 

presence  of  the  minute  papules  with  bright  red  centres,  but  thi
s 

simple  picture  is  generally  comphcated  by  the  erythema 
 or  ex- 

coriations set  up  by  the  scratching  induced  by  the  pruritus,  and 

this  again  may  be  complicated  by  the  appearance  of  pustules, 

due  to  secondary  pyogenic  infections,  which  dry  and  leave  scabs. 

In  these  cases  the  neighbouring  lymph  glands  are  usually  enlarged. 

Very  rarely  may  pediculosis  give  rise  to  general  symptoms,  such  as fever. 

Varieties.— Three  clinical  varieties  of  pediculosis  are  described— 

viz.,  Pediculosis  capitis,  Pediculosis  corporis,  and  pediculosis  pubis. 

Pediculosis  Capitis  is  caused  by  Pediculus  humanus  Linnaeus 

1758,  which,  though  usually  confined  to  the  hairy  regions  of  the 

head,  may  rarely  be  found  in  other  parts  of  the  body.  They  are 

grey  on  Europeans,  and  brownish  or  even  black  in  colour  upon  dark- 

skinned  natives,  and  are  said  to  be  yellow  on  Chinese,  and  orange- 

coloured  on  Hottentots.  They  often  infect  European  ladies,  prob- 

ably coming  from  the  native  ayahs,  and  thus  a  very  dark  pediculus 

may  be  found  on  a  fair  European.  They  cause  intense  irritation  of 

the  head,  and  may  give  rise  to  secondary  impetiginous  lesions  and 

enlargement  of  the  lymphatic  glands,  especially  those  of  the  back 

of  the  head,  and  in  very  dirty  people  with  long  hair  they  may  cause 

the  peculiar  condition  of  matted  hair  called  '  plica  polonica.' 
Pediculosis  Corporis. —  This  is  caused  by  Pediculus  corporis  de 

Geer  1778.  These  pediculi  hve  in  the  clothing,  especially  in  thick 
seams,  and  are  therefore  to  be  found  on  natives  in  the  region  of  the 

waist,  where  the  clothing  is  twisted  into  a  thickish  roll.  In  Euro- 
peans the  most  common  site  for  their  attacks  is  the  back  of  the 

shoulders,  where  the  small  papules  with  the  bright  red  centres  and 
the  linear  scratches  may  be  seen. 

Pediculosis  Pubis. — Phthirius  pubis  lives  wherever  there  are 
large  thick  hairs — viz.,  on  the  hairs  of  the  pubis,  of  the  eyehds 

or  eyebrows,  and  of  the  beard  and  armpits.  Here  again  it  is  accom- 

panied by  the  characteristic  signs.  In  addition,  Morrison's  spots 
or  maculae  ceruleae  may  be  seen  in  the  form  of  small,  roundish  or 

oval  greyish-blue  maculae,  which  are  thought  by  some  authorities 
to  arise  from  the  pigment  on  the  thorax  of  the  louse  opposite  the 
anterior  pair  of  legs,  but  which  more  probably  arise  from  the  action 
of  the  venom.  The  reddish  deposits  seen  on  the  hairs  are  said  to 
be  the  faeces  of  the  parasite.  The  eggs  may  be  seen  as  small,  oval 
bodies  attached  to  the  hairs. 

Diagnosis. — ^The  diagnosis  depends  upon  the  history  of  pruritus 
of  a  more  or  less  severe  type,  usually  worse  in  some  given  region, 
and  by  the  appearance  of  scratches  associated  with  the  little  papules 
and  the  discovery  of  the  lice  on  the  body  or  in  the  clothing,  which 

must  be  that  usually  worn  by  the  patient.  The  rare  diffuse  pig- 

mented forms  of  pediculosis  may  be  mistaken  for  Addison's  disease, 
or  the  suprarenal  form  of  malaria,  but  may  be  recognized  by  the 
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finding  of  the  lice,  the  non-diminution  of  the  muscular  power, 
and  by  the  presence  of  the  pruritus.  From  scabies  it  may  be  dis- 

tinguished by  the  lack  of  lesions  on  the  hands  and  wrists,  and  the 
absence  of  the  sarcoptes. 

Treatment. — Pediculosis  Capitis  may  be  treated  by  soaking  the  hair 
with  petroleum  (care  being  taken  not  to  approach  a  light)  followed 

by  a  good  wash  with  soap  and  water,  the  whole  process  being  re- 

peated in  twenty-four  hours.  Another  method  is  to  sponge  the 
hair  little  by  little  with  carbolic  acid  (i  in  40),  or  soak  long  hair  in 
carbolic  lotion  (i  in  80)  followed  by  a  good  wash  with  soap  and 
water,  and  later  by  a  lotion  of  acetic  acid  (25  per  cent.),  used  to 

loosen  the  eggs,  which  are  then  removed  by  the  use  of  a  small- 
toothed  comb. 

Another  method  of  killing  the  parasites  is  by  dabbing  the  hair  with 

xylol,  remembering,  however,  the  danger  of  fire  with  this  inflam- 
mable substance. 

Impetigo  contagiosa  may  be  treated  by  an  ointment  composed 
of  ammoniated  mercury  (5  grains)  and  lard  (i  ounce),  and  in 
children  the  hair  may  be  cut  and  this  ointment  may  be  applied. 

Pediculosis  Corporis. — ^The  clothing  and  the  bedding  must  be 
disinfected  by  the  usual  steam  sterilizers,  and  the  patient  must  have 
several  large  baths,  with  free  use  of  soap  and  water  as  well  as  a 
soothing  calamine  lotion  (40  grains  calamine  to  i  ounce  of  water) 
for  application  to  the  irritated  skin. 

Pediculosis  Pubis. — ^A  white  precipitate  ointment  (5  to  10  per 
cent.)  or  an  ointment  of  oleate  of  mercury  (5  per  cent.,  6  drachms) 

with  ether  (2  drachms)  will  kill  parasites  and  ova,  after  which  cala- 
mine lotion  may  be  apphed  to  aUay  the  irritation. 

Clinocorosis. 

Bugs  produce  wheals,  with  central  red  spots  surrounded  by  zones  of  hyper- 
aemia.  A  solution  of  menthol  (5  grains  in  i  ounce  of  rectified  spirits)  will 
relieve  the  irritation  ;  or,  if  the  area  has  been  scratched,  the  application  of 
a  lotion  of  carbolic  acid  (i  in  40)  is  preferable  (see  p.  636). 

Siphonapteriasis. 

Flea-bites  are  characterized  by  small  red  papules  with  dark  red  centres, 

and  are  to  be  distinguished  from  the  maculo-papules  of  enteric  fever,  which 

disappear  on  pressure.  The  linen  of  a  person  probably  suffering  from  flea- 
bites  should  be  inspected  for  the  brown  faecal  marks  made  by  the  fleas.  For 

further  details,  see  p.  739.  To  keep  these  pests  away,  some  powdered  camphor 
may  be  used. 

Formiciasis. 

Ant -bites  usually  only  produce  local  pain,  inflammation,  and  swelling  ;  but 

the  larger  tropical  ants  may  cause  faintness,  shivering,  and  even  temporary 

paralysis  by  their  bites.  In  Ceylon  the  very  small  ants,  which  infest  the  beds, 

produce  urticarial  pomphi.  These  bites  are  best  treated  by  applying  a 

solution  of  carbolic  acid  (i  in  20),  and  as  a  preventative  against  ants  infecting 

beds  some  powdered  camphor  may  be  dusted  in  the  sheets  (see  p.  197)- 
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2.  Dermatoses  caused  by  Stings. 

Stings  are  mainly  caused  by  species  belonging  to  the  family 

Apidffi  of  the  Hymenoptera,  which  includes  the  bees  and  wasps. 

A  description  of  these  stings  will  be  found  on  pp.  194-196,  while 
that  of  the  effects  of  caterpillar  hairs  (Lepidoptera)  will  be  found 

on  pp.  197-198. 
3.  Dermatoses  caused  by  Larvae. 

The  larvae  of  various  species  of  the  CEstridse  and  Muscidae  are 

compelled  to  undergo  their  development  in  the  skin  of  some  warm- 
blooded animal,  and  as  these  are  plentiful,  as  a  rule  the  flies  do  not 

attack  man,  who  only  occasionally  suffers  from  their  effects,  and  when 

he  does  the  pathological  condition  is  usually  named  dermal  myiasis. 

Other  larvae — as,  for  example,  that  of  Auchmeromyia  luteola  Fabricius 

1805 — are  blood-suckers.    We  will  first  consider  dermal  mjdasis. 

Dermal  Myiasis. 

Synonyms. — Cutaneous  myiasis.  Subcutaneous  myiasis.  French  : 

Myase  Cutanee,  MyaseFuronculeuse,  Myase  Rampante  Sous-cutanee. 
German:  Myasis.    Italian:  Myasis  cutanea. 

Definition. — Dermal  myiasis  is  the  invasion  of  the  skin  by  the 

larvae  of  species  of  the  OEstrid^,  especially  by  Dermatohia  cyani- 
ventris  Macquart  1843,  and  by  those  of  the  Muscidae,  especially 
Cordylohia  anthropophaga  Blanchard. 

Remarks. — It  is  necessary  to  be  careful  to  consider  the  zoological 
region  when  determining  the  species  of  the  fly  to  which  a  maggot 
found  in  a  case  of  dermal  myiasis  belongs,  as  it  is  unlikely  that  a 
species  known  to  occur  in  Africa  will  be  found  in  America  and  vice 
versa.  Further,  it  is  desirable  to  determine  definitely  the  nature 

of  the  fly  causing  the  myiasis,  and  therefore  this  should  be  bred  out 
as  described  under  Nasal  Myiasis  (p.  1280). 

Dermal  myiasis  may  be  divided  into  the  American,  the  African, 
the  Asian,  and  the  European. 

American  Dermal  Myiasis. 

The  dermal  myiasis  of  Tropical  America  is  usually  said  to  be 
due  to  the  fly  Dermatohia  cyaniventris  Macquart  1843,  which  is 
common  in  that  region,  and  the  larval  stage  of  which  is  normally 
found  in  the  subcutaneous  tissues  of  cattle  and  other  mammals. 

By  analogy  it  is  believed  to  be  the  fly  which  causes  human  dermal 
myiasis  in  the  same  region,  but,  according  to  Austen,  this  has 
never  been  definitely  proved  by  hatching  out  the  fly  from  the  pupa. 

It  is  known  as  the  '  ver  moyoquil '  in  Mexico,  '  ver  macaque  '  in 
Cayenne,  '  cormollote  '  in  British  Guiana,  '  torcel '  in  Venezuela 
*  nuche  '  in  Colombia,  '  ura  '  and  '  berne  '  in  Brazil,  '  anal  coshol ' 
in  British  Guiana,  '  nuche  '  or  '  gusano  '  in  New  Granada.  The 
description  of  the  fly  can  be  found  on  p.  704, 
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Symptomatology. — ^The  patient  complains  of  pain  and  itching  in 
the  affected  region,  followed  by  swelling  and  oedema  in  the  surround- 

ing parts,  giving  rise  to  a  boil-like  swelling,  rather  hard,  and  of  a 
deep  red  colour,  with  a  central  opening  inside  which  the  stigmata 

of  the  larva  may  be  seen  from  time  to  time  appearing  and  dis- 
appearing. 

Treatment. — ^There  is  usually  no  difficulty  in  seizing  the  parasite 
with  a  pair  of  forceps  and  forcibly  removing  it,  after  which  the 
wound  must  be  treated  antiseptically. 

African  Dermal  Myiasis. 

Definition. — African  dermal  myiasis  is  the  invasion  of  the  skin  and 
subcutaneous  tissue  by  the  larvae  of  Cordylobia  anthropophaga 

Blanchard  (Tumbu-fly  disease),  and  G.  rodhaini  Gedoelst  1905. 
Remarks. — Recently  several  new  and  valuable  papers  on  this 

affection,  which  is  often  called  the  '  Tumbu-fly  disease,'  have 
appeared,  especially  those  by  Austen,  Smith  and  Blenkinsop  in 

1908. 

Symptomatology. — The  eggs  are  apparently  sometimes  laid  on 

the  clothing,  the  fly,  perhaps,  being  attracted  by  the  odour,  or  per- 
haps the  larva  wanders  from  the  floor  on  to  the  human  being, 

especially  when  using  the  latrine.  The  parts  most  affected  are  the 
thigh  and  buttocks  in  Europeans,  but  the  forearm,  axilla  (especially 
in  natives),  and  the  head  also  may  be  invaded.  The  infected  area 

presents  the  appearance  of  a  boil,  in  the  central  portion  of  which 
there  is  an  opening,  more  or  less  clearly  defined,  which  is  marked 
by  black  matter  (the  excrement  of  the  larva).  In  this  hole  the 

posterior  end  of  the  larva  may  be  noted,  and  on  pressing  on  it  con- 
siderable pain  is  produced,  probably  due  to  the  movements  of  the 

larva.  Surrounding  the  central  opening  is  an  inflamed  area  about 

f  inch  in  diameter.  The  opening  may,  however,  be  obscured  by 

dried-up  discharge. 
Treatment. — Removal  of  the  larva  is  very  simply  effected  by 

seizing  it  by  a  pair  of  forceps  and  pulling  it  out. 

Asian  Dermal  Myiasis. 

Myiasis  has  not  been  sufficiently  studied  in  Asia,  though  it  is 

fairly  common  there.  Sarcophaga  ruficornis  is  reported  as  causing 

occasionally  a  very  severe  form  of  cutaneous  myiasis,  but  beyond 
this  much  cannot  be  said. 

European  Dermal  Myiasis. 

The  myiasis  of  Europe  scarcely  come  under  the  scope  of  tropical 

medicine,  but  it  may  be  mentioned  that  dermal  myiases  are  known 

to  be  caused  by  Hypoderma  bovis  de  Geer  1776  (p.  703),  H.  diana 

Brauer,  H.  lineaia  de  Villers  1789,  Gasirophilus  nasalis  Linnaeus 

1758,  C.  hcemorrhoidalis  Leach  1761,  G.  veterinus,  and  Luaho sericata. 
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Creeping  Eruption. 

Synonyms— Larva  migrans.    Bulgarian  :  Nova  Bolest,  Pulz
iasta 

Bolest.    German :  Hautmaulwarf. 

History.— This  disease  was  first  described  by  A.  Lee  in  1875. 

Later  on,  Procke,  Blanchard,  Topscnt,  Fiilleborn,  and  others  hav
e 

recorded' several  cases.  It  is  not  rare  in  some  parts  of  Europe, 
Africa,  and  Asia,  and. in  South  America.  We  have  seen  numerous 

cases  in  Ceylon.    It  is  extremely  rare  in  North  America. 

^Etiology  and  Pathology. — Larvai  of  the  genera  Gastrophilus, 

G.  hcemorroidalis  and  G.  nasalis,  CEstromya  satyr  us,  Hypoderma 

hovis,  and  H.  lineaia  have  been  found  in  several  cases.  In  others 

no  larva  whatever  was  found.  Looss  states  that  the  same  clinical 

picture  may  be  caused  occasionally  by  agchylostoma  and  strongy- 

loides  {Anguillula)  larvK,  or  even  by  an  inanimate  object  like  a 

piece  of  horsehair. 

Symptomatology. — The  eruption  is  characterized  by  the  presence 

of  a  narrow  raised  red  line,  ̂   to  i  inch  broad.  This  line  extends 

daily  one  or  several  inches,  and  is  generally  sinuous,  but  may  be 

straight.  While  the  advancing  end  progresses,  the  opposite  end 

slowly  fades  away.  The  duration  of  the  malady  is  long — generally 
several  months,  but  occasionally  two  or  three  years.  There  is  much 

pruritus. 

Treatment. — Hypodermic  injections  of  various  disinfectants 
have  been  tried  with  little  success.  Hutchins  recommends  a 

cocaine  injection,  followed  by  the  injection  of  i  or  2  drops  of  chloro- 
form. 

Circinate  Creeping  Disease. 

In  Ceylon  cases  are  met  with  of  a  peculiar  eruption,  which  is 
possibly  of  the  same  nature  as  the  creeping  disease  previously 
described,  though  larv^  were  not  found. 

The  condition  is  characterized  by  the  presence  on  the  back  of 
the  hands  of  a  ringed  eruption,  with  markedly  elevated,  thick, 
angry,  red  borders.  In  all  the  cases  the  eruption  started  suddenly 
after  the  patient  had  been  gardening  and  handling  turf.  There 
may  be  one  ring  or  several.  The  skin  inside  the  rings  is  normal. 
The  rings  expand  eccentrically.  The  patients  complain  of  the 

extreme  irritation,  and  in  all  the  cases  stated  that  they  felt  some- 
thing creeping  along  the  red  circles,  as  though  a  worm  had  got 

inside  in  handling  the  turf.  The  duration  varies,  but  it  generally 
does  not  exceed  two  or  three  weeks. 

etiology. — The  eruption  docs  not  appear  to  be  a  form  of  derma- 
titis venenata,  clue  to  touching  certain  plants  and  vegetables. 

Possibly  it  is  due  to  some  larva  entering  the  skin,  but  so  far  the 

search  for  larvae  has  been  fruitless.  No  trichophyton-like  fungus 
is  present. 
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Treatment. — Liq.  plumbi  and  other  soothing  applications  are 
generally  useless.  The  best  results  are  obtained  by  continuously 

applying  on  lint  a  diluted  alcoholic  solution  of  resorcin  : — 

Resorcin  . .        . .        . .        . .        .  ■  ̂ i. 
Sp.  rect.  . .        . .        . .        .  .        . .  gii. 
Aq.  dest.  . .        . .        . ,        . .        . .    ad  gxii. 

Dermatitis  Macrogyrata. 

Dermatitis  macrogyrata  is  a  rare  condition  found  in  Ceylon  and 
South  India,  of  unknown  causation,  and  characterized  by  the 

presence  on  the  palms  of  the  hands  of  one  or  two  very  large  gyra- 
tions formed  by  scaly  and  crusty  lesions.    On  removing  the  crusts 

Fig.  602. — Dermatitis  Macrogyrata. 

and  scales  a  broad  shallow  furrow  can  be  seen  situate  in  the  epi- 

dermis. The  eruption  is  associated  with  pain,  sometimes  severe, 

but  there  is  seldom  any  pruritus.  The  condition  is  most  persistent, 

and  in  our  cases  neither  fly  larva  could  be  found  nor  fungi  isolated. 

In  none  of  our  cases  was  there  history  of  syphilis,  and  potassium 

iodide  and  mercury  had  no  effect.  The  treatment  is  most  unsat
is- 

factory. Antimycotic  substances,  such  as  chrysarobin  and  tincture 

of  iodine,  have  no  effect.  The  application  of  a  lotion  of  liquor 

plumbi  (5ii.),  tincture  of  opium  diluted  with  8  ounces  
of  water, 

or  of  dressing  soaked  in  0-5  per  cent,  of  resorcin,  may  cause  a  slight 

improvement. 
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4.  Dermatoses  caused  by  the  Presence  of  the  Imago. 

At  times  the  impregnated  female  insect  burrows  into  the  skin 

while  the  eggs  mature. 

A  good  example  of  this  is  Deymatophilus  penetrans  Gvi€nn  1S38. 

Dermatophiliasis  (Jigger). 

Definition. — Dermatophiliasis  is  the  invasion  of  the  skin  and 

subcutaneous  tissue  by  the  pregnant  female  jigger  [Dermatophilus 

penetrans) . 
Remarks. — The  home  of  the  jigger  is  in  tropical  America,  from 

23°  N.  to  28°  S.,  but  it  and  its  wanderings  over  the  world  have  been 

Fig.  603. — Dermatophiliasis.    (After  Newstead.) 

a,  Group  of  jiggers  ;  b,  isolated  jiggers  ;  c,  pits  left  by  jiggers  ; 
d,  lateral  view  of  jiggers  deep  in  the  skin. 

sufficiently  described  on  p.  744.  At  present  it  is  found  in  South 
America,  West  and  East  Africa,  Madagascar,  Uganda,  India,  and,  it 
is  said,  China. 

Pathology. — The  pregnant  female  jigger  pierces  the  skin  obliquely 
near  the  nails  and  between  the  toes,  but  it  may  occur  in  any  part 
of  the  foot,  and  even  on  the  arms,  scrotum,  and  face.    All  but  the 100 
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last  two  segments  are  embedded  in  the  skin.    These  last  segments 

plug  the  orifice,  and  discharge  the  eggs. 

Symptomatology. — The  symptoms  begin  with  itching  and  irrita- 
tion, generally  in  some  part  of  the  foot,  especially  the  toes,  and 

often  under  the  toe-nail.  On  inspection,  a  small  dark  dot  (the  last 
two  abdominal  segments  of  the  parasite)  is  noticed  in  the  skin.  If 

left  alone,  painful  inflammation  and  suppuration  develops  around 
the  distended  abdomen  of  the  parasite,  giving  rise  to  a  swelling 

which  may  attain  the  size  of  a  small  pea,  in  the  centre  of  which  is 
seen  a  depression  containing  the  black  dot,  and,  finally,  ulceration 
takes  place,  and  the  body  of  the  parasite  is  thrown  off,  but  not 
until  all  the  eggs  are  laid. 

When  the  parasite  has  been  dislodged  by  treatment  or  suppura- 
tion, a  small  ulcer  is  left,  which  is  very  liable  to  septic  or  other 

bacterial  infections.  These  infections  may  lead  to  phagedaena, 

gangrene,  and  tetanus.  When  the  feet  are  badly  affected,  walking 

is  impossible,  which  is  of  especial  importance  in  carriers  and  native 
troops. 

Treatment. — ^The  treatment  is  the  careful  removal  of  the  httle 

insect  with  a  clean  needle,  after  rubbing  weak  carbohc  ointment 

or  lotion  into  the  foot,  and  cleansing  and  dressing  the  little  wound 

antiseptically. 

Prophylaxis. — Prophylaxis  consists  in  keeping  the  house  clean, 

and  pigs,  poultry,  and  cattle  kept  away  therefrom.  High  boots 

should  be  used,  and  especial  care  should  be  taken  not  to  go  to  a 

ground-floor  bathroom  with  bare  feet.  The  feet,  especially  the 

toes  and  under  the  nails,  should  be  carefully  examined  every  morn- 

ing to  see  if  any  black  dot  can  be  discovered,  when  the  jigger  should 

be  at  once  removed,  and  in  this  way  suppuration  will  be  prevented. 

It  is  advisable,  also,  to  sprinkle  the  floors  with  carbolic  lotion, 

Jeyes'  fluid,  or  with  pyrethrum  powder,  or  with  a  strong  infusion  of 
native  tobacco,  as  recommended  by  Low  and  CasteUani. 

II.  CHILOPODE  DERMATOSES. 

Centipedes,  when  they  bite,  cause  local  itching  followed  by  intense  pain 

which  spreads  over  the  whole  limb  when  the  bite  is  on  an  extremity.  A  red 

spot  appears  at  the  site  of  the  bite,  and  this  enlarges  and  becomes  black,  and 

is  sometimes  associated  with  lymphangitis,  adenitis,  headache,  vomitmg, 
dizziness,  irregular  pulse,  and  mental  anxiety.  ,  . 

The  treatment  is  to  bathe  the  parts  with  a  solution  of  ammonia  (i  m  5 

or  I  in  lo),  and  to  apply  a  dressing  of  the  same  solution,  and  if  there  is  muc
h 

swelling,  an  ice-bag,  while  if  the  pain  is  severe  an  injection  of  morphia  may  be 

necessary  ;  while  later,  fomentations  are  required  for  the  local  inflam
mation 

(see  also  pp.  192-193). 

III.  ACARINE  DERMATOSES. 

The  Acarine  Dermatoses  include  the  skin  lesions  caused  by  the 

ticks  and  mites.    The  tick  bites  are  described  on  pp.  190  and  5S6. 
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The  mites  (pp.  579-580  and  611-616)  which  most
  commonly  attack 

man  are: — 

Dermanyssin^. 

Dermanyssus  galUncB  de  Geer  1778. 

Dermanyssus  hirudinis  Hermann  1804. — These  mites  produce 

a  papular  eczematous  dermatitis  in  poultry  men. 

Holothyms  coccinella  Gervais  1843  cause  a  swelling  in  the 

part  attacked. 

Trombidid^e. 

Trombidium  akamushi  Brumpt  1910  is  the  cause  of  Tsutsu- 

gamushi  disease. 
Trombidium  tlalsahuate  Lemaire  1867  is  the  tlalsahuate  of 

Mexico,  which,  with  the  alhed  species  called  the  balata- 

mite  of  the  Guianas,  are  well-known  plagues,  burrowing  into 

the  skin,  and  causing  intolerable  itching  and  painful  little 

bhsters  ;  but  the  zoological  names  of  these,  as  well  as  of 

the  '  pou  d'agonte '  of  Gviiana,  the  '  niaibi '  of  New 
Granada,  the  '  Colorado  '  of  Cuba,  the  '  mouqui '  of  Para, 
and  the  '  bete  rouge  '  of  Martinique  and  Honduras,  are 
not  known. 

Trombidium  wichmanni  Oudemans  1905  is  the  gonone  of 
Celebes,  whose  larvae  attack  man,  burrowing  into  the  skin 

as  just  described  above. 
Trombidium  vandersandei  Oudemans  1905  is  the  gonone  of 

New  Guinea,  which  acts  like  T.  wichmanni. 

Trombidium  holosericeum  Linnaeus  1746  has  a  larva  [Leptus 

autumnalis)  which  causes  similar  irritation  in  England  in 
the  autumn. 

The  Leptus  stage  of  an  unknown  Trombidium  is  reported 
in  North  Queensland. 

Tetranychid^. 

Tetranychus  molestissimus  Weyenbergh  1886  causes  severe 
itching  in  the  Argentine  and  Uruguay  during  the  months 
December  to  February,  by  thrusting  its  hypostome  into 

the  skin,  and  thus  causes  '  Bicho-colorado  itch.' 

EUPOPID^. 

Tydeus  molestus  Moniez  1889  is  the  cause  of  '  Guano  itch.' 

Tarsonemid^. 

Pediculoides  ventricosus  Neuport  1850  is  the  cause  of  '  grain 
■  itch.' 

Tarsonemus  uncinaius  and  T.  inlecius  are  also  known  to 
attack  man; 
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Tyroglyphid^. 

Tyroglyphtis  longioy  Gervais  var.  castellanii  Hirst  igi2  is  the 

cause  of  '  copra  itch.' 
Tyroglyphus  siro  Linnaeus  1758  and  Aleurobis  farince  de 

Geer  are  believed  to  be  the  cause  of  vaniUismus. 

Glyciphagtis  ■prunorum  Hermann  is  the  cause  of  '  grocer's 

itch.' Rhizoglyfhus  -parasiticus  Dalgetty  igoi  is  the  cause  of  a 

type  of  so-called  '  coohe  itch '  of  the  feet.  Bell  states  that 
it  causes  a  large  circular  superficial 
sore  on  the  sole  of  the  foot.  This  is 

produced  by  numbers  of  the  parasite 
invading  the  skin. 

Sarcoptid^. 

Savcoptcs  scahid  var.  hominis  Linnaeus 

1758  is  the  cause  of  scabies  in  man. 
In  addition  to  this  common  parasite, 

there  are  several  varieties,  usually 

occurring  in  the  domestic  animals, 

which  may  at  times  attack  man — 

e.g.,  Sarcoptes  scabiei  var.  canis,  found 

in  the  dog  ;  5.  scabiei  var.  ovis  in  the 

sheep,  S.  scabiei  var.  equi  in  the  horse, 
5.  scabiei  var.  suis  in  the   pig,  5. 

scabiei  var.  auchenice  in  the  lama. 

Notoedres  cati  var.  cati  Hering  1838,  found  in  cats,  may  occur 
in  man. 

Demodicid^. 

Demodex  follicidorum  Sinon  1842  is  said  to  be  the  cause  of 

certain  inflammations  in  seborrhoea.  Some  authors  con- 

sider them  to  be  of  importance  in  the  carriage  of  certain 

diseases,  such  as  leprosy  and  cancer. 

Rarer  AcarincB,  which  attack  man  occasionally,  are  Trombidium 

striaUceps  Heim  and  Oudemans  1904,  on  fowls  and  dogs  ;  T.  ameri- 

camim  Riley  and  T.  irritans  ;  Metatrombidium  portceps  Heuu  and 

Oudemans  1904,  on  fowls  and  dogs ;  Microirombidium  mendtona
le, 

and  M.  pusillum  Hermann. 

Copra  Itch. 

Definition— A  very  pruriginous  dermatitis,  found  i
n  people 

handling  copra,  and  caused  by  Tyroglyphus  lon
gior  Gervais  var. 

castellanii  (p.  614).  .  j      -u  j  i^,. 

Historical  and  Geographical.— This  dermatits  was
  described  by 

Castellani  in  191 1,  who  observed  it  in  Ceylon  m  peo
ple  handimg 

copra,  and  considered  it  to  be  due  to  an  acarus-
hke  parasite  swaim- 

ing  in  many  samples  of  copra.    He  sent  the  s
pecimens  of  the  para- 

FiG.    604.  —  Rhizo- 
OLYPHUS  Parasit- 

icus :  Male. 

(After  Dalgetty.) 
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site  to  Hirst,  who  described  it  as  a  new  vari
ety  of  Tyroglyphus  - 

TvyoolvMii'S  'lomioy  Gervais  var.  casteUanii  Hirst.  _ 

;Etiology.-The  mite  is  present  in  hug
e  numbers  m  certain 

samples  of  copra,  and  may  occasionally  be  fo
und  on  the  skin  ot  the 

patients,  but  remains  on  the  skin  only  temporar
ily,  as  it  does  not 

bury  itself  It  apparently  induces  the  derma
titis  in_  the  same 

manner  as  'Pediciiloides  venincosus  Neuport,  which  live
s  m  diseased 

cereals  produces  an  eruption  in  persons  handling
  such  cereals. 

ExPerimmtal  Reproduction.— m\en  copra  dust  
containing  the 

mite  is  rubbed  into  the  skin,  itching  frequently  begins  very  sho
rt  y 

after,  and  twenty-four  to  forty-eight  hours  later  an
  extreniely 

pruriginous  urticarial  or  papuloid  eruption  often  devel
ops.  1  ne 

same  result  is  obtained  by  picking  the  mites  out  of  copra  du
st  and 

placing  them  (alone,  without  any  dust)  on  the  skin  under 
 a  covering, 

such  as  a  piece  of  lint  kept  in  place  by  a  bandage.  The  pus
tular 

stage  did  not  occur,  but  this  being  due  to  scratching  and  secon
dary 

pyogenic  infections, 
there  was  no  time 

for  it  to  develop,  all 

the  people  refusing 

to  go  on  with  the 
experiment  after  the 
second  day.  Some 
individuals  seem  to 

be  unaffected  by  the 

presence  of  the  mite 
or  the  copra  dust 
containing  it.. 

Symptomatology. — The  hands,  arms,  legs,  and  sometimes  the 

whole  body  except  the  face  present  fairly  numerous,  very  prurigi- 

nous papules,  often  covered  by  small,  bloody  crusts  due  to  scratch- 

ing ;  papulo-pustules  and  pustules  are  also  generally  present.  The 

eruption  has  no  tendency  to  spontaneous  cure  while  the  patient 

goes  on  working  in  the  infected  mills. 

Diagnosis. — On  superficial  examination  the  condition  may  be 

easily  mistaken  for  scabies,  but  burrows  are  not  present  and  the 

two  parasites  are  very  different. 
Treatment.— The  best  treatment  is  the  daily  application  of 

y8-naphthol  ointment  (5  to  10  per  cent.).  The  action  in  these  cases 

cannot  be  compared  to  what  takes  place  in  scabies,  because  in  copra 

itch  the  acarus-like  parasite  remains  for  only  a  short  time  on  the 
body,  and  in  most  cases  when  the  ointment  is  applied  at  night  the 

mites  are  no  longer  there.  It  may  act  as  an  antipruritic  antiseptic,  and 
in  this  way  diminish  scratching  and  secondary  pyogenic  infections. 
It  is  probable  also  that  a  small  amount  of  the  ointment  may  remain 
on  the  skin  after  the  morning  bath  and  be  repellent  to  the  mite, 

in  this  way  preventing  the  daily  reinfection  which  otherwise  takes 

place. 

Fig.  605.  MiCROPHOTOGRAPH    OF   THE  TyRO- GLYPHUS  OF  Copra  Itch  (x  40). 
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Grain  Itch. 

Synonyms. — Straw  itch,  Dermatitis  Schambergi,  Urticarioid  Der- 
matitis, Dermatitis  Ditropenotus,  Aureoveridis,  Acara  Dermatitis 

urticarioides,  Schamberg's  disease.  Straw-mattress  disease. 
Definition. — Grain  itch  is  a  dermatosis  caused  by  Pediculoides 

veniricosus  Neuport  1850  {vide  Fig.  251,  p.  613). 

History. — During  the  last  fifty  to  sixty  years  this  disease  has  been 
recognized  in  Europe,  but  only  since  1901  in  America,  when  Scham- 
berg  described  it.  In  1909,  Goldberger  and  Schamberg  found  that 
it  was  caused  by  the  same  mite  as  in  Europe. 

Climatology. — It  is  found  in  Algeria,  where  it  is  common,  and  in 
other  parts  of  Northern  Africa,  in  Italy,  and  it  is  said  to  occur  in 
India.  Cases  have  also  been  recorded  from  France,  Austria,  and 

Germany.  In  France  there  was  an  epidemic  as  long  ago  as  1850 
in  Bordeaux.  In  1867  some  cases  were  found  in  the  department  of 
Indre  and  in  1872  in  the  Canton  of  Creon. 

JEtiology. — The  disease  is  caused  by  Pediculoides  ventricosus 

Neuport,  which  usually  feeds  upon  the  wheat-straw  worm  [Isosoma 
grande  Riley),  the  joint  worm  {Isosoma  triiici  Fitch),  and  the 
Angoumois  grain  moth  {Siioiropa  cerealella).  When  it  attacks 
people,  it  attaches  itself  to  the  skin  by  its  sucking  discs  and  claws, 

and  probably  injects  some  irritating  substance  into  the  skin  while 
attempting  to  obtain  nourishment. 

Symptomatology. — ^The  mite  causes  an  urticarial  and  papuloid 

eruption  on  the  breast,  arms,  face,  neck,  and  shoulders  of  persons 

handhng  corn  and  barley,  which  has  no  tendency  to  spontaneous 

cure  while  the  people  continue  to  handle  the  infected  grain.  The 

symptoms  begin  after  an  incubation  of  twelve  to  sixteen  hours  with 

itching  and  the  appearance  of  wheals  surmounted  by  vesicles,  which 

are  usually  about  the  size  of  a  pin's  head.  These  vesicles  become 
pustules  in  a  few  hours.  Severe  cases  show  febrile  sjnnptoms, 
vomiting,  and  albuminuria. 

Diagnosis. — The  presence  of  the  typical  eruption  in  people  hand- 

ling grain  or  straw,  or  sleeping  on  new  straw  mattresses,  should 

always  arouse  suspicion  of  the  presence  of  this  mite,  and  search  for 
it  should  be  made  in  the  grain  or  straw. 

Treatment.— The  treatment  consists  in  removal  of  the  cause— 

ix.,  of  handhng  the  infected  grain— and  the  apphcation  of  soothing 

lotions,  such  as  calamine  lotion,  or  a  dilute  carbolic  acid  or  acetic 
acid  lotion. 

Scabies. 

Scabies  (pp.  614-615)  is  so  common  in  the  tropics  that  a  fe
w 

remarks  may  be  made.  It  is  more  frequently  met  with  m  the  low 

country  than  in  the  hills.  Chnically  it  does  not  differ  from  the 

same  condition  in  the  temperate  zone,  and  is  due  to  the  same  mite— 
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SarcoHes  scabiei  var.  hominis.  In 
 our  experience  it  often  starts 

on  ?he  inital  organs,  giving  rise  to  
very  prunginous  papules  and 

DLulo-lustuie.  and  in  clean  patien
ts  not  spreading  to  other 

S  oF  the  body.  This  localizati
on  on  the  genita  organs  is 

toteristic  and  is  known  to  the  Euro
pean  planters  of  Ceylon  as 

'  low  ?ouS^^^^         because  it  is  very  prevalent  m  .those
  regions^ 

The  dkgnosis  is  based  on  the  polymorphi
c  eruption  the  presence 

of  burrowf-which  are,  however,  not  very
  evident  when  the  mite 

attacksThe  genital  organ-and  on  the 
 finding  of  the  sarcoptes. 

Seveia  tropical  skin  iseases  are  apt  to  b
e  mistaken  for  scabies  ; 

for  example^raw-craw,  various  types  of  tri
chophytoses  and  copra 

itch  From  craw-craw  it  may  be  distmguis
hed  by  the  pustular 

lesions,  which  are  not  present,  except  as  a  se
condary  ̂ ^fection  in 

true  craw-craw.  From  the  trichophytoses  it  is  di
stinguished  by  the 

absence  of  the  fungi.  In  scabietic-hke  clinic
al  conditions  produced 

by  various  other  mites,  the  diagnosis  may  be  ma
de  by  the  absence 

of  the  burrows  due  to  the  sarcoptes. 

The  treatment  is  either  sulphur  ointment  (lo  to  2
0  per  cent.) 

or  a  /3-naphthol  ointment  (5  to  10  per  cent.),  or  ba
lsam  of  Peru, 

alone,  or  diluted  with  equal  quantity  of  olive-oil  or 
 vasehne. 

The  horse,  sheep,  dog,  cat.  wolf,  fox,  pig,  poultry,  and  ̂ ^^f "y.^ther  animal^^ 
suffer  from  scabietic  conditions  due  to  mites  more  or  less  clos

elyalbed  to  the 

Sarcobies  scabiei  of  man.  These  mites  may  occasionally  b
e  transferred  to 

man.  and  induce  a  dermatitis  which  clinically  may  resemble  sc
abies,  though 

as  a  rule  much  less  severe. 

IV.  NEMATODE  DERMATOSES. 

Several  species  of  the  Nematode  cause  dermatoses— e.g.,  Rhah
- 

ditis  niellyi  Blanchard  1885  (p.  518),  Sirongyloides  siercoralis  Bavay 

1876  (p.  519),  Filaria  bancrofti  Cobbold  1877  (p.  352).  Onchocer
ca 

volvulus  Leuckart  1893  (p.  540),  Loa  loa  Guiyot  1778  (P-  53d). 

Agamofilana  georgiana  Stiles  1906  (p.  532),  Agchylostoma  duodenale
 

Dubini  1843  (p.  555),  and  Necaior  americanus  Stiles  1902  (p.  560). 

The  most  important  of  these  is  the  dermatitis  caused  by  the  two 

last-named  worms.  This  dermatosis  is  described  under  the  heading 

Agchylostomiasis,  on  p.  1307. 

V.  CESTODE  DERMATOSES. 

The  cestode  dermatoses  are  usually  due  to  Sfarganum  proUfer 

Ijima  1905  (p.  500),  which  produces  nodules  in  the  skin,  which  are 

associated  with  considerable  swelling,  thus  giving  rise  to  an  appear- 

ance not  unUke  elephantiasis.  In  addition  there  may  be  an  acne-like 
eruption  all  over  the  body,  which  is  very  irritable  and  causes 

pruritus.  On  scratching  the  papules  and  producing  excoriations, 
the  worms  may  escape,  while  on  incising  a  nodule  a  cyst,  with  one 
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or  two  worms  embedded  in  slimy  jelly,  or  a  watery  fluid  may  be 
fomid.  

'      J  - 

After  lasting  for  some  weeks  or  months  the  cyst  walls  become 
hrm  and  thick,  and  so  encapsulate  the  worms.  The  condition  may last  for  years.    There  is  no  known  treatment. 
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CHAPTER  LXVIII 

SKIN  DISEASES  {continued) 

Craw-craw — Dermatitis  nodosa  rubra — Lichen  convex — Symmetrical  ear 

nodules — Ear  lipomata — Porters'  lipomata— Subcutaneous  nodular  lipo- 
matosis— Keratoma  plantare  sulcatum — Multiple  pruriginous  tumours 

of  the  skin— Angiofibroma  contagiosum  tropicum — Multiple  pruriginous 
tumours — -West  Indian  nodules — Mossy  foot — References. 

CRAW-CRAW, 

Synonym. — ^Nodular  dermatitis  (A.  Plehn). 
iEtioIogy. — The  cause  of  the  malady  is  unknown. 

In  the  Ceylon  gaols,  where  the  disease  is  common,  the  prisoners  believe  it 
is  due  to  the  diet  and  to  the  manner  of  cooldng  the  rice. 

O'Neil  described  in  his  case  a  Microfilaria  which  Manson  is  inclined  to 
believe  to  be  probably  Microfilaria  perstans.  Nielly  described,  under  the 
name  of  '  dermatose  parasitaire  '  or  '  craw-craw,'  a  papulo-vesicular  eruption 
in  which  he  found  nematode  embryos  in  the  papulo-vesicles  and  blood  of 
the  general  circulation.  The  conditions  described  by  these  authors  are  not 
the  dermatosis  we  call  craw-craw,  and  resemble  more  what  Daniels  and 
ourselves  call  cooly  itch. 

Symptomatology. — -Under  the  term  '  craw-craw  '  African  natives 
denote  practically  any  pruriginous  skin  disease.  Our  African  experi- 

ence has  taught  us  that  most  of  the  so-called  craw-craw  cases  are 
cases  of  neglected  scabies  or  of  tinea  corporis,  or  what  Daniels  and 

ourselves  call  cooly  itch.  We  apply  the  term  '  craw-craw  '  to  a 
dermatosis  met  with  in  Africa,  in  Ceylon,  and  in  various  parts  of 
the  tropics,  characterized  by  the  presence  of  numerous  hard,  almost 
horny  papules,  occasionally  slightly  exfoliating  at  the  top,  varying  in 

size  between  a  millet-seed  and  a  small  pea.  Some  of  the  papules 
may  be  follicular.  They  are  not  of  constant  shape  ;  some  may 

be  roundish  and  flattened,  and  others  acuminate.  When  disappear- 
ing, they  may  leave  zones  of  hyperpigmentation.  The  eruption 

generally  affects  the  legs  and  arms,  but  may  spread  to  the  whole 
body,  excepting,  as  a  rule,  the  face  and  scalp.  Suppurative  and 
ulcerative  lesions  are  absent,  except  as  secondary  lesions  due  to 

scratching.  The  proximal  lymphatic  glands  may  be  hard  and  en- 
larged.   The  disease,  if  not  properly  treated,  may  last  many  months, 

1 593 
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and  even  several  years  ;  some  cases,  however,  become  cured  spon- 
taneously. 

Diagnosis. — ^The  disease  with  which  craw-craw  presents  the 
greatest  resemblance  is  prurigo.  It  is  distinguished  from  prurigo 
by  the  eruption  appearing  at  any  time  of  life,  and  not  only  in  child- 

hood ;  by  most  of  the  papules  being  larger,  of  horny  consistency, 
and  not  covered  by  a  small  bloody 
crust,  as  is  often  the  case  in 

prurigo  ;  and  by  the  fact  that  it 
may  be  cured  spontaneously. 
The  disease  may  be  distin- 

guished from  tinea  corporis  by 
the  absence  of  any  fungus,  and 

from  scabies  by  absence  of  bur- 
rows, and,  of  course,  the  absence 

of  the  Acarus. 

Treatment. — The  regular  applica- 
tion of  a  salicylic  spirit  lotion  (3 

per  cent.),  followed  by  /3-naphthol 
ointment  (5  to  10  per  cent.)  for 
long  periods  of  time,  often  induces 
a  marked  improvement,  and,  in 

many  instances,  a  cure.  Internal 
treatment  (arsenic,  ichthyol,  etc.) 
does  not  seem  to  influence  the 
disease. 

Dermatitis  Pruriginosa  Tropica  (Cooly Itch). 

The  term  '  cooly  itch '  is  often  applied 
to  dermatoses  of  various  nattire  in- 

cluding scabies.    We  use  it  to  denote 
an   extremely   pruriginous  dermatitis 
affecting  coolies  and  occasionally  Euro- 

peans in  certain  parts  of  the  tropics, 
especially  in  the  low  country.    No  acari 
or  similar  parasites  are  found. 

iEtiology. — The  aetiology  is  unknown  ;  neither  fungi  nor  animal  parasites 
have  been  found.    It  may  possibly  be  due  to  some  parasitic  agent  which 
remains  on  the  body  only  for  a  short  time  in  analogy  to  Copra  Itch  (p.  1588). 

Symptomatology. — The  eruption  is  generally  found  on  the  arms  and  legs, 
but  may  extend  all  over  the  body,  even,  though  rarely,  to  the  face.  The 
patient  complains  of  unbearable  pruritus.  The  eruption  is  made  up  of  small 

papules  often  covered  by  bloody  crusts  ;  vesicles,  papulo-pustules,  and  pus- 
tules may  be  present,  and  the  patient,  on  superficial  examination,  may  be 

considered  to  be  suffering  from  scabies,  but  no  cunicula  are  found,  and  no 
acarus  is  observed. 

Prognosis. — The  eruption  is  very  obstinate,  and  may  last  for  months. 
Diagnosis. — The  absence  of  cunicula  and  of  the  sarcoptes  differentiates 

it  from  scabies. 

Treatment. — Sulphur  (3  to  10  per  cent.)  and  naphthol  ointments  (3  to  lo  per 
cent.)  are  very  useful,  though  their  action,  as  remarked  by  Daniels,  is  much slower  than  in  scabies. 

Fig.  606. — Craw-craw. 
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DERMATITIS  NODOSA  RUBRA. 

Historical  and  Geographical.-This  con
dition  has  been  described 

by  Castellani  in  Ceylon. 
^Etiology— This  is  tin  known.  .  . 

Symptomatology.-The  first  impression 
 received  on  seeing  a 

patient  suffering  from  this  pecuHar  diseas
e  is  that  lie  is  suffering 

smallpox  in  the  papulat  stage  of  the  erupti
on  but  the  absence 

of  fever  and  the  closer  inspection  of  the  er
uption  will  exclude 

smallpox  at  once.  In  a  well-marked  case  the  pa
tient  presents  on 

his  face,  arms,  chest,  back, 

and  practically  on  the  whole 

body  numerous  large  pap- 
ules and  nodules.  The  colour 

of  the  eruptive  elements  is 

an  angry  red  ;  the  shape, 
hemispherical  or  roundish  ; 

the  size,  from  a  small  split- 

pea  to  a  large  pea.  The 
surface  of  the  papules  and 
nodules  is  smooth,  does  not 
show  umbilication,  nor 

scales  ;  their  consistency  is 
hard  ;  most  of  the  papules 
are  not  foUicular.  There  is 

unbearable  pruritus,  but  the 

malady  has  no  urticarial 
element  whatever.  Several 

of  the  superficial  lymphatic 

glands  are  enlarged  and 
hard.  In  several  cases  a 

well-marked  enlargement  of 
the  parotid  gland  is  present. 
The  blood  shows  a  certain 

degree  of  eosinophilia.  The 

Fig.  607. — Dermatitis  nodosa  rubra. 

course  of  the  disease  is  long— six  months  to  a  year,  and  sometimes 

much  longer  ;  the  nodules  become  gradually  smaller,  and  may 

disappear  completely  ;  they  leave  no  scar  or  zones  of  hyper- 

pigmentation,  but  occasionally  the  skin  may  take  a  slightly  scaly 

or  eczematoid  appearance.    Recurrences  may  be  observed. 

Diagnosis.— From  a  syphilide  by  the  extreme  pruritus  and  the 

inefhcacy  of  mercury  and  potassium  iodide. 

From  smallpox,  the  papular  stage  of  which  it  closely  resembles,  by 

the  absence  of  fever,  by  the  chronic  course,  and  by  the  fact  that  the 

papules  never  undergo  a  purulent  change  nor  leave  scars  on  healing. 

From  lichen  planus  by  the  papules  being  very  large,  and  by  their 
not  being  flattened,  umbilicated,  nor  polyhedric. 
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From  pityriasis  rubra  pilaris  by  the  papules  being  very  large,  and 
most  of  them  not  follicular,  and  by  the  alosencc  of  plugs  and  scaling. 

From  acnitis  by  the  unbearable  pruritus  and  by  the  eruption  not 
being  chiefly  limited  to  the  face,  as  well  as  by  the  absence  of  subse- 

quent necrosis. 

Fig.  608. — Dermatitis  nodosa  rubra. 

From  follimliiis  by  the  condition  not  being  limited  to  the  ex- 
tremities, and  by  the  absence  of  central  crusts. 

From  erythema  multiforme  by  the  eruptive  elements  being  well- 
defined,  persistent,  solid  papules  and  nodules. 

Prognosis. — The  general  health  is  not  much  affected,  but  the 
patient  complains  of  the  disfigurement  and  the  severe  pruritus,  and 
the  course  of  the  disease  is  a  long  one. 
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Treatment —Arsenic,  potassium  iodide,  mercury,  do  not  influence
 

the  disease.  To  allay  the  pruritus  salicylic- alcohohc  lotion
s  (3  per 

cent.)  and  ointments  may  be  used. 

LICHEN  CONVEX. 

Synonym— Lichen  Pilaris  Convex  (Castellani). 

Historical  and  Geographical— This  affection— which
  has  been 

described  by  CasteUani— is  very  common  m  Ceylon,  especiall
y 

among  natives.  ,  x  1 

Symptomatology —The  regions  of  the  body  mostly  affecte
d  are 

the  thorax,  dorsum,  and  shoulders.  The  disease  is  character
ized 

by  the  presence  of  numerous  firm  papules,  all  of  which  are  folli
cular. 

i'lG.  609. — Lichen  convex. 

The  surface  of  the  papules  is  smooth  ;  no  squamae  or  plugs  are 
found  ;  they  have  always  a  convex  surface,  and  may  be  almost 

hemispheric,  J^-  to  ̂   inch  in  diameter.  The  colour  of  the  papules 
has  a  pinkish  hue  in  natives,  and  red  in  Europeans  ;  they  have  no 

inflammatory  base,  they  are  not  surrounded  by  any  halo  of  in- 
flammation, nor  is  there  hyperpigmentation,  nor  do  they  leave 

pigmented  areas  on  healing.  The  eruption  is  very  pruriginous. 
The  regions  affected  may  show  hyperidrosis.  The  general  health 
is  not  affected  ;  the  lymphatic  glands  are  not  enlarged  ;  in  a  few 
cases  the  blood  may  show  a  slight  degree  of  eosinophilia. 

The  course  is  long,  the  eruption  lasting  about  three  to  nine 
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months,  and  often  recurring.  When  the  eruption  heals,  no  hyper- 
pigmentation  is  Icit. 

Diagnosis. — From  pUyriasis  rubra  pilaris  by  the  papules  never 
showing  plugs  and  by  the  absence  of  scaling  ;  from  lichen  planus  by 
the  papules  not  being  flattened,  nor  polyhedric,  nor  umbilicated  ; 
from  dermatitis  nodosa  rubra  by  the  papules  being  always  follicular 
and  not  so  large  ;  from^a  syphilide  by  the  intense  pruritus  ;  from 
papular  eczema  by  the  papules  being  always  folhcular  and  larger 

and  dome-like,  with  absolutely  no  inflammatory  base,  and  by  the 
skin  not  presenting  a  diffuse  inflammation,  whatever  the  stage  of 
the  disease.  Moreover,  even  when  the  eruption  is  of  long  standing, 
the  appearance  of  the  skin  between  the  papular  elements  remain 

quite  normal,  and  there  is  no  sign  of  what  the  French  caU  lichenifica- 
tion. 

Prognosis. — The  eruption  lasts  for  several  months,  but  generally 
heals  spontaneously ;  recurrences  are  observed.  The  general 
health  is  not  affected. 

Treatment. — Potassium  iodide,  mercury,  and  arsenic  have  no 
effect.  Externally,  antipruriginous  lotions  and  ointments  may  be 

used — as,  for  instance,  a  sahcylic-alcohohc  lotion  (2  per  cent.), 
followed  bya  naphthol  ointment  (2  to  5  per  cent.).  Change  to  a  cool 

chmate  is  very  beneficial.  One  of  our  cases  improved  on  a  vege- 
tarian diet. 

SYMMETRICAL  EAR  NODULES. 

This  condition  has  been  observed  by  one  of  us  in  Ceylon,  but 

further  experience  wiU  probably  show  that  it  is  to  be  found  also  in 

other  tropical  countries.  In  the  deep  substance  of  the  lobule  of 

both  ears— generally  the  condition  is  symmetrical — on  palpation, 

a  spherical  nodule,  hardly  visible,  is  felt.  Now  and  then  the 

nodule  becomes  much  larger,  very  tense,  and  may  then  present  a 

somewhat  translucid  appearance ;  after  some  days  it  becomes 

smaller  again,  and  may  be  hardly  visible.  There  is,  as  a  rule,  no 

subjective  symptom  during  the  periods  of  quiescence  ;  a  feehng  of 

tension  and  shght  pain  during  the  periods  of  increase  of  size  of  the 
nodules. 

The  condition  is  not^leprotic,  there  being  no  anaesthesia  or  other 

sign  of  leprosy,  it  may  possibly  be  of  parasitic  origin,  but  notlnng 

definite  can  be  stated,  as  none  of  our  patients  would  allow  the 

removal  of  the  nodule.  Further  investigation  may  show  that  it  is 

allied  or  identical  to  the  peculiar  condition  called  Nepaul  tumour 

(see  Chapter  LXXL). 

EAR  LIPOMATA. 

Symmetrical  Hpomata  of  the  lobules  are  not  rare  (se
e  Chapter 

LXXL). 



PORTERS'  LI  POM  AT  A,  ETC. 

1599 

PORTERS'  LIPOMATA. 

Porters  and  hammock  carriers  often  show  one  large  lipomatous 

mass  on  one  or  both  shoulders,  where  they  carry  weights,  or  where 

the  pole  on  which  the  weight  is  carried  presses. 

SUBCUTANEOUS  NODULAR  LIPOMATOSIS. 

Synonym. — Polymicrolipomatosis. 

This  condition  seems  to  be  common  in  the  tropics  in  Europeans 

and  natives  alilie.  It  is  characterized  by  the  presence  of  subcu- 

taneous nodules,  found  only  on  palpation,  roundish  or  oval,  painless, 

the  size  of  a  pea  to  a  nut.  These  are  generally  situated  in  the 

subcutaneous  tissue  of  the  arms,  legs,  and  abdomen,  and  in  our 

experience  are  not  rarely  mistaken  for  enlarged  lymphatic  glands. 

On  tapping  them  with  a  sterile  syringe  only  a  trace  of  fatty  material 

is  removed,  which,  when  placed  on  a  slide,  promptly  dissolves  when 

heated  or  treated  with  ether.  The  microscopical  examination  of 

one  of  these  nodules,  surgically  removed,  showed  it  to  be  composed 
of  fatty  tissue. 

KERATOMA  PLANTARE  SULCATUM. 

Historical  and  Geographical. — This  disease  was  first  described  by 
Castellani  in  Ceylon.    It  is  found  also  in  India  and  tropical  Africa. 

etiology. — This  is  unknown.  The  affection  is  much  more  fre- 
quent during  the  rainy  season,  and  occurs  generally  in  natives  who 

do  not  wear  shoes  or  sandals  ;  but  we  have  seen  a  typical  case  in 

a  European  of  good  social  standing.  It  improves  or  disappears 
completely  during  the  dry  season. 

Symptomatology. — The  epidermis  of  the  soles — especially  the 
anterior  portion — and  the  heels  is  greatly  thickened,  and  is  generally 
of  a  dark  yellowish  colour,  and  presents  numerous  deep  segmentary 

fiu-rows,  straight,  semicircular,  or  elhpsoid  ;  these  furrows  appear 
black,  but  if  the  dirt  and  dust  accumulated  in  them  is  removed,  the 

fundus  of  these  sulci  will  be  found  to  be  whitish  or  pinkish.  There 

is  no  sign  of  any  local  inflammation,  though  the  patient  generally 
complains  of  tenderness  of  the  feet  after  much  walking. 

Diagnosis. — This  is  based  on  the  presence  of  the  characteristic 
deep  sulci  and  punched-out  holes  in  the  thickened  epidermis,  which 
are  absent  in  lesions  of  the  soles  of  the  feet  of  syphilitic  origin. 
Moreover,  a  mercury  and  potassium  iodide  treatment  has  no  effect 
whatever  on  the  malady.  In  yaws  the  lesions  of  the  soles  of  the 
feet  are,  generally,  either  granulomatous,  with  large  framboesiform 
nodules  piercing  through  the  thick  epidermis,  or  a  diffuse  scaly 
condition  with  thickened  epidermis  is  observed.  The  rare  pitted 
condition  of  the  soles  of  the  feet  (p.  1184)  found  in  yaws  is  distin- 

guished by  its  lack  of  seasonal  incidence  and  by  the  history.  In 



i6oo  DrSEASES  OF  THE  SKTN 

the  condition  known  as  '  symmetrical  kcratodermia  of  the  ex- 
tremities '  no  deep  sulci  are  found.  The  so-called  '  mal  de  meleda,' 

which  is  very  common  in  the  Island  of  Meleda  in  the  Adriatic,  is, 

according  to  Neumann  and  others,  identical  to  symmetrical  kera- 
todermia,  and  no  deep  sulci  are  present. 

Fig.  6 10.- — Keratoma  plantare  sulcatum. 

Prognosis. — ^The  general  health  is  not  affected,  but  the  condition 
may  last  for  months,  and  if  the  patient  has  much  walking  to  do, 
may  become  very  painful. 

Treatment. — Potassium  iodide,  mercury,  andsalvarsan  are  useless. 

Rest  and  local  apphcations  of  salicyhc  ointment  or  salicylic  collodion 

(ac.  sahcyl.,  "ji.  ;  coUodion,  gi.),  or  salicylic  plasters  induce  a  marked 
improvement. 

ANGIOFIBROMA  CONTAGIOSUM  TROPICUM. 

This  disease  was  first  described  by  Unna  and  von  Bassowitz.  So 

far  cases  have  been  reported  from  the  southern  regions  of  Brazil  only. 

Symptomatology. — The  incubation  period  varies  from  fifteen  to 

twenty-five  days.  There  are  no  prodromal  symptoms.  The 

eruption  consists  of  vivid  red  papules,  which  soon  enlarge  into 

nodules  the  size  of  a  large  pea  to  an  almond.  The  eruption  may 

affect  any  part  of  the  body,,  but  more  frequently  the  face,  neck, 

axillfB,  and  genital  organs.  It  is  rarely  found  on  the  legs.  It  very 

frequently  affects  the  various  mucosae— oral,  nasal,  rectal,  and 

lu-ethral.  The  nodules  present  a  smooth  surface,  of  a  violaceous 

colour,  and  they  are  somewhat  of  soft  consistency;  they  bleed 

severely  after  the  slightest  traumatism.    They  may  disappeai" spon- 
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taneously  without  leaving  any  scar,  or  in  other  
cases  secondary  in- 

fections may  set  in,  and  large  ulcers  develop.  1  he  eruption  i
s  not 

pruriginous,  there  is  no  fever,  and  the  general  health 
 is  not  impaired. 

iEtiology  —This  is  unknown,  but  the  disease  is  consid
ered  to  be 

infectious.  According  to  Bassowitz,  the  infection  t
akes  place 

during  sexual  intercourse,  or  by  the  habit  the  people  of
  Brazil  have 

of  taking  their  mate  (national  beverage),  using  the  same  
cannule. 

Histopathology.— According  to  Unna's  investigati
on,  the  histo- 

pathology  is  quite  different  from  what  is  observe
d  m  framboesia 

and  syphilis.  The  nodules  consist  of  fibrous  tissue,  with
  scanty 

cells  intersected  by  extremely  numerous  bloodvessels. 

Diagnosis— The  disease  must  be  distinguished  from  verruga
 

peruviana  and  framboesia.  In  verruga  peruviana  there  are  seve
re 

constitutional  symptoms— fever,  and  often  enlargement  of  the  live
r 

and  spleen.  In  framboesia  the  nodules  have  a  moriform  surface,
 

and  do  not  bleed  so  easily. 

Treatment— Mercury  and  potassium  iodide  are  useless.  Basso-
 

witz recommends  iron  and  arsenic  internally,  and  externally  the 

injection  into  the  base  of  the  nodules  of  a  few  drops  of  formahn, 

or  their  excision,  using  the  galvano-cautery. 

MULTIPLE  PRURIGINOUS  TUMOURS  OF  THE  SKIN. 

Schamberg  and  Hirschler  reported  in  1905  two  cases  of  multiple 

tumours  of  the  skin  in  negroes,  associated  with  itching.  The 

tumours  were  sharply  circumscribed  nodules,  from  the  size  of  a 

small  pea  to  a  large  hazel-nut,  situated  on  the  extremities.  They 

were  of  a  blackish  colour— the  smaller  smooth,  the  larger  covered 

with  a  horny  epidermis.  These  tumours  showed,  on  histological 

examination,  dilated  vessels,  cellular  infiltration,  with  numerous 

mast  cells,  and  the  formation  of  new  collagenous  fibres.  The  same 

eruption  was  previously  described  in  1880  by  Hardway  in  a  white woman. 

WEST  INDIAN  NODULES. 

This  affection,  which  seems  to  be  very  similar  to  the  preceding 

one,  has  been  described  by  Numa  Rat  in  natives  of  the  West 

Indies,  who  often  confuse  it  with  Guinea-worm.  The  eruption 

may  attack  any  part  of  the  body,  and  consists  of  subcutaneous 

nodules  varying  from  the  size  of  a  pea  to  that  of  a  smaU  nut. 

There  is  extremely  severe  pruritus,  and  the  natives  destroy  the 

skin  covering  the  nodules  with  caustics,  and  extract  the  nodules, 

which  appear  yellowish-white  and  have  a  cartilaginous  consistency. 

Histologically,  according  to  Macleod,  they  consist  mainly  of 

hypertrophied  connective  tissue  made  up  of  thickened  collagen 
bundles.    The  aetiology  is  unknown. 



l602 DISEASES  OF  THE  SKIN 

MOSSY  FOOT. 

This  affection  is  fairly  common,  according  to  Thomas,  in  the 
region  of  tlie  Amazon. 

The  foot  is  covered  with  dense,  warty,  very  vascular,  painful 

masses,  as  much  as  a  half  to  three-quarters  of  an  inch  thick,  which 
may  spread  to  the  leg. 

The  disease  is  very  chronic,  and  probably  of  parasitic  origin. 

The  suggestion  has  been  made  by  Cranston  Low  that  it  may  be  a  type  of 
tuberculosis  cutis  verrucosa. 
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CHAPTER  LXIX 

SKIN   DISEASES  {cou^umed)—DYSlDROSES 
AND  DYSTROPHIES 

Hjrperidrosis — Bromidrosis — Chromidrosis ,  etc. — Dysidroses  :  Prickly  heat — 
Cheiropompholyx — Dysidrosis  exfoliativa.  DystroiJliies  :  Leucoderma 
— Albinism — M.elung — Chloasma  Bronzinum — Black  pigmentation  cf  the 
nails — Xantoderma  areatum — Tattooing — Ainhum — Symmetrical  palmar 
erythema— References. 

HYPERIDROSIS. 

Remarks. — This  condition,  as  well  as  bromidrosis,  is  a  cosmopoli- 
tan one,  but  for  climatic  reasons  both  are  so  common  and  important 

in  the  tropics  that  a  short  account  of  them  is  given  in  this  chapter. 

Synonyms. — Idiopathic  hyperidrosis,  Idrosis,  Polyidrosis,  Ephi- 
drosis  Sudatoria. 

Symptomatology. — Excessive  perspiration  may  be  generalized  or 
localized.  In  the  latter  case  it  is  generally  symmetrical,  the  regions 
most  frequently  affected  being  the  axillary  regions,  hands,  feet, 
and  genital  regions.  Other  regions  may  be  affected.  In  one  of 

our  native  assistants  during  the  hot  season  there  is  an  extremely 
severe  localized  hyperidrosis  of  the  anterior  region  of  the  neck, 
the  sweat  falHng  down  continually  in  large  drops. 

Symptomatic  Hyperidrosis. — This  occurs  in  many  tropical  diseases, 
especially  in  malaria,  Malta  fever,  etc.  Localized  one-sided  hyper- 

idrosis has  been  observed  by  us  in  some  cases  of  framboesia. 

Prognosis. — In  the  idiopathic  type  the  prognosis  is  good,  the 
condition  disappearing  when  the  hot  season  is  over,  but  it  is  often 
associated  with  prickly  heat. 

Treatment. — For  the  general  hyperidrosis  common  during  the 
hot  season  we  are  not  in  favour  of  any  drastic  internal  treatment 
such  as  the  administration  of  belladonna.  In  fact,  we  think  it 
may  be  dangerous  to  stop  suddenly  this  hyperidrosis,  which  is  in 
reality  merely  a  physiological  fact.  For  such  cases  we  simply  recom- 

mend using  some  potassium  permanganate,  or  cyllin,  or  a  little 
menthol  alcoholic  solution  in  the  daily  bath,  and  dusting  of  the 
body  with  any  simple  antiseptic  powder,  such  as  zinc  oxide,  starch, 
and  boric  acid  in  equal  parts  (see  Prickly  Heat,  p.  1605). 
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In  really  severe  cases  of  generalized  hyperidrosis,  Ijelladonna  or 

atropin  may  be  administered  ;  but  they  stop  the  secretion  only 
for  a  time,  and  must  be  pushed  till  unpleasant  symptoms  appear. 

Sulphur  and  acid  drinks  have  very  little  effect,  but  they  are  harm- 
less. Sulphur  is  occasionally  given  by  us  in  cachets  (3  grains) 

three  times  daily  after  meals. 

In  locahzed  hyperidrosis  the  treatment  varies  according  to  the 

parts  being  non-excoriated  or  excoriated.  In  patients  not  present- 

ing excoriations,  naphthol  or  salicylic  or  formalin-alcoholic  lotions 

(i  per  cent.),  followed  by  a  salicylic,  boric,  or  tannoform  powder, 

are  very  useful.  If  there  are  excoriations  or  inflammatory  signs, 

no  alcohoHc  lotions  should  be  used,  but  merely  water  solutions  of 

boric  acid  (2  per  cent.),  carbohc  (i  per  cent.),  permanganate  of 

potassium  (i  in  4,000),  and  occasionally  hydrogen  perchloride 

(i  in  3,000  to  I  in  4,000),  after  which  a  salicyhc  or  boric  powder 

is  applied.  It  should  be  always  remembered  to  sprinkle  with  the 

same  powder  the  socks,  shoes,  and  undergarments. 

BROMIDROSIS. 

This  term  is  used  to  denote  offensive  sweating. 

^Etiology.— The  bad  odour  seems  to  be  due  to  the  growth  of 

various  bacteria,  as  observed  by  Thin,  and  is  due  not  only  to  the 

sweat,  but  also,  and  probably  in  a  higher  degree,  to  the  sebac
eous 

secretion.  The  condition  is  very  common  in  native  races.  Negroes
, 

Indians,  and  Chinamen— most  natives  seem  to  have  it  to  
some 

extent  in  fact.  On  the  other  hand,  however,  it  is  to  be  noted 
 that 

certairi  natives  state  that  they  can  detect  in  almost  every  Euro
pean 

a  special,  disagreeable  odour. 

Symptomatology.— As  a  rule,  when  the  sweat  ha
s  an  offensive 

odour,  there  is  also  hyperidrosis,  but  in  certain  cases  th
e  quantity 

of  sweat  is  not  more  than  usual.  The  condition  is  usua
lly  locahzed 

occasionally  general.  The  situation  of  bromidrosis
  is  m  order  of 

frequency,  the  feet,  the  axillary  regions,  the  penneu
m,  and  genital 

organs  When  the  condition  affects  the  fee
t— the  commonest 

localization— the  odour  is  most  offensive,  and  has  be
en  compared 

to  that  of  putrid  cheese.  When  it  affects  the  axill
ary  regions,  the 

odour  is  offensive,  but  as  a  rule  is  of  a  differen
t  character 

SvmUomatic  bromidrosis  has  been  described  m  p
mta,  m  certam 

cases  of  Madura  foot,  in  acanthosis  nigricans,  
after  eating  certain 

foods,  etc. 

In  contrast  to  bromidrosis,  cases  have  been  descri
bed  of  certain  individuals 

haSng  a  pleasing  smelUng  sweat,  with  the  odou
r  of  violets  or  musk.  There 

is  a  tradition  that  certain  saints  exhaled  a  pleasan
t  odour. 

Prognosis.-Except  in  those  cases  when  
the  bad  smell  is  due  to 

accumulated  dirt-when  a  thorough  was
hmg  with  carbohc  soap 

willTure  the  condition-bromidrosis  is  not
  of  easy  cure,  but  the 

bad  smell  may  be  hidden  in  various  
ways. 
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Treatment.— This  is  the  same  as  for  hyperidrosis,  b
ut  form ahn 

lotions  [h  to  3  per  cent.),  alcohohc  or  watery,  are  e
speciaUy  usetul. 

Lysoform  (s  to  5  per  cent.)  is  efacacious.  Afte
rwards  a  powder 

such  as  ac.  salicyl.  gr.  x.,  talci  ̂ i.  or  ac.  bona  7,1.,  talci  31-.  should 

be  used,  and  some  boric  acid  should  be  sprinkled  m  the  sock
s  and 

also  in  the  boots.  If  there  are  excoriations,  formalm  should
  not 

be  used,  but  instead  hydrogen  peroxide  (10  per  cent.)  or  potassmm 

permanganate  (i  in  4,000),  followed  by  a  dermatol  x
eroform  or 

tannoform  powder  (^i.  of  any  of  these  drugs  to  31.  of  talci).  in
- 

ternal treatment  is  not  of  much  use,  but  sulphur  (gr.  m.)  three 

times  daily  may  be  tried.  One  of  us  had  good  results  m  a  case  by 

the  administration  of  urotropin,  gr.  x.,  thrice  daily. 

Chromidrosis. 

The  term  is  applied  to  coloured  excretion  of  sweat  or  sebum.  The  cond
i- 

tion affects  in  most  cases  the  armpits,  but  cases  have  been  described  allectiiig 

the  face,  chest,  abdomen,  inguinal  regions,  hands,  and  feet.  The  colour  has 

been  described  as  black,  blue,  red,  green,  yellow,  and  violet.  We  have  per- 

sonally observed  only  two  cases  of  chromidrosis.  In  both  the  axillary  regions 

were  affected,  the  colour  was  brick-red,  and  the  sweat  stained  the  clothes  red. 

In  one  of  the  cases  it  was  due  to  B.  prodigiosus,  in  the  other  to  a  red  pigmeut- producing  coccus. 
Phosphoridrosis. 

Synonym. — -Phosphorescent  sweat. 
This  condition  has  been  described  by  Kostor  and  others,  but  is  very  rare. 

In  one  case  it  was  stated  that  it  appeared  after  eating  phosphorescent  fish. 

•According  to  Beyerink's  experiments,  the  phosphorescence  is  due  to  photo- bacteria. 

Uridrosis. 

Small  white  crystals,  forming  a  sort  of  hoar-frost,  are  present  on  the  skin, 
due  to  excretion  by  the  skin  of  urinary  constituents,  especially  urea  and 
chlorides.  Nash  records  several  cases  of  a  wMtish  deposit  on  the  skin  in 
native  children  and  natives,  which,  according  to  some  authorities,  may  have 
been  the  same  condition. 

Anidrosis. 

Idiopathic  total  anidrosis,  or  absence  of  sweat,  is  exceedingly  rare,  but  a 
diminution  in  the  secretion  of  sweat  is  often  observed.  There  are  people  in 
whom  the  bringing  about  of  perspiration  by  hot-air  baths  and  drugs  is  very 
difficult. 

Symptomatic  anidrosis  is  present  in  leprotic  patches,  and  may  be  of  diag- 
nostic value.  It  is  seen  also  in  sclerodermia,  general  or  circumscribed 

(morphsea),  and  in  xerodermia.  The  secretion  of  sweat  may  be  much  de- creased in  diabetes  and  certain  nervous  conditions. 

DYSIDROSES. 

Prickly  Heat. 

Synonyms. — Lichen  Tropicus,  Sudamina  Papulosa,  Miliaria 
Rubra,  Miliaria  Papulosa,  Salpullido  (Cuba),  Calor  Picante  (Minorca). 

Definition. — Prickly  heat  is  a  papular  or  papulo- vesicular  erup- 
tion, with  marked  pruritus  and  associated  with  profuse  sweating. 
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Geographical  Distribution.^ — The  condition  is  found  all  over  the 
tropics  and  subtropics.  It  may  be  observed  also  in  temperate 

zones  during  the  hot  season,  especially  at  sea-bathing  places. 

History. — Bontius  described  the  affection  in  his  work,  '  De 
Medicina  Indorum ' ;  Cleghorn  in  his  book,  '  Diseases  of  Minorca,' 
identifies  it  with  sudamina  ;  he  states  that  the  term  used  in  Minorca 

to  indicate  the  eruption  was  calor  picdnle.  Wilham  Johnson  (1821) 
and  other  English  observers  described  it  in  India  and  other  tropical 
countries  with  the  term  Lichen  tropicus.  Armand  in  1854  describes 

it  in  his  book,  '  L'Algerie  Medicale,'  using  the  name  Lichen  miliar 
pruriginosus ;  he  mentions  that  sea-bathing  often  increases  the 
severity  of  the  eruption.  Mestre,  in  Cuba  in  1862,  wrote  a  very 

complete  paper  on  the  condition  ;  he  uses  the  term  '  salpullido.' In  more  recent  times  the  eruption  has  been  studied  by  Robinson, 
Torok,  Durham,  and  many  others. 

^Etiology  and  Pathology. — Politzer  considers  the  disease  to  be  due 

to  the  obstruction  of  the  flow  of  sweat  brought  about  by  the  cells 

of  the  epidermis  sweUing  by  imbibition  from  the  excessive  sweat. 
Pearse  considers  it  to  be  due  to  an  acute  distension  of  the  sebaceous 

glands  by  their  own  secretion.  Robinson  states  that  the  inflam- 
mation is  about  the  sweat-pore,  while,  according  to  T6r5k,  it  has 

nothing  to  do  with  it.  In  our  experience,  the  inflammation  is  not 

always  about  the  sweat-pore. 

Durham  believes  prickly  heat  to  be  an  infective  disease,  caused  by  a  minute 

actively  motile  amoeba  ;  his  results,  however,  have  not  been  confirmed. 

Symptomatology. — This  affection  is  extremely  common  in  tropical 

countries,  especially  in  new  arrivals.  The  eruption  consists  of  small 

pin-head  papules,  which  may  enlarge  to  the  size  of  a  millet-seed,  and 

even  larger.  The  papules  are  generally  conical,  angry  red,  and  often 

occupy  the  orifices  of  the  sudoriferous  folhcles  ;  they  are  occasion- 

ally topped  by  a  small  vesicle,  the  contents  of  which  may  later, 

occasionally,  become  purulent.  Besides  the  papules,  roseola-hke 

spots  are  often  seen  ;  these  in  some  cases  may  coalesce  and  form 

large  erythematous  patches.  Occasionally  minute  glass-like  vesi
cles 

of  sudamina  crystahina  are  also  present.  The  eruption  is  found  on 

the  parts  of  the  body  where  the  patient  perspires  most.  It  is  very 

commonly  observed  round  the  waist,  the  back,  chest,  arms,  and 

forehead  ;  it  may  extend  to  the  whole  surface  of  the  body,  except, 

it  is  generally  stated,  the  palms  and  soles.  In  our  experience,
 

when  the  eruption  is  general,  the  palms  and  soles  also  may  be 

affected  ;  in  such  situations,  however,  no  papules  are  found,  but 

only  roseola-like  spots.  We  would  also  call  attention  to  a
nother 

feature  found  in  cases  of  acute  severe  general  prickly  heat  eruption  : 

in  several  such  cases  the  oral  mucosa  and  the  fauces  will  appear 

acutely  congested.  The  congestion  subsides  on  the  disappe
arance 

of  the  cutaneous  lesions.  .  . 

Diagnosis.— This  is  generally  easy;  from  eczema  it  rs  
distin- 

guished by  the  greatly  increased  flow  of  perspiration,  and  by 
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the  absence  of  any  moist  lesions  during  the  whol
e  course  of  the 

malady.  Our  experience  is,  however,  that  in
  some  cases  true 

eczema— especially  of  the  papular  type— develops  on 
 prickly  heat 

lesions.  In  cases  of  generalized  prickly  heat,  w
ith  roseola-like 

spots  on  the  palms  and  soles,  acute  patchy  congestion
  in  the  oral 

mucosa  and  pharynx,  a  syphilide  must  be  excluded, 
 for  several  ot 

our  patients  beheved  themselves  to  be  affected  with  syphihs
  ;  but 

the  extreme  pruritus  is  generally  sufficient  to  exclude  it. 

Prognosis —As  a  rule,  the  prognosis  is  good,  the  eruption  d
isap- 

pearing quickly  under  proper  treatment.  The  patient,  howev
er, 

complains  of  the  severe  itching  which  often  keeps  him  awake 
 at 

night.  In  some  few  cases  no  treatment  is  of  any  avail,  and  the 

patient  must  be  sent  up  to  the  hills  ;  in  others,  crops  of  boils  develop, 

or  pyosis  mansoni  or  impetigo  contagiosa  may  supervene,  especially in  children. 

Treatment —The  patient  must  be  kept  cool ;  he  should  not  take 

much  to  drink,  and  should  abstain  from  drinking  hot  tea.  Too 

warm  clothing  should  be  avoided  ;  flannel  and  woollen  things  often 

make  prickly  heat  worse.  In  such  cases  silk  underclothing  may  be 

recommended,  but  not  in  people  hable  to  abdominal  chills.  AH 

underclothing  must  be  changed  at  least  once  daily  and  after  taking 

any  violent  exercise.  Sea-bathing  is  injurious.  The  treatment 

which  in  our  experience  has  answered  best  is  the  free  use,  several 

times  daily,  of  a  sahcylic-alcohohc  lotion  (ac.  sahcyl.  .'ji.,  spir.  rect. 

5viii.),  followed  by  the  general  apphcation  of  a  salicylic  or  boracic 

powder,  such  as  ac.  salicyl.  gr.  x.,  talci  gi.  or  ac.  borici  talci  ven.  gi. 
It  is  better,  as  a  rule,  to  avoid  greasy  preparations. 

After  the  eruption  is  cured  the  patient  should  be  directed  to  use 

some  Condy's  fluid,  cylhn,  or  other  disinfectant  in  the  bath,  and 
afterwards  to  apply  one  of  the  powders  mentioned  above. 

Cheiropompholyx. 

Synonyms. — Dysidrosis,  Pompholyx. 
This  affection  is  seen  in  the  tropics,  and  is  also  met  with  in  tem- 

perate zones  during  the  hot  season.  To  Tilbury  Fox  and  J.  Hutchin- 
son belongs  the  merit  of  having  separated  this  affection  from  eczema. 

etiology  and  Histopathology. — Tilbury  Fox  believed  the  disease 
to  be  due  to  accumulation  of  sweat  induced  by  the  blocking  of  the 
pores  of  the  sudoriparous  glands.  The  more  recent  researches  of 
Unna,  Norman  Walker,  Williams,  and  others  show  that  the  lesions 

are  of  an  inflammatory  character  ;  the  vesicles  are  found  in  the 

prickly  layer,  and  often  press  to  one  side  of  the  sweat-channel. 
Unna  has  described  a  bacillus  as  the  cause  of  the  disease  ;  his  results  have 

not  been  confirmed.  Some  authorities  consider  the  disease  to  be  of  neurotic 
origin. 

Symptomatology. — The  eruption  is  found  in  individuals  who 
suffer  from  hyperidrosis.  It  is  characterized  by  the  presence  of 

deeply  seated  translucent  or  opalescent,  sago-like  vesicles  between 
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the  fingers  and  toes  ;  the  vesicles  are  not,  as  a  rule,  surrounded  by 
an  inflammatory  halo  ;  they  very  rarely  coalesce,  and  usually  do  not 
break,  but  dry  up  gradually,  being  thrown  off  with  the  exfoliating 
epidermis.  The  vesicles  in  many  cases  are  few  in  number  ;  in  others 
they  may  be  numerous,  and  the  eruption  may  extend  to  the  palms, 
backs  of  the  hands,  and  occasionally  the  arms.  There  is  unbearable 

pruritus,  and  in  some  cases,  owing  to  the  scratching,  an  eczematous 
dermatitis  may  develop,  especially  between  the  toes. 

Diagnosis. — Some  authorities  still  maintain  that  cheiropompholyx 
is  merely  eczema.  In  our  experience,  the  disease  must  be  separated 
from  eczema,  the  principal  characters  of  differentiation  being  the 
deep  situation  of  the  vesicles,  the  fact  that  they  very  rarely  rupture, 

and  that,  as  a  rule,  they  are  not  surrounded  by  an  inflammatorj' 
zone  ;  moreover,  the  parts  affected  are  generally  bathed  in  sweat. 

Prognosis. — The  disease  is  not  a  serious  one,  and,  under  proper 
treatment,  the  eruption  heals  ;  but  the  tendency  to  recur  is  great. 

Treatment. — When  the  vesicles  are  few  in  number,  pricking  them 
with  a  sterile  needle,  washing  them  with  a  perchloride  lotion  (i  in 

3,000),  followed  by  the  application  of  a  i  to  2  per  cent,  naphthol  oint- 
ment, gives  much  relief.  When  the  vesicles  are  numerous,  and  the 

eruption  has  spread  to  the  backs  of  the  hands  and  arms,  calamine 
lotion,  to  which  a  httle  menthol  and  alcohol  has  been  added,  answers 
well. 

Dysidrosis  Exfoliativa. 

This  affection  is  closely  related  to  cheiropompholyx.  The 

affected  parts — generally  the  palms  of  the  hands — are  bathed  in 

continuous  perspiration,  and  large  flakes  of  epidermis  exfohate.  In 

most  cases  no  cheiropompholyx-hke  vesicles  are  found  ;  in  fact, 

no  vesicles  of  any  type  can  be  detected.  The  affection  becomes 

cured  spontaneously  on  the  patient  going  to  the  hills  or  during  the 
cold  season,  but  it  is  apt  to  recur. 

Bathing  the  affected  parts  with  a  resorcin  lotion  per  cent.)  at 

first,  and  later,  when  the  desquamation  has  ceased,  the  application 
of  calamine  lotion,  is  useful. 

Sweat  Desquamation. 

Schornberg  has  applied  the  teim  '  sweat  desquamation  '  to  the  minute 
whitish  scales,  often  arranged  in  rings,  and  found  on  the  palms  of  persons 

who  perspire  profusely.  The  condition  may  occasionally  be  confused  with 

a  syphilide,  from  which  it  is  differentiated  by  the  absence  of  other  syphilitic 

signs,  such  as  enlargement  of  the  lymphatic  glands,  etc.,  and  by  the  fact 
that  it  disappears  on  the  patient  going  to  the  hills. 

DYSTROPHIES. 

Leucoderma. 

Synonyms.— Leucopathia,  Vitihgo,  Acquired  leucopathia,  Ac- 

quired leukasmus.  Acquired  achromia.  Acquired  piebald  skm,  Mala- 

die  de  depigmentation  (O'Zoux). 



DYSTROPHIES 

Leucoderma  is  much  more  common  in  tropical  cou
ntries  than  in 

temperate  zones.  The  natives  of  Ceylon  and  India  ha
ve  a  dread  ot 

developing  leucoderma,  and  look  upon  it  as  a  loa
thsome  disease. 

etiology  and  Pathology  — 
The  cetiology  is  unknown.  It 

is  generally  considered  to  be  a 

trophoneurosis.  Occasionally 
there  is  evidence  of  hereditary 

influences,  several  members 

of  the  same  family  being 
affected.  The  malady  may 

start  without  any  apparent 
cause,  or  in  some  cases  may 

begin  after  an  injury,  after  a 

burn,  after  too  strong  a  causti- 

cation.  In  fact,  the  applica- 
tion of  strong  remedies  should 

be  used  with  care  in  natives. 

We  have  seen  leucoderma 

patches  appearing  after  the 

application  of  pure  formalin. 
Patches  of  leucoderma  may 

develop  also  in  chronic  epi- 
phytic skin  diseases,  the  fungi 

apparently  having  a  deeply 

disturbing  effect  on  the  pig- 
ment formation. 

Symptomatology. — Leucoderma  is  characterized  by  the  presence 

of  non-pigmented  areas,  white,  ivory-like,  or  pinkish.  The  patches 
are  roundish  or  oval,  with  a  smooth  surface  ;  they  slowly  enlarge 

Fig.  6ii.- 
-  Leucoderma  in  a  Sinhalese 

Woman. 
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the  face  and  hands  which  are  affected,  and  there  may  be  a  certain 
symmetry.  The  initial  patches  are  often  surrounded  by  a  zone 
of  hyperpigmentation.  Occasionally  within  the  white  areas  small 

dot-like  zones  of  pigmentation  are  left.  The  hairs  of  the  affected 
parts  frequently  become  white,  but  sometimes  remain  of  normal 

colour.  The  white  patches  do  not  show  any  marked  change  in 

sensation  ;  there  is  never  anaesthesia  ;  in  many  cases  there  is  hyper- 
ccsthesia  to  heat  and  hght  stimulation.  The  texture  of  the  skin  re- 

mains'normal  ;  occasionally  slight  atrophic  processes  may  be  noted. 
It  is  usually  stated  that 
the  general  health  is  not 

impaired.  In  our  experi- 
ence, however,  when  the 

patches  are  large  and 
situated  on  uncovered 

parts  of  the  body,  especi- 
ally the  face,  symptoms 

of  severe  asthenia  have 
been  noticed.  Moreover, 

the  patients  complain  that 
they  cannot  do  any  work 

in  the  sun,  as  they  experi- 
ence a  burning  sensation 

in  the  white  patches,  and 

they  suffer  from  giddiness. 

Clinical  Varieties — Mel- 

img  {Beta). — This  type  of 
leucoderma  was  first  de- 

scribed by  Ziemann,  and 
is  fairly  common  among 

West  African  negroes.  It 
is  found  also  in  Ceylon, 

India,  and  Burmah,  in  the 
last  -  mentioned  country 

having  been  described  by 

Castor.  The  affection  is 

always  symmetric,  and 
attacks  only  the  palms  or 

the  soles,  or  both  palms 

and  soles.  SmaU  areas  of 

the  skin  undergo  a  slow 

process  of  depigmentation,  becoming  whitish  or  y
ellowish  ;  there 

is  no  alteration  of  sensibility.  The  depigmented  areas,
  which  are 

generally  of  various  shape,  are  intermixed  with  
patches  ol  normaii}- 

pigmented  skin,  so  that  the  palms  and  soles  
present  a  marmoriform 

appearance^^^  is  chronic  and  incurable.    It  often  develops  in  child- 

hood, and  several  members  of  the  same  family  may  
ahectexl 

A  variety  of  leucoderma  in  the  shape  of  two  
small,  often  trianguiai 

Fig.  613. — Leucoderma  in  a  Sinhalese. 
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spots,  one  at  each  angle  of  the  mouth,  has  been  observed  by
  Pusey 

in  a  Burmese  girl  and  by  one  of  us  in  Ceylon.  The  mucosa  
ot  the 

lips  may  also  show  leucodermic  patches. 

Diagnosis— The  diagnosis  is  generally,  easy.  The  patches,  in
  con- 

trast to  leprosy,  do  not  show  anaesthesia  ;  from  morphcea  it  is  distin
- 

guished by  the  absence  of  any  abnormality  in  the  texture  of  the 

skin  ;  from  tinea  flava,  tinea  alba,  and  pinta,  by  the  absence  of  any 
fungus. 

Prognosis— The  disease  is  mcurable.  When  large  patches  are 

present,  the  patient  complains  often  of  asthenia,  and  may  become 

unfit  for  work,  especiaUy  work  in  the  open  air  and  sun. 

Treatment— The  disease  is  generaUy  incurable,  but  the  spreading 

of  the  patches  may  be  prevented,  and  occasionally  a  slight  improve- 

ment may  be  brought  about,  in  our  experience,  by  an  energetic 

arsenical  treatment.  We  generally  give  arsenious  acid  m  a  piU 

(gr.  J-o)  three  to  six  times  a  day,  or  atoxyl  injections  (5  grains  every 

other  day).  Gillmore  has  tried  soamin  with  fairly  good  results. 

We  have  seen  no  benefit  from  the  administration  of  suprarenal 

extract,  as  recommended  by  several  authors.  The  white  colour 

may  be  partially  hidden  by  applying  a  lotion  of  nitrate  of  silver 

or  potassium  permanganate,  or  by  tattooing. 

Heidingsfelt  has  devised  an  instrument  consisting  of  a  group  of  ten  needles, 
which  are  put  in  movement  by  electrical  power.  In  this  way  tattooing  may 
be  performed  much  more  rapidly  than  by  hand. 

Sommer  claims  to  have  cured  several  cases  of  leucoderma  by  injections  of 
adrenalin. 

Albinism. 

Synonyms.  —  Congenital  leucoderma.  Congenital  leukopathia. 
Congenital  achromia.  Congenital  leukasmus. 

The  affection  is  found  in  the  tropics  more  frequently  than  in 

temperate  zones.  It  is  characterized  by  congenital  absence  of 

pigment  in  the  skin,  hair,  iris,  and  choroid.  There  are  cases,  how- 
ever, of  partial  albinism  in  which  only  the  sldn  is  affected.  The 

skin  has  a  milky-white  or  pinkish  appearance  ;  the  iris  is  rose- 
coloured,  and  the  pupil  red.  There  is  intolerance  to  hght  ;  hence 
the  pupils  will  be  generaUy  found  to  be  contracted,  and  the  patient, 

to  avoid  the  strong  hght  stimulus,  may  go  about  with  the  head  down- 
wards. Nystagmus  is  observed  in  several  cases.  The  hair  is 

generally  white  or  yellowish-white,  fine  and  silky.  We  have  seen 
albinos  with  red  hair.  Albinos  are  generally  poorly  built,  weak  and 
feeble  individuals. 

.ffitiology  and  Pathology. — The  aetiology  is  unknown.  The  affec- 
tion is  more  often  observed  among  coloured  races  than  in  the  white 

races.  It  shows  a  certain  family  tendency.  It  is  said  that  cases 
occur  more  frequently  in  the  offsprings  of  consanguineous  marriages. 
The  histological  examination  of  the  skin  shows  absence  of  pigment 
as  the  only  abnormality. 

Treatment. — -The  affection  is  incurable. 
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Erythema  Solare. 

The  effects  of  sunlight  on  the  skin,  including  the  histology  of  the 
lesions,  have  already  been  discussed  in  Chapter  IV.  They  are  caused 
by  the  active  effects  of  the  rays  at  the  violet  end  of  the  spectrum. 
The  skin  of  the  parts  exposed  becomes  erythematous,  swollen,  and 
vesicles  and  bullae  may  appear.  Desquamation  follows,  and  the 
skin  is  often  left  pigmented  (sunburn). 

The  treatment  consists  in  applying  calamin  lotion,  and  later  any 
bland  ointment. 

Dermatitis  Solaris. 

After  repeated  attacks  of  erythema  solare — or  at  times  without 

any  history  of  such — the  skin  of  the  hands  and  exposed  parts 
in  planters  and  other  people  living  an  outdoor  life  in  the  tropics 
becomes  slowly  reddened,  and  may  be  shghtly  rough  to  the  touch. 
Freckles  and  hyperpigmented  spots  are  generally  present,  and  not 
rarely  small  telangiectasia.  In  a  later  stage  warty  patches  often 
appear,  and  the  dermatitis,  as  noted  by  McLeod,  may  somewhat 
resemble  the  dermatitis  produced  by  X  rays. 

Diagnosis. — The  diagnosis  from  pellagra  has  already  been  dis- 
cussed (see  p.  1260). 

Prognosis. — The  dermatitis  is  very  obstinate,  but  generally 
becomes  cured  spontaneously  in  a  cold  climate. 

Treatment. — A  change  to  a  temperate  climate  is  the  only  effi.ca- 
cious  treatment.  Exposure  to  the  sun  is  to  be  avoided  as  much  as 

possible. 
Chloasma. 

Chloasma,  which,  as  is  well  known,  is  characterized  by  the  presence 

of  dark  brownish  or  dirty  yellowish  patches,  situated  commonly 
on  the  face,  is  of  frequent  occurrence  in  the  tropics  in  Europeans 
as  well  as  natives.  The  patches  are  plainly  distinguishable  in  the 
skin  of  Indian  and  Sinhalese  natives,  though  in  African  negroes 

they  may  be  indistinguishable.  The  condition  may  be  due  to 

several  causes,  and  the  following  types  may  be  mentioned  : — 
I.  Chloasma  solare  (melasma  solare),  due  to  exposure  to  the 

sun.  A  similar  condition  may  be  due  to  exposure  to  a  powerful 

light  or  glare  of  any  kind,  and  may  even  occasionally  -develop  in 

people  who  pass  a  long  time  on  glaciers  and  fields  of  snow.  Chloasma 

solare  is  found  among  Europeans,  half-castes,  and  also  in  natives. 

In  natives  who  wear  clothes  it  is  easy  to  see  that  the  parts  exposed 

to  the  sun  are  darker.  The  condition  is  generally  found  on  the 

face,  and  it  may  be  diffuse,  or  one  or  two  small  patches  only  may 

be  present.  The  colour  varies  from  a  shght  yellowish-brownish 

to  a  deep  black  bronzine  one  (see  Chloasma  Bronzinum).  On  close 

examination  it  will  be  found  that  often  patches  of  hyperpigmenta- 

tion  are  seen  side  by  side  or  alternate  with  patches  of  depigmentation 

of  various  degree,  but  generally  slight.  The  patches  of  chloasma 

solare  may  appear  quite  suddenly  without  being  preceded  by 

erythema  solare  ;  in  one  of  our  cases  they  appeared  on  the  fore- 





PLATE  XIV. 

CHLOASMA  BRONZINUM. 
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head  twentv-four  hours  after  a  motor-car  dri
ve  in  the  midday  sun 

without  the  hood  on  ;  in  another,  a  European 
 ady,  who  had  a 

very  deKcate  skin  and  was  used  to  wearmg 
 gloves,  very  daik 

hyperpigmented  patches  appeared  on  the
  back  of  the  hands  and 

wrists  twelve  hours  after  exposing  her  hands  with
out  gloves  to  the 

midday  sun.  In  addition  to  hyperpigmented  spot
s,  depigmented 

patches  also  developed.  .  , 

2.  Chloasma  caloricum,  from  exposure  to  heat,  or  p
ossibly  the 

glare  of  fires    We  have  seen  it  several  times  in  sto
kers. 

3.. Chloasma  traumaticum,  from  mechanical  irri
tation  of  any 

kind  scrs-tcliing^  6tc. 

4.  Chloasma  toxicum,  due  to  irritating  drugs,  as,  f
or  instance, 

3.ftd*  3,  blister 

5  Chloasma  symptomaticum,  as,  for  instance,  chl
oasma  uterinuni, 

found  during  pregnancy  or  during  chronic  diseases
  of _  the  female 

genital  organs.  Chloasma  uterinum  is  quite  comm
on  m  Sinhalese 

women,  and  is  plainly  distinguishable. 

6.  Chloasma  malaricum  and  kala-azar  chloasma,  an  impor
tant 

type  of  chloasma  symptomaticum  is  found  in  patients  suf
fering  from 

chronic  malaria  and  kala-azar.  A  diffuse  type  of  hyperpigmenta- 

tion  observed  in  chronic  malaria  and  closely  resembling  Addison  s 

disease  has  already  been  described  (see  p.  888). 

Hyperpigmentation  may  occur  also  in  syphihs,  leprosy,  t
uber- 

culosis, diabetes,  and  many  other  chronic  diseases. 

In  India  a  '  pigmentary  fever '  has  been  described  of  short 

duration,  and  said  to  be  characterized  by  the  appearance  of  hyper- 

pigmented patches  on  the  face  (see  p.  1085). 

Chloasma  Symmetricum. 

This  condition,  which  has  been  described  by  one  of  us,  is  often 

met  with  in  Sinhalese,  who  greatly  object  to  it.  It  is  characterized 

by  the  presence  of  two  dark  brownish  chloasma  patches  situated 

symmetrically  one  on  each  cheek,  generally  on  the  malar 

region.  In  some  cases,  in  addition  to  these  two  patches,  a  third 

one  is  found  on  the  nose.  The  colour  of  the  patches  is  generally 

dark  brownish,  very  rarely  bronzine.  The  causation  is  unknown  ; 

it  does  not  seem  to  be  congenital.    No  treatment  is  of  any  avail. 

Chloasma  Bronzinum. 

Synonym. — ^Tropical  mask  (Canthe) . 
This  somewhat  rare  affection  is  met  with  among  natives  as  well 

as  Europeans  in  India,  Ceylon,  the  Malay  States,  China,  and  other 
tropical  countries.  It  was  first  observed  by  Canthe,  who  called  it 

'  tropical  mask,'  and  was  later  described  by  one  of  us. 
etiology. — This  is  unknown,  but  a  Hfe  in  the  open  air  with  daily 

long  exposure  to  a  tropical  sun  is  apparently  an  important  pre- 
disposing cause.  All  our  patients  were  European  planters,  or  na,tive 

overseers  or  coolies. 
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Symptoms. — Part  of  the  face  or  the  neck,  or  occasionally  the  whole 
face,  neck,  and  chest,  presents  a  peculiar  pigmentation,  resembling 
a  black  bronzine  mask  ;  the  pigmented  areas  slowly  but  steadily 
increase.  The  disease  is  very  chronic  and  incurable  if  the  patient 
remains  in  the  tropics.  The  general  health  is  not  impaired.  The 
examination  of  the  various  organs  is  negative.  The  blood  and 
urine  are  normal. 

Diagnosis. — This  is  easy,  even  in  very  dark-skinned  natives,  the 

affected  parts  being  completely  black,  and  having  a  characteristic 
bronzine  hue. 

From  ordinary  chloasma,  which  is  not  rare — especially  among 
women — the  affection  is  easily  distinguished  by  the  bronzine  tint. 

The  absence  of  asthenia,  loss  of  flesh,  and  diarrhoea,  will  suffice  to 

distinguish  chloasma  bronzinum  from  Addison's  disease  ;  the  history 
and  the  examination  of  the  blood  will  differentiate  it  from  malarial 

pseudo-Addison's  disease  ;  the  examination  of  the  urine  will  dis- 
tinguish it  from  diabetes  bronzinum.  Argyria  will  be  excluded  by 

the  history  and  by  the  fact  that  in  chloasma  bronzinum  the  mucosa 

are  not  affected.  In  ochronosis  the  cartilages,  ligaments,  and  fibrous 

structures  become  pigmented,  and  the  discoloration  is  best  seen 

about  the  knuckles  and  the  tendons  of  the  hands  and  feet  ;  more- 

over, the  urine  often  blackens  on  exposure  to  the  air  (alcaptonuria). 

Prognosis  and  Treatment. — The  disease  seems  to  be  incurable, 

but  a  long  stay  in  a  temperate  zone  generaUy  improves  it. 

Melanonychia. 

Synonym. — Black  pigmentation  of  nails. 

Castellani  has  described  in  two  European  ladies  a  peculiar  con- 

dition of  the  nails  characterized  by  a  band  of  black  pigmentation 

along  the  free  border  of  the  nail.  On  superficial  examination
,  it 

has  the  same  appearance  as  though  some  dirt  had  ac
cumulated 

beneath  the  free  border  of  the  nail,  but  on  scraping  this  pigmen
- 

tation does  not  disappear,  and  this  shows  that  the  condition  is  d
ue 

to  some  pigmentation  in  the  substance  of  the  nail. 
 The  sufferers 

were  in  general  good  health,  not  using  any  interna
l  or  external 

medicine  which  could  account  for  the  pigmentation,  and
  the  nails, 

apart  from  this  hne  of  pigmentation,  appeared  perfe
ctly  normal. 

We  have,  later,  come  across  a  case  in  a  European  ge
ntleman. 

The  condition  slowly  disappears  spontaneously. 

Xanthoderma  Areatum. 

This  affection,  which  has  been  described  by  one  of  
us,  is  not 

infrequently  met  with  among  Europeans  ;  it  ge
nerally  affects  the 

lowe?  parts  of  the  legs  ;  it  starts  very  insidiously
  with  a  ye  lowish 

or  reddish-yellow  spot,  which  is  not  elevate
d  ;  the  surface  is 

smooth,  not  furfuraceous  ;  there  is  no  infiltratio
n,  and,  apart  from 

the  colour,  the  affected  skin  is  normal.  There
  is  no  pruritus  and 

no  pain.   The  yellow  spot  slowly  increases,  
and  one  or  more  otnei 
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Spots  may  appear  near  the  first  one  or  at  a  distance.  Some  of  the 

spots  may  coalesce  together,  forming  a  large  yellow-red  patch  of 
irregular  or  various  outline.  The  larger  patches  also,  apart  from 
the  colour,  are  normal,  being  of  normal  consistency  and  elasticity. 

The  disease  is  very  chronic.  The  general  health  is  not  impaired  ; 

the  lymphatic  glands  are  not  enlarged,  and  the  blood  does  not  show 
any  abnormality  ;  urine  normal.  In  all  our  cases  syphilis  could  be 
excluded  ;  in  none  was  there  any  history  of  traumatism. 

Diagnosis. — From  chloasma,  xanthoderma  areatum  is  readily 
differentiated  by  the  lighter  yellow  or  yellowish-red,  and  by  the 
different  situation.  The  affection  can  be  easily  distinguished  from 
xanthoma,  as  the  texture  of  the  skin  is  normal,  and  the  patches 

are  not  elevated.  In  pseudo-xanthoma  elasticum  of  Balzer  there  is  an 
eruption  consisting  of  mesh-like  patches  of  buff-coloured  infiltra- 

tion, lumpy  in  some  places,  in  others  linear.  It  must  be  distin- 

guished also  from  Schamberg's  so-called  '  cayenne-paper  '  condi- 
tion, characterized  by  the  presence  of  brownish-yellowish  patches 

on  the  legs,  made  up  of  small  puncta  giving  rise  to  a  cayenne-like 
appearance  of  the  skin,  found  at  times  on  people  suffering  from 
varicose  veins. 

Treatment. — This  is  difficult ;  in  some  cases  an  energetic  exfoli- 
ating treatment  by  resorcin  pastes  (resorcin,  ̂ ii.  ;  ac.  salic,  gr.  xx.  ; 

Lassar's  paste,  gi.)  improves  the  condition  after  the  inflammation 
induced  by  the  paste  subsides. 

Mongolian  Spots. 

Synonym. — Mongolian  maculae. 

Definition. — A  congenital  condition  characterized  by  the  presence 
of  dark-bluish  spots  on  the  lower  sacral  region,  not  disappearing  on pressure. 

History. — The  first  complete  description  has  been  given  by  Baelz, 

who  found  them  almost  constantly  in  Chinese,  Koreans,  Japanese', and  Malays.  Later  Adachi,  Ashmead,  Martinotti,  Consiglio,  and 
others  have  further  investigated  the  subject.  Castor  and  Fink 
have  made  a  very  complete  study  of  it  in  Burma,  where  it  is 
extremely  common. 

Geographical.— The  condition  was  at  one  time  considered  to  be 
limited  to  Mongohan  races,  but  further  investigations  show  that 
It  is  found  in  other  races,  including  Europeans.  Martinotti,  and 
later  Consigho,  have  found  it  in  Italy. 

>EtioIogy. — The  condition  is  of  unknown  origin  ;  it  is  probably congenital. 

Symptomatology.—'  Mongolian  spots  '  appear  as  blackish-bluish or  mulberry-coloured,  smooth,  non-elevated  areas.  The  colour 
does  not  disappear  on  pressure  ;  it  is,  as  already  stated,  blackish-blue 
Some  portions  of  the  same  spot  may  be  darker  than  others  The 
texture  of  the  skin  is  normal  ;  there  is  no  pain  and  no  pruritus 
They  are  mostly  roundish,  but  they  may  be  oblong  or  almost  square  • 
they  may  be  single,  but  are  often  multiple,  five  or  six  or  more  each 
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spot  varying  in  size  from  half  a  centimetre  to  12  centimetres  and 

even  more.  The  patch  may  be  sharply  limited  or  the  colour  may 

fade  gradually  into  that  of  the  healthy  skin.  The  commonest 
situation  is  on  the  lower  spine,  sacral  region,  and  buttocks,  but 

they  may  be  found  practically  on  any  other  part  of  the  body.  The 

patches  appear  at  birth,  and,  as  a  rule,  disappear  between  the 
third  and  fourth  year. 

In  Burmese,  Castor  has  found  that  Mongolian  spots  are  extremely  frequent, 
and  are  situated  in  order  of  frequency  on  the  sacral  region  and  buttocks, 

waist,  arms,  legs,  shoulders,  head,  face,  neck.  Castor  identifies  with  the 

Mongolian  spots  also  the  pigmented  patches  so  often  found  in  natives  on  the 
oral  mucosa,  tongue,  and  lips. 

Diagnosis.— The  condition  is  easily  recognized,  the  roundish  or 

variously  shaped  bluish  patches  generally  on  the  sacral  region 

and  buttocks  being  characteristic ;  its  being  present  from 

birth  distinguishes  it  from  patches  of  pigmentation  of  other 

origin.  The  complete  smoothness  and  normal  texture  of  the  skin 

differentiates  the  condition  easily  from  pigmented  moles.  In  those 

rare  cases  in  which  confusion  with  some  mycotic  condition  might 

arise,  the  microscopical  examination  will  clear  the  diagnosis,  no 

fungi,  of  course,  being  present  in  Mongohan  spots. 

Course  and  Prognosis— The  patches  generally  fade  or  disappear 

completely  about  the  third  or  fourth  year. 

Treatment —The  treatment  is  nil,  nor  is  it  generally  asked  for, 

the  patches  most  frequently  being  on  covered  parts  of  the  body. 

Tattooing. 

Nomenclature.— The  word  '  tattoo  '  is  derived  from  '  tattow,
' 

used  by  Cook  and  Banks  in  their  journals  in  1789.    Tattow  was 

derived  from  '  tau '  or  '  tatu,'  a  word  which  meant  '  marking. 

The  Maori  word  is  '  amoca '  or  '  moko,'  which,  however,  refers  to 

the  furrowing  of  the  skin— a  more  formidable  operation  than 
tattooing.  •  j  n  1 

Definition.— Tattooing  is  the  forijiation  of  more  or  less  mdehbi
e 

marks  in  the  skin  by  means  of  rubbing  pigments  or  irritatmg  sub
- 

stances into  slight  wounds  made  for  the  purpose. 

General  Account.— It  appears  to  us  that  tattooing  was  originall
y 

preceded  by  face  and  body  painting,  which  in  the  for
m  of  war 

paint '  is  weU  known  to  have  been  used  in  many  savage  tnbes 

when  about  to  enter  into  combat  with  their  enemies.  At  
first  this 

painting  was  very  simple,  and  consisted  in  merely  sm
eanng  the 

face  with  some  form  of  pigment,  but  eventuaUy  m  certain  
peoples 

it  became  more  and  more  elaborate.  Painting,  however,  is  onl
y  a 

temporary  method  of  adornment,  and  many  peoples  h
ave  adoptea 

in  its  place  the  permanent  tattooing.  The  esse
ntial  reason  lor 

tattooing  is  the  ornamentation  of  the  person,  but  taki
ng  its  origin 

in  the  custom  of  painting  the  face  before  going  to  war,  
it  is  generally 

more  elaborate  in  men  than  in  women. 

In  Africa  the  marks  have  a  most  varied  sig
nificance,  inus, 
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according  to  Hobley,  the  Ja-Luo  girls  are  tattoo
ed  because  it  is 

thought  that  unless  this  is  done  a  woman  will  no
t  bear  chiiaren. 

Among  the  Ketosh,  the  warrior,  after  killing  an  enemy
  m  warfare, 

has  two  rows  of  marks  tattooed  on  his  right  chest  and
  shoulder, 

to  prevent  the  spirit  of  his  dead  enemy  bewitching  him 

In  its  simplest  form  it  is  seen  in  West  Africa,  where  short  str
aight 

skin-cuts  are  made  by  means  of  a  sharp  piece  of  iron,  after  whic
h 

some  pigment  or  irritating  substance  is  rubbed  into  the  w
ound, 

the  idea  being  to  produce  a  keloid.  If  this  fails,  another  cut 
 is 

made  into  the  same  place,  and  more  pigment  is  rubbed  in,  until  the 

desired  result  is  attained.    These  cuts,  and  hence  the  subsequent 

Fig.  614. — Tattooing. 

keloids,  are  arranged  in  some  primitive  form  of  pattern.  More 

elaborate  patterns,  however,  may  be  met  with,  being  generally  in 
the  forms  of  curved  lines  or  scrolls  of  keloids. 

In  the  Naga  Hills  of  Assam  the  Unes  of  the  tattoo  follow  the 
contours  of  the  face. 

The  most  elaborate  designs  are  found  among  the  Maoris  of  New 
Zealand  and  the  natives  of  the  Pacific  Islands.  The  Polynesians 
use  hnes  and  curves,  but  not  spirals,  the  highest  art  being  found 

among  the  Marquesans.  The  Maoris  are,  however,  not  content 
with  mere  tattooing,  in  which  pigment  is  rubbed  into  slight  cuts, 

for  in  their  '  moko  '  they  make  deep  furrows,  which  remain  more  or 
less  permanently  during  life.  According  to  Ling  Roth,  the  Maoris 
use  seven  patterns  :  the  first,  the  linear,  composed  of  lines  of  dots 

or  strokes  ;  the  second  is  the  mat  or  plait-work  pattern,  composed  of 
parallel  lines,  in  groups  of  three,  arranged  more  or  less  alternately. 

102 
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The  third  is  ihe  ladder  pattern,  in  wliich  the  lines  are  arranged  in 
horizontal  groups  separated  by  clear  spaces.    The  fourth  is  ihe 

chevron  -paiiern,  being  composed  of  coils  with  long  tails  or  handles, 
the  interspaces  between  which  are  filled  in  by  slanting  lines.  The 
fifth  pattern  is  the  circinate  coil ;  tlie  sixth,  the  anchor  ;  and  the 
seventh,  the  trilateral  scroll.    This  last  pattern  is  said  to  imitate 

a  flower — Clianthus  puniceus.    According  to  the  same  author,  the 
Papuans  are  much  addicted  to  the  use  of  the  spiral  in  tattooing. 
The  Polynesians  use  simple  pricking  instruments,  while  the  Maoris, 
in  order  to  produce  the  deep  furrows,  use  special  instruments, 

shaped  somewhat  like  a  miniature  garden-hoe,  the  cutting  edge 
of  which  is  toothed.    These  instruments  were  at  first  made  of 

bone  or  hard  wood,  but  later  iron  was  introduced.    They  are  made 
to  cut  the  skin  by  means  of  blows  from  a  hammer  or  a  stick.    As  a 
result  of  the  wound,  the  blood  flows  freely,  and  is  wiped  away  by 

the  hand  or  a  piece  of  stick,  after  which  the  pigment  is  rubbed 
into  the  woiind.    The  nature  of  this  pigment  appears  to  vary,  and 
may  consist  of  charcoal,  obtained  by  burning  various  animal  or 
vegetal  substances.    The  hair  of  the  beard  has  to  be  pulled  out 
by  the  roots,  as  it  would  spoil  the  effect  of  the  tattoo  or  moko. 

The  pain  of  the  operation  of  moko  is  naturally  very  great,  especi- 
ally when  performed  on  the  hps,  and  hence  but  little  tattooing  can 

be  done  at  a  time,  and  it  takes  years  for  an  extensive  moko  to  be 

produced.  Inflammation  often  sets  in,  and  it  may  be  weeks  before 

the  wounds  heal.  The  Maoris  perform  post-mortem  tattooing  and 
moko  at  times,  but  this  is  to  be  distinguished  from  tattooing  made 

during  life  by  the  appearance  of  the  cuts  and  the  absence  of  sub- cutaneous colour. 

In  modern  times  the  art  of  tattooing  has  been  much  developed 

by  the  Japanese,  into  whose  country  it  was  introduced  about 

300  years  ago.  The  Japanese  artists,  by  using  special  instruments 

composed  of  fine  and  coarse  needles,  and  by  rubbing  in  various 

coloured  pigments,  produce  the  weU-known  designs  so  commonly 
seen  on  the  arms  and  bodies  of  Europeans  and  Asiatics. 

Varieties. — Ihe  different  varieties  of  tattooing  described  above 

may  be  classified  as  follows  : — 

I.  Simple  tattooing. 

{a)  Without  furrows — tattooing  of  Japan  and  elsewhere. 

(6)  With  furrows — moko  of  New  Zealand. 
II.  Keloid  tattooing — tattooing  of  Africa. 

Tattooing  is  not  free,  from  danger,  for  blood-poisoning,  and  even 

death,  may  result,  while  syphilis  and  tuberculosis  of  the  skin  may  be 

acquired  through  the  wounds. 

Treatment— When  the  marks  are  small,  excision  may  be  resorted 

to,  but  in  general  any  attempt  at  removal  fails.  Nicurowsky  re- 
moves the  tattoo  marks  by  blistering  with  Finsen  light  applied  in 

the  same  way  as  for  lupus.  Carbide  snow  may  also  be  used,  but 

the  apphcation  must  be  prolonged,  and  a  scar  results.    When  the 



DYSTROPHIES 

tattooing  is  performed  with  gunpowder,  it  is  said  that  the  mar
ks 

can  be  removed  by  painting  with  di-iodide  of  ammonium  in 
 solu- 

tion, and  afterwards  with  dihite  hj/drochloric  acid. 

Ainhum. 

Synonyms.— Quigila  (Brazil),  Sukha  Pakla  (India),  Faddidite 

(Madagascar),  Gundurum,  Affovi-burunkue  (Geges  tribes),  Banko- 

kerende  (Sudan),  Excresis  Spontanea  (A.  CoUas),  Dactylolysis  essen- 

tiahs  (G.  Beauregard),  Silva  Lima's  disease  (Egas  Moniz  de  Aragao). 

'  Anyum,'  or  '  ainhum,'  is  derived  from  a  Yoruba  word  meaning 
to  saw  or  to  cut,  and  is  used  by  the  Nagos. 

Definition. — Ainhum  is  a  chronic  disease  of  the  fifth,  and  more 

rarely  of  the  fourth  and  other  toes  which  occurs  in  native  races, 

and  is  characterized  by  the  formation  of  a  furrow  at  the  digito- 

plantar  fold,  which  deepens  and  extends  until  it  encircles  the  toe, 
which  is  finally  severed  from  the  foot . 

History.— The  disease  was  first  described  by  Da  Silva  Lima  in  1852. 

Clarke,  in  1S60,  in  his  description  of  the  Gold  Coast,  drew  attention 

Fig.  615. — Ainhum. 

to  a  dry  gangrene  of  the  little  toe  found  in  negroes  in  that  region, 
and  considered  it  to  be  a  manifestation  of  yaws.  In  1867  Da  Silva 
Lima  further  studied  the  disease,  and  with  Wucherer  described 

fifty  cases  of  it  in  Brazil,  and  introduced  the  term  '  ainhum  '  ;  in  the 
same  year  CoUas  wrote  an  account  of  the  disease.  Da  Silva  Lima 
ventured  no  explanation  of  the  disease.  In  1873  Crombie  described 
the  disease  as  occurring  in  India  ;  in  1876  Pirovano  found  it  in 
Buenos  Ayres  ;  and  in  1877  Corre  mentions  it  in  Reunion. 

It  is  reported  in  the  West  Indies  by  Potoppidian  in  1879  ;  in 

North  CaroHna  by  Hornaday  and  Pitman  in  1881  ;  in  Nossi-Be  by 
Deblenne  in  1883  ;  in  Western  Virginia  by  Duhring  in  1884.  This 

last  observer,  along  with  Wile,  studied  the  disease  microscopically, 
considering  the  essential  pathological  feature  to  be  an  infimamatory 
oedema  of  the  hypodermis.  In  1886  Eyles  wrote  an  excellent 
account  of  the  pathological  histology  of  the  disease  as  seen  in  the 

Gold  Coast,  concluding  that  irritation  caused  an  internal  prolifera- 
tion of  the  epithelium,  which,  extending  into  the  cutis,  damaged 

the  vasomotor  nerves,  leading  to  a  spasm  of  the  vessels,  endarteritis 
obliterans,  fibrosis  of  the  cutis,  and  rarefying  osteitis,  whereby  the 
digit  is  separated  from  the  foot.    After  this  date  there  arc  a  number 
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of  papers,  among  which  may  he  specially  mentioned  those  by 

Moreira,  Dalgetty,  andj  Maxwell  in  igoo,  Muir  in  1903,  Ashley- 
Emile  in  1905,  and  Egas  Moniz  de  Aragao  in  1910. 

Climatology. — The  disease  is  known  in  South  America,  espe- 
cially in  Brazil  and  the  Argentina,  and  also  in  British  Guiana  ;  in 

North  America,  especially  in  the  Southern  United  States,  but  also, 
though  rarely,  in  the  Northern,  and  in  Canada.  It  also  occurs  in 
the  West  Indies.  In  Africa  it  is  especially  well  known  on  the  West 
Coast,  and  particularly  in  the  Gold  Coast,  but  it  also  occurs  in 

Algeria,  Egypt,  Sudan,  East  Africa,  Madagascar,  and  the  Trans- 
vaal. In  Asia  it  is  known  in  India,  China  (?),  and  Ceylon.  It  also 

occurs  in  Polynesia.    We  have  seen  a  case  in  an  Italian  peasant. 

etiology. — The  causation  of  the  disease  is  not  known.  The 
theories  suggesting  that  the  disease  is  due  to  leprosy,  wearing  rings 

or  other  tight  bands,  self-mutilation,  may  be  dismissed  at  once,  as 
there  is  nothing  to  support  them. 

According  to  some  authorities — Le  Dantec,  Da  Silva  Lima,  etc. 
— the  hereditary  factor  has  a  certain  importance.  Da  Silva  Lima 
quotes  the  example  of  a  negro  family  all  the  members  of  which 
presented  the  condition. 

The  racial  factor  has  also  been  given  much  prominence,  for  the 

condition  practically  occurs  only  among  natives  and  mulattoes. 
Zambacho  Pasha,  Eyles  and  Moreira,  are,  in  our  opinion,  correct 

in  their  view  that  the  reason  why  the  native  races  are  attacked  is 

because  they  walk  barefoot,  and  that  irritation  or  injury  to  the 
skin  of  the  little  toe  is  more  likely  to  occur  in  negroes,  who  often 
are  flat-footed.  It  is  more  common  in  males  than  in  females,  in 

adults  than  in  children,  and,  though  it  can  apparently  be  found  at 

any  age,  is  most  common  between  thirty  to  thirty-five  years. 

We  are  inclined  to  believe  that  the  condition  is  of  parasitic  origin,  the 
infection  taking  place  probably  through  the  small  superficial  lesions  or 
wounds  which  may  be  found  in  people  going  barefooted. 

Pathology. — The  constant  irritation  causes  the  epithehum  to 

proliferate  internally  and  depress  the  skin,  and  cause  the  fibrous 

tissue  of  the  cutis  to  proliferate.  There  is  also  an  endarteritis,  by 

which  the  blood-supply  is  graduaUy  cut  off  the  distal  portion  of 

the  toe,  which  therefore  becomes  cedematous  and  fatty,  while  the 

bone  undergoes  rarefying  osteitis,  so  that  the  digit  is  gradually 

separated  from  the  foot,  a  process  which  takes  place  through  the 

bone  of  a  phalanx.  The  histological  examination  at  the  line  of  the 

furrow  shows  prohferation  of  the  epidermis,  which  projects  down- 
wards into  the  cutis,  in  which  the  connective  tissue  is  increased  in 

quantity.  The  vessels  show  endarteritis  and  periarteritis ;  the 

sweat-glands  show  proliferation  and  fatty  degeneration  of  the  cells. 

The  bone  is  in  a  condition  of  rarefying  osteitis. 

Distally  to  the  furrow  the  joints  are  effaced  ;  the  tissues  . show 

fatty  degeneration  and  cedematous  infiltration.  No  organisms  can be  found. 
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Symptomatology— The  disease  is  purely  local,  and  is  not,  m  ou
r 

experience,  attended  by  any  general  symptoms.  It  begms,  as  a 

rule,  as  a  furrow  on  the  inner  side  of  the  digito-plantar  furrow, 

which  slowly  deepens  and  extends  laterally  and  dorsally  until  the 

two  wings  meet  on  the  dorsum  of  the  toe.  While  this  is  proceedmg 

the  distal  portion  of  the  toe  becomes  swollen,  and  may  appear  as  a 

small  globule  surrounded  posteriorly  by  a  deep  groove,  by  which  it 

is  separated  from  the  rest  of  the  foot.  Often  an  ulcer  forms  on  the 

inner  side  of  the  groove,  and  may  cause  much  pain. 

Left  to  itself,  the  disease  will  last  from  two  to  ten  years,  though 

cases  have  been  reported  of  fifteen  to  fifty  years'  duration  ;  but 
eventually  the  toe  drops  off,  or  is  Icnocked  off,  or  is  removed.  The 

process  may,  however,  begin  again  in  the  stump. 

Usually  the  fifth  toe  is  affected,  but  in  about  10  per  cent,  of  cases 

the  fourth  toe  may  be  affected,  and  much  more  rarely  the  second 

or  the  hallux.  There  are  reports  of  the  affection  occurring  also  in 
the  fingers. 

Diagnosis— The  diagnosis  affords  no  difficulty,  the  presence  of 

the  constricting  furrow  being  typical.  It  is  easily  differentiated 

from  leprotic  lesions  of  the  toes  by  the  sensibility  being  normal 

and  by  the  absence  of  signs  of  leprosy  in  other  parts  of  the  body. 

The  history  makes  the  diagnosis  clear  between  true  ainhvim  and  a 

pecuhar  congenital  ring-hke  constriction  of  the  toes  described  by 
some  authors.  This  condition  is  present  at  birth,  and  its  course 
is  not  progressive. 

Prognosis. — There  is  no  danger  to  life  in  the  disease. 
Treatment. — The  disease  is  best  treated  by  making  a  longitudinal 

cut  into  the  groove,  when  its  progress  may  be  stopped. 

Prophylaxis. — The  essentials  of  the  prophylaxis  are  cleanliness, 
and  the  wearing  of  stockings  and  boots  to  protect  the  foot  from 
injury. 

Symmetrical  Palmar  Erythema. 

Chalmers,  in  i8gg,  drew  attention  to  a  symmetrical  non-prurigin- 
ous  palmar  erythema  found  in  Europeans  on  the  Gold  Coast,  and 

extending  along  the  ulnar  side  of  the  palms  of  the  hands.  The  affec- 
tion was  very  persistent.    We  have  seen  similar  cases  in  Ceylon. 

Acrodermatitis  Vesiculosa  Tropica. 

Historical  and  Geographical. — This  skin  disease  was  described  by 
CasteUani  in  Ceylon.    It  is  of  rare  occurrence. 

etiology. — This  is  unknown,  but  the  affection  may  be  of  neuritic 
origin.  It  does  not  seem  to  be  connected  with  leprosy  ;  in  all  our 

cases  the  search  for  Hanse's  bacillus  being  negative,  and  anaesthesia 
and  other  signs  of  leprosy  being  absent.  No  history  of  traumatism 
was  elicited  in  our  patients. 

Symptomatology. — In  a  well-marked  case  the  sldn  of  both  hands, 
especially  the  fingers,  appears  glossy  and  tense,  the  fingers  assuming 
often  a  tapering  shape.    Translucid  vesicles  the  size  of  a  millet  or 



l622 DYSIDROSES  AND  DYSTROPHIES 

little  more  are  seen  deeply  embedded  in  the  skin  of  the  fingers. 
They  have  clear  contents,  and  the  bacteriological  examination 

reveals  absence  of  any  bacterium.  They  may  apparently  remain  un- 
changed for  a  long  time,  then  may  slowly  disappear  ;  or  a  few  may 

break,  leaving  very  small  superficial  ulcers,  which  heal  spontaneously 
and  do  not  coalesce.  The  patient  generally  complains  of  very 
severe  pains  in  the  hands  and  fingers,  which  may  be  continuous,  or 
maybe  of  a  neuralgic  intermittent  type.  Pruritus  is  absent.  There 
is  often  diffuse  hyperaesthesia  ;  anaesthesia  is  never  present.  No 
thickenings  are  found  along  the  nerves  of  the  arm.  The  general 
health  is  not  affected. 

Course  and  Prognosis. — The  course  of  the  disease  extends  to 
several  months,  and  occasionally  to  two  or  three  years,  with  periods 

Fig.  6i6. — Acrodermatitis  vesiculosa  tropica. 

of  great  improvement.  Ultimately  the  condition  gets  cured  spon- 

taneously. The  general  health  is  not  affected,  but  the  patient  is 
unable  to  work  with  his  hands. 

Diagnosis— This  is  based  on  the  patient  complaining  of  severe 

pains  in  the  hands  and  fingers,  on  the  presence  of  deep-seated 

cheiropompholyx-hke  vesicles,  on  the  glossy  skin,  and  on  the  long 
course  of  the  complaint. 

The  condition  is  differentiated  from  cheiropompholyx  by  the 

severe  pains  and  absence  of  hyperidrosis  ;  from  a  leprotic  condition 

by  the  absence  of  anaesthetic  patches,  and  absence  of  other  signs  of 

leprosy  on  other  parts  of  the  body.  Moreover,  though  the  course 

is  long,  the  disease  generally  becomes  cured  spontaneously.  From 

dermatitis  repens  of  Crocker  and  acrodermatitis  perstans  of  Hallo- 

peau  by  there  not  being  history  of  traumatism,  by  absence  ot 
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exfoliative  lesions,  by  the  less  severe  objective  signs,  and  by  the 

absence  of  the  large  foci  of  disease  with  marked  borders  and  fringe
d 

with  sodden  epidermis,  which  is  thrown  up  by  the  undermining 

exudate.  ,    •  ,  ^ 

Treatment —The  regular  application  of  an  ichthyol  ointment 

(3  to  5  per  cent.)  to  the  hands  and  fingers,  and  the  administ
ration 

of  the  same  drug  (gr.  iii.)  three  times  daily  by  the  mouth  is  beneficial. 
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SKIN  DISEASES  {conMed)—COSMO?OLlTAN 
SKIN  DISEASES 

General  Remarks — Pyogenic  infections — The  erythemata — The  exanthemata 
— Urticaria — Dermatitis  venenata— Parasitic  diseases — Bullous  eruptions 

— Herpes — Eczema,  psoriasis,  seborrhoea,  and  dermatitis  exfoliativa — 
Acne — Hyperidrosis  and  bromidrosis — Lichen — Tumours — Tuberculosis 
— Syphilis — Ichthyosis — Kaposi's  disease — Chloasma — Diseases  of  the 
hair  and  nails — Some  cosmopolitan  diseases  of  mucous  membranes. 

GENERAL  REMARKS. 

In  our  experience,  all  the  skin  diseases  met  with  in  temperate  zones 
are  also  found  in  the  tropics,  except  those  due  to  intense  cold,  such 

as  erythema  pernio  and  frost-bite,  and  even  these  may  also  be 
found  in  the  high  mountainous  regions  of  the  tropics. 

The  diagnosis  of  some  of  the  cosmopolitan  dermatoses  may,  owing 
to  the  colour  of  the  skin  of  native  races,  be  very  difficult  to  the 

medical  man  newly  arrived  in  the  tropics.  This  is  probably  the 

cause  of  some  of  the  statements  that  such  common  diseases  ashchen 

planus  and  psoriasis  are  absent.  There  is  no  doubt,  however,  that 

some  dermatoses  which  are  frequently  met  with  in  temperate  zones 
are  less  common  in  the  tropics. 

It  is  stated  by  some  authorities  that  coloured  races  are,  on  the 

whole,  less  liable  to  skin  diseases  than  the  white  races,  but  the 

reverse  is  more  in  accordance  with  our  experience. 

A  few  remarks  as  to  the  normal  skin  of  native  races  may  be 

useful  before  proceeding  to  review  the  various  cosmopoHtan  diseases. 

In  the  African  races  and  American  negroes  who  descend  from 

African  negro  stock  (Guinea  negroes,  Yoloffs,  Caifres)  the  whole 

skin,  especially  the  derma,  is  thicker  than  in  the  white  races.  In 

Indian  races  the  skin  is  about  the  same  thickness  as  in  Europeans, 

except  in  the  Tamils,  whose  skin  is  somewhat  thicker.  As  noted  by 

Howard  Fox,  the  glandular  system— sweat  glands  and  sebaceous 

glands— is  much  more  highly  developed  in  the  native  races,  espe- 

cially the  African  negroes.  The  sebaceous  secretion  is  the  cause  of 

their  peculiar  odour  and  the  shining  appearance  of  the  skin,  and 
1624 
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the  large  secretion  of  sweat,  which,  owing 
 to  the  high  temperature 

quickly  evaporates,  is  the  probable  caus
e  of  the  skin  feeling  cooler 

when  touched.    In  native  races  the  hairy  sys
tem  is  less  developed 

except  on  the  scalp  ;  in  the  African  races  t
he  hair  of  the  head  is 

generally  curly  or  woolly  ;  in  Indian  rac
es  it  is  usually  smooth 

The  slight  development  of  lanugo  hair  is  the  c
ause,  as  noted  by 

Fox  of  the  peculiar  velvety  feeling  of  the  negro 
 skm 

The  most  important  characteristic  of  the  skin  of  
tropical  native 

races  is  the  dark  pigmentation.  Is  is  said  that  thi
s  pigmentation 

is  not  present  at  birth,  but  develops  within  a  few  ho
urs  to  several 

days  after  birth.  In  our  experience,  it  cannot  be  doub
ted  that  at 

the  time  of  birth  in  many  cases  the  babies  present  a  much
  lighter 

colour  than  the  adult  people.  The  skin,  however,  is  not
  whitish, 

but  of  a  muddy  brownish  colour,  and  darkens  greatly  within
  a  few 

days— in  some  cases  is  quite  dark  also  at  the  time  of  birth
.  It  is 

said  that  the  pigmentation  increases  till  puberty,  and  then
,  after 

remaining  stationary  during  adult  life,  slowly  decreases  dur
ing  old 

age  The  maximum  pigmentation  is  found  on  the  loins,  pos
terior 

portion  of  the  trunk,  shoulders,  buttocks,  and  thighs  ;  the  least  pig- 
mentation is  found  on  the  prepuce,  vulva,  palms,  and  soles.  In 

some  races  the  oral  mucosa  is  not  pigmented  ;  in  others  there  is  a 

patchy  dark  pigmentation  which  extends  often  to  the  tongue.  The
 

dark  patches  on  the  tongue  have  been  considered  by  several  writers 

to  be  a  pathological  condition,  and  a  sign  of  agchylostomiasis.  We 

have  observed  such  patches,  however,  in  numbers  of  normal  natives. 

The  hair  is  said  to  become  white  at  a  later  date  among  negro  races 

than  in  Europeans  ;  we  have  not  noted  any  distinct  difference, 

either  among  them  or  the  natives  of  Asia. 

It  is  said  by  some  writers  that  native  races,  and  especially  the 

negro  African  races,  are  less  susceptible  to  pain  than  the  white 

man.  In  our  experience  there  is  hardly  any  difference  in  the 

ordinary  dolorific  sensibiUty,  but  the  thermic  sensibility  is  probably 
less. 

PYOGENIC  INFECTIONS. 

These  are  very  common  in  tropical  countries.  Impetigo  and 
Ecthyma  lesions  are  frequently  met  with.  The  symptoms  and 
course  are  identical  with  what  one  finds  in  temperate  zones,  and 
the  treatment  is  the  same — removal  of  the  crusts,  disinfection  with 

a  lotion,  such  as  a  perchloride  of  mercury  (i  in  2,000) ,  and  dressing 
with  a  white  precipitate  ointment  (i  per  cent.). 

Boils. — This  is  a  common  affection  in  the  tropics,  very  stubborn, 
and  difficult  to  cure.  The  quickest  and  most  reliable  method  of 

cure  in  cases  of  multiple  boils  is,  in  our  experience,  Wright's  vaccine 
treatment,  the  vaccine  being  prepared  from  staphyloccoci  isolated 
from  the  patient.  When  this  treatment  cannot  be  carried  out,  the 
administration  of  yeast  preparations  internally  will  be  found  to  be 

useful  in  some  cases — e.g.,  ceridin  pills.    Occasionally  a  small  boil 
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may  be  aborted  by  applying  a  droplet  of  pure  carbolic  acid  by 
means  of  a  pointed  pencil  of  wood  drilled  into  the  centre  of  the 

papule.  For  old  indurated  boils  the  continuous  application  of  a 
carbolic  lotion  (2  to  5  per  cent.)  on  lint  occasionally  causes  them  to 
become  absorbed. 

As  a  preventive,  a  salicyhc-alcohoHc  lotion  (i  to  2  per  cent.) 
used  after  the  daily  bath  is  advantageous. 

Sycosis  Coccogenica. — This  is  fairly  common  in  both  Europeans 
and  natives.  In  the  negroes  Fox  has  often  observed  the  formation 

of  tiny  cheloidal  tumours  after  this  affection.  Depilation — by 
X  rays  when  possible — is  the  best  method  of  treatment.  We 
have  observed  a  case  of  Dermatitis  papillaris  capillitii  (Kaposi). 

Erysipelas. — Ordinary  erysipelas  due  to  streptococci,  and  to  be 
distinguished  from  the  filarial  erysipelatoid  attacks  preceding  the 
development  of  elephantiasis,  is  not  rare.  Ichthyol  ointment  or 

lotion  (10  per  cent.)  answers  well. 

THE  ERYTHEMATA. 

Erythema  solare  is  common  in  Europeans  recently  arrived,  and  in 

those  who  live  an  open-air  life,  such  as  planters.  It  is  followed  by 
pigmentation  (sunburn  ;  see  Chapter  III.).  The  application  of 

calamine  lotion,  followed  by  the  use  of  boric  vaseline  or  rose- 
ointment,  is  beneficial. 

Erythema  intertrigo  is  very  frequently  observed  in  corpulent 

persons.  Washing  the  parts  with  a  potassium  permanganate  solu- 

tion (i  in  5,000),  followed  by  apphcation  of  boric-talc  or  salicylic- 
talc  powder  (acid,  boric.  3i.,  talci  gi.  or  ac.  saUcyl.  gr.  x.,  talci  3!.),  is 
useful.  Persons  suffering  from  intertrigo  are  very  hable  to  become 
infected  with  tinea  cruris. 

Erythema  nodosum — Erythema  multiforme. — These  affections 

are  occasionally  met  with,  but  much  more  rarely  than  in  temperate 
zones. 

Erythema  annulatum  and  Erythema  gyratum,  in  persons  suffering 

from  fever,  and  coming  from  tropical  Africa,  should  always  arouse 

the  suspicion  of  trypanosomiasis. 

Diffuse  Erythema  scarlatiniforme  and  Erythema  morbilliforme 

may  be  seen  in  some  malarial  patients.  It  may  occasionally  be 

caused  by  quinine,  but  in  most  cases  is  of  malarial  origin.  The 

diagnosis  of  erythemata  in  dark  natives  is  difficult.  The  medical 

man  of  long  experience,  however,  will  be  able  to  detect  a  peculiar 

shiny  aspect  of  the  skin,  with  a  distinct  pinkish  tinge. 

Purpura.— Schonlein's  purpura,  Henoch's  purpura,  and  Werlhof's 
purpura  are  not  common  in  the  tropics,  though  we  have  seen  cases. 

A  symptomatic  purpura  eruption  is  occasionally  seen  in  the  last 

stage  of  kala-azar. 
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THE  EXANTHEMATA. 

Smallpox,  chicken-pox,  and  measles  are 
 very  common  in  the 

tropics,  though  scarlet  fever  is  but  rarely  
met  with. 

Smallpox,  of  which  we  have  already  given  a  desc
ription  (p.  iioi), 

is  very  common,  and  often  spreads  in  extens
ive  epidemics,  ana 

mav  present  the  confluent  type  and  the  hemorrh
agic  type,  whicn 

is  rare  in  Europe.  In  colonies  under  Europea
n  rule  vaccination 

is  extensively  practised.  The  vaccine  does 
 not  retain  its  im- 

munizing properties  for  more  than  a  few  weeks  in  the  tropics
,  ana 

hence  it  is  advisable  for  each  colony  to  be  provided  w
ith  a  centra 

vaccine  depot  where  the  lymph  can  be  prepare
d  under  careful 

supervision.  Owing  to  the  habits  of  the  lower  classes
  and  to  many 

of  the  vaccinators  being  non-medical  men,  serious  in
fections  with 

other  diseases  may  occur.  j_-      ■    j  ̂ 

Measles  may  be  difficult  to  recognize,  as  the  eru
ption  m  dark- 

skinned  races  is  better  felt  than  seen,  but  the  coryza 
 and  other 

symptoms  are  generally  sufficient  to  enable  a  co
rrect  diagnosis 

to  be  made. 

URTICARIA—LICHEN  URTICATUS— PRURIGO. 

Urticarial  eruptions  are  as  frequent  in  the  tropics  as  in  temperate
 

zones,  though  to  the  new-comer  the  diagnosis  of  urticaria  m 
 dark- 

skinned  natives  is  far  from  easy.  Of  lichen  urticatus  we  have  seen 

several  cases  among  European  and  half-caste  children,  and  of 

urticaria  pigmentosa  we  have  seen  one  case — a  European  child. 

We  have  observed  true  prurigo  of  Hebra  in  two  native  girls. 

DERMATITIS  VENENATA. 

Several  tropical  plants  and  grasses  produce  substances  highly 

irritating  to  the  skin,  but  the  subject  has  already  been  treated  in 

Chapter  LXV.  The  dermatitis  so  caused  may  be  urticarial, 

erythematous,  eczematous-like,  or  bullous,  and  may  extend  to  large 

portions  of  the  body.  The  forms  of  dermatitis  venenata  due  to 

animal  agents,  such  as  ants,  bugs,  caterpillars,  etc.,  have  been 
already  mentioned  in  Chapters  XI.  and  LXVII. 

PARASITIC  DISEASES. 

Trichophytoses.^ — In  tropical  countries,  in  addition  to  the  tricho- 
phytosis peculiar  to  the  tropical  climate,  several  other  forms  _  of 

trichophytic  affections  occur  which  are  clinically  identical  with 
those  met  with  in  temperate  zones,  such  as  tinea  circinata,  tinea 
capitis,  tinea  barbaj.  The  fungi  are,  however,  in  most  cases 
different  species.  In  our  experience,  tinea  capitis  is  less  common 
in  India,  Ceylon,  and  tropical  Africa,  than  in  Europe  and  America. 
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On  the  other  hand,  it  is  extremely  common  in  the  American  negroes. 
The  fungi  found  in  the  tropics  are  generally  large-spored  ones. 
Microsporon  audouini  has  never  been  found  by  us.  Favus  is  rare 
in  tropical  Africa  and  Asia,  but  common  in  China. 

Pityriasis  versicolor.— The  pityriasis  versicolor  of  temperate  zones 
may  be  found  in  the  tropics.  It  is  to  be  noted,  however,  that 
several  writers  on  tropical  medicine  confuse  pityriasis  versicolor  with 
another  dermatomycosis  which  is  extremely  common— tinea  flava. 

Pediculosis  and  Scabies. 

— Pediculosis  capitis  is 

extremely  common,  al- 
though natives  generally 

take  great  care  to  keep 

their  hair  in  good  condi- 

tion by  regularly  comb- 
ing, washing,  and  oiling  it. 

According  to  Fox,  Car- 
michael,  and  Pendergast, 

pediculosis  capitis  in  the 
Southern  States  of  North 

America  is  much  less  fre- 

quent in  the  negroes  than 

in  the  whites,  as,  accord- 
ing to  them,  the  negroes 

take  greater  pains  in  the 
care  of  the  scalp  than 
the  lower-class  whites. 

Pediculosis  corporis  and 

pediculosis  pubis  are  as 
frequent  in  the  tropics 
as  in  temperate  zones, 

and  so  is  scabies.  Pedi- 

culosis pubis  may,  how- 
ever, be  very  rare  or 

absent  in  races  accus- 

tomed to  regular  shav- 
ing of  the  pubic  hair. 

BULLOUS  ERUPTIONS. 

Epidermolysis  bullosa 
is  occasionally  observed. 

Pemphigus  vulgaris 
and  Septic  pemphigus 

cases  are  not  rare  in  the 

tropics.  In  the  cases  of  septic  pemphigus  we  have  always 

found  virulent  streptococci.  The  eruption  is  similar  to  what  one 

sees  in  temperate  zones.  We  have  seen  a  case  of  Pemphigus 

vegetans,  and  we  have  observed  a  typical  case  of  Pemphigus  folia- 

FiG.  617. — Septic  Pemphigus. 
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ceus,  contracted  in  Ceylon,  and  another  in  Indo-China.  Dermati
tis 

herpetiformis  is  not  rare. 

Of  Hydroa  vacciniformis  we  have  seen  two  cases  in  European 
children. 

HERPES. 

Herpes  facialis  febrilis  is  common  during  attacks  of  malarial  fever 

and  other  fevers,  but  very  rare,  as  is  well  known,  in  enteric. 

We  have  seen  in  European  children  a  similar  condition  to  what  some 

French  writers  call  fievre  herpetique.  The  condition,  as  seen  by  us, 

is  characterized  by  a  sharp  attack  of  fever  lasting  about  twenty- 
four  hours,  and  at  the  same  time  by  the  appearance  of  a  few  herpetic 

vesicles — in  our  cases  on  the  thighs  and  buttocks. 

Herpes  progenitalis  is  very  common,  especially  in  Europeans. 

Herpes  zoster  (zona,  shingles)  is  frequently  met  with  in  Europeans 
and  natives. 

ECZEMA— ACRODERMATITIS  PERSTANS— PSORIASIS— 

PARAPSORIASIS— SEBORRHCEA— DERMATITIS 
EXFOLIATIVA. 

Eczema  is  extremely  common,  and  all  varieties  of  it  are  found 
in  the  tropics,  as  in  temperate  zones,  both  in  natives  and  Europeans. 
The  treatment  is  often  very 
difficult.  In  our  experience 

greasy  preparations  and 
even  pastes  are  as  a  rule 
badly  borne  except  in  some 
chronic  cases.  Generally 
speaking,  it  is  best  to  use 
lotions  such  as  resorcin  (|  to 
I  per  cent.)  or  liq.  plumbi 
{2  per  cent.).  Some  cases  of 
eczema  will  improve  only  on 
the  patient  going  to  a  cooler 

climate.  Wilson's  eczema 
verrucosum,  characterized 

by  great  dryness  and  hard- 
ness and  warty  appearance 

of  the  affected  part,  is  fre- 
quently met  with  among 

natives,  in  whom  it  mostly 
attacks  the  toes. 

Acrodermatitis  perstans. — 
We  have  seen  two  cases  of  a 

very  obstinate  chronic  der- 
matitis, with  exfoliation,  on 

the  extremities  of  Sinhalese  pio.  6i8.-Psoriasis. 
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natives,  apparently  identical  with  acrodermatitis  perstans  of 
Hallopeau.  They  were  different  clinically  from  the  acrodemiatitis 
vesiculosa  described  by  one  of  us. 

Psoriasis  is  considered  by  most  writers  to  be  extremely  rare  or 
absent  in  native  races  in  the  tropics.  Rutz  states  that  he  never 

saw  a  single  case  of  psoriasis  in  a  negro  during  his  many  years  of 
practice  in  Martinique.    Howard  Fox,  senior,  thinks  that  possibly 

Fig.  619.— Psoriasis  in  a  Sinhalese.      Fig.  620.— Dermatitis  exfoliativ IN  A  Sinhalese. 

the  savages  of  Africa  are  free  from  psoriasis  on  account  of  exposure 

of  the  skin  to  sunlight,  and  that  the  negroes  of  North  America 

have  inherited  this  peculiarity.  In  our  experience,  psoriasis  is  fre- 

quently met  with  in  the  tropics  in  Europeans  and  natives  of  every 

race.  .  •  1,  • 

Seborrhceic  affections  are  common  in  the  tropics,  especiallj^  in 

Europeans.  A  seborrhmde  of  the  chest  is  frequently  met  with, 

and  often  confused  with  ringworm.  The  microscopical  examina- 

tion will  clear  the  diagnosis.  The  use  of  a  sulphur  ointment  (5  per 
cent.)  is  the  best  treatment. 



ACNE  VULGARIS— ACNE  ROSACEA 

In  Ceylon  a  peculiar  form  of  seborrhoea  capitis  with  yellowish  ' 
scales  is  occasionally  seen  in  European  children  between  four  and 

twelve  years  of  age.    This  affection  is  probably  due  to  Pityrosporum 

cantliei  Castellani  1908,  and  quicldy  disappears  when  the  child  goes 
to  cooler  climates. 

Dermatitis  exfoliativa  (pityriasis  rubra)  is  not  rarely  met  with, 

occasionally  following  on  psoriasis.  In  Ceylon  we  have  observed 

two  cases  in  Sinhalese  natives.  The  amount  of  desquamation  was 

enormous.  On  removing  the  scales,  which  were  white,  the  skin 

appeared  of  an  angry  reel  colour. 

ACNE  VULGARIS— ACNE  ROSACEA— ACNE  VARIOLIFORMIS— 

ACNE  CHELOID. 

Acne  vulgaris  and  Comedos  are  extremely  common  in  all  races. 

Both  types  of  acne — Acne  indurata  and  Acne  papulosa  et  pustulosa — 
are  observed.  The  treatment,  which  is  as  difficult  in  the  tropics  as  in 

temperate  zones,  is  based  on  the  use  of  medicated  soaps  and  sulphur 
or  ichthyol  lotions  or  ointments.  The  vaccine  treatment  may  give 
good  results. 
Acne  rosacea  is,  in  our  experience,  comparatively  rare  in  the 

tropics,  though  we  have  seen  cases  in  all  races.  True  rhinophyma 
we  have  also  observed. 

Acne  varioliformis. — This,  in  our  experience,  is  as  frequent  in 
the  tropics  as  in  temperate  zones,  and  may  be  found  in  all  races. 

The  regions  of  the  body  more  commonly  affected  are  the  fore- 
head, temples,  the  front  of  the  sternum,  and  the  interscapular 

region. 
Acne  cheloid  is  very  common,  especially  among  native  races. 

The  back  of  the  neck  is  generally  affected.  Cases  of  Acnitis  and 
Folliculitis  are  occasionally  seen.    These  are  probably  tuberculides. 

HYPERIDROSIS  AND  BROMIDROSIS. 

These  conditions  are,  for  climatic  reasons,  very  common  in  the 
tropics,  and  have  already  been  considered.  The  treatment  may  be 
very  difficult.  Naphthol  or  salicyhc-alcoholic  lotions  (i  per 
cent.),  followed  by  a  salicyhc,  boric,  or  tannoform  powder,  are 
useful.  If  there  is  much  inflammation  of  the  skin,  no  alcohohc 
lotions  should  be  used,  but  simply  water  solutions  of  boric  acid  [z 
per  cent.),  carbohc  acid  (|  per  cent.),  permanganate  of  potassium 
(i  in  5,000),  and  occasionally  hydrargyrum  perchloride  (i  in 
2,000  or  4,000),  after  which  a  salicyhc  or  boric  powder  is  applied. 
It  should  be  always  remembered  to  sprinkle  with  the  same  powder 
the  socks  and  shoes  and  undergarments.  Internal  treatment  by 
sulphur,  acid  drinks,  etc.,  is  not  of  much  use.  Belladonna  and 
atropin  will  stop  the  secretion  for  a  time,  but  they  must  be  pushed  till 
unpleasant  symptoms  occur.    We  have  seen  a  case  of  chromidrosis 
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of  the  axilla  in  a  native  boy  due  to  the  presence  of  a  bacillus  closely 

allied  to  the  Bacillus  prodigiosus, Sind  another  due  to  a  red-pigment- 
producing  coccus. 

Gramdosis  rubra  nasi  is  occasionally  seen  in  half-caste  and 
European  children. 

LICHEN  PLANUS— LICHEN  SPINULOSUS— PITYRIASIS  RUBRA 

PILARIS— PARAKERATOSIS  VARIEGATA— 
POROKERATOSIS. 

Lichen  planus  is  common  in  the  tropics  among  Europeans  and 
natives  of  the  various  races.  In  very  dark  skinned  natives  the 

diagnosis  may  be  difficult  to  the  medical  man  used  to  seeing  skin 
diseases  in  Europeans  only.  Apart  from  the  colour,  however,  the 
skin  lesions  are  identical,  the  papules  having  an  angular  outline 
and  a  flat,  occasionally  umbellicated,  shiny  surface.  When  the 

eruption  disappears,  it  generally  leaves  behind  some  pigmentation, 

which  is  extremely  well  marked  in  natives.  Lichen  nitidus  has  been 

seen  by  us  on  the  penis  of  a  half-caste  and  several  Europeans. 
Lichen  spinulosus  is  occasionally  met  with  in  children. 

Of  Pityriasis  rubra  pilaris  we  have  seen  a  case  in  a  European. 

Paralseratosis  variegata  was  seen  by  us  in  a  half-caste  patient. 

We  have  come  across  two  cases  among  natives  of  Mibelli  and 

Resphighi's  Porokeratosis.  We  have  seen  a  case  of  Granuloma 
annulare  in  a  planter. 

TUMOURS  OF  THE  SKIN. 

The  tumours  met  with  in  temperate  zones  are  met  with  also  in 

the  tropics  in  Europeans  as  well  as  natives.  There  is  no  doubt, 

however,  that  native  races  are  more  subject  to  some  classes  of 

tumours  than  to  others.  We  would  call  attention  to  the  extreme 

frequency  among  the  natives  of  cheloid,  the  common  occurrence  of
 

fibroma  moUuscum,  and  the  comparative  rarity  of  epithelioma  of 
the  face. 

CONNECTIVE-TISSUE  TUMOURS. 

Benign  Connective-Tissue  Tumours. 

Simple  fibroma,  Fibroma  pendulum,  and  Fibroma  moUuscu
m 

(neuro-fibromatosis  of  Reckhnghausen)  are  very  frequently  met 

with  in  natives.    Myomata  are  occasionally  observed— m  our 
 cases 

always  on  the  face.  . 

Angiomata  are  not  rare,  and  multiple  Telangiectasis  are  fair
ly 

common,  and  Lymphangioraata  very  frequent. 

Xanthoma  planum  and  Xanthoma  tuberosum  are  frequ
ently 

observed.  .  j       1  r. 

Xanthoma  diabeticorum  is  very  common  in  India  and
  Ceylon, 

where  the  better  classes  suffer  greatly  from  diabetes.    An
  example 
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Fig.  621. — Cheloids. 

of  Balzer's  Pseudo-Xanthoma  or  Elastorrhexis  affecting  the  ab
do- 

men was  observed  by  us  in  a  lialf-caste  woman. 
Cheloid. — This  is  extremely 

frequent  in  native  races. 

According  to  some  authors, 

negroes  suffer  from  it  sixteen 

to  eighteen  times  as  much  as 
whites.  In  Indian  races  it  is 

not  so  frequent  as  in  African 
natives,  but  still,  much  more 

frequent  than  in  Europeans. 
The  smallest  wounds,  such 

as  those  made  in  tattooing, 

may  be  followed  by  cheloid. 
In  Chinamen  it  often  follows 

hypodermic  injections  of 
morphia. 

Malignant  Connective- 
Tissue  Tumours. 

Multiple  sarcomatosis  of 
the  skin  is  rare.  We  have 

seen  two  cases,  both  in  Sin- 

halese girls.  Of  the  so- 
called  Lymphoderma  perm 
ciosum  we  have  also  seen  a 
case  in  a  Sinhalese  man. 

Mycosis  fungoides  has 
been  observed  by  us  once 

only  in  a  half-caste  man. 

EPITHELIAL  TUMOURS. 

Benign  Epithelial  Tumours. 

Epithelial  moles  are  fre- 
quently observed. 

MoUuscum  contagiosum  is 
met  with  in  all  races. 

Verrucae  and  Warts  are 

extremely  common.  In  two 
instances  we  have  seen  Sin- 

halese boys  covered  all  over 
the  body  with  hundreds  of 
warts.  Filiform  warts  are 
met  with,  and  warts  on  the 

genital    organs    are  very 
Fig.  622. — Fibroma  molluscum  in  a 

Sinhalese. 
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common.  Verruca  senilis  and  Verruca  seborrhaHca  are  frequent. 

The  best  treatment  for  ordinary  warts  is  carbon  dioxide  snow. 

Fig.  623. — Fibroma  molluscum  :  Larger  Variety
. 

Fig.  6?4.— Fibroma  molluscum  :  Larger  V
ariety. 

Escomel  has  drawn  attention  to  a  peculiar  tr
eatment  for  warts  in  vogue 

?as  beef  Irsfscrl^^^^^^  off.  f  he  wart  disappears,
  leaving  a  slight  whitish  scar. 

The  active  principle  is  to  be  found  in  the  beetl
e  s  blood. 



MIXED  TUMO  URS—RHINOSCLEROMA 

Hyperkeratosis  of  the  whole  sole  is  often  observed  in
  natives  going 

barefoot  We  have  seen  several  cases  of  Cornu  c
utaneum  ;  the 

situation  was  generally  on  the  hands,  but  in  a  ca
se  the  condition 

developed  at  the  edge  of  an  ulcus  tropicum  (see  p.  1566). 

Malignant  Epithelial  Tumours. 

Rodent  ulcer  is  comparatively  rare  among  natives,  but  we 
 have 

seen  one  case  in  a  Sinhalese  woman.  We  have  observed  a  case
  of 

Melanotic  carcinoma  and  two  of  Paget's  disease  of  the  nipple  among 
half-castes. 

MIXED  TUMOURS. 

Adenoma  sebaceum  of  the  face  has  been  seen  but  rarely  by  us. 

We  have  never  observed  in  the  tropics  cases  of  true  Angiokeratoma 

on  the  hands,  but  We  have  seen 
a  somewhat  similar  tumour  on 

the  scrotum  of  a  European.  A 

diffuse  type  of  angiokeratoma 
of  the  foot  somewhat  resembhng 

mycetoma  has  been  described  in 
South  America. 

RHINOSCLEROMA. 

A  case  of  rhinoscleroma  has 

been  observed  by  us  in  an 
Indian  coolie,  and  Gros  has 

reported  the  occurrence  of  the 
disease  in  Algiers. 

TUBERCULOSIS  AND 

TUBERCULIDES  —  LUPUS 
ERYTHEMATOSUS. 

Lupus  vulgaris  is  met  with  in 
the  tropics  in  all  races,  but, 
according  to  our  observation,  is 
far  from  being  so  common  as  in 
Europe.  „  ^ 

Tuberculosis  verrucosa  cutis  ^'^•"smHALlE''''^'''' is  very  rare,  and  Scrofulodermia 

much  less  common  than  in  temperate  zones.  All  the  so-called 

tubercuHdes — Lichen  scrofulosorum.  Acne  scrofulosorum,  Bazin's 
Erythema  induratum,  Folliculitis,  and  Acnitis — are  observed  but 
rarely  in  the  tropics. 

Lupus  erythematosus,  as  regards  which  we  agree  with  those 

writers  who  do  not  consider  it  of  tubercular  origin,  is  very  rare 
in  the  tropics. 
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While  tuberculosis  of  the  lungs  is  at  the  present  time  extremely 
common  in  many  parts  of  the  tropics,  skin  affections  of  tubercular 

origin  are,  comparatively  speaking,  infrequently  met  with. 

SYPHILIS— VENEREAL  SORES— BALANO-POSTHITIS. 

At  the  present  date  syphilis  is  rampant  all  over  the  tropics 
In  the  past  there  is  reason  to  believe  that  it  was  unknown  in  many 

Fig.  626. — Papulo-Squamous  Syphilide. 

of  those  tropical  regions  which  were  unopened  to  the  cosmopolitan 

trade.  According  to  Lambkin,  in  some  parts  of  Uganda  syphihs 

affects  more  than  half  of  the  population,  and  this  enormous  diffusio
n 

of  the  malady  has  taken  place  during  recent  years  since  the  country 

has  been  opened  up.  Syphilis  is  very  frequently  observed  n
ow  also 

in  all  the  other  regions  of  Africa,  and  is  very  common  in  tro
pical 
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Asia  It  has  been  noted  by  Fox  that  in  Am
erica  it  is  much  more 

frequent  among  negroes  than  among  white
s.  In  our  experience,  the 

vTruknce,  as  weU  as  the  symptoms  of  the 
 disease,  are  not  much 

different  from  what  one  sees  in  Europe.  We  c
an,  however,  conhrm 

Brault's  observation  on  the  frequency  of  the  prima
ry  sore  on  the 

supra-pubic  region  of  natives,  who  regularl
y  shave  their  pubis. 

Perhaps  the  general  enlargement  of  the  lymph
atic  glands  is  more 

marked  in  natives,  and  circinate  and  pustular  sy
philides,  as  ob- 

Fig.  627. — Ulcer  :  Tertiary 
Syphilis. 

Fig.  628. — Ichthyosis  in  a 
Sinhalese. 

served  by  H.  Fox,  are  more  common.  The  tertiary  ulcerative 

lesions  are  apt  to  become  of  enormous  proportions,  owing  to  second- 

ary infections,  and  to  the  patient  not  seeking  proper  medical  advice 

for  a  long  time.  Of  great  interest  is  the  fact  that  in  uncivilized 

native  races  the  so-called  parasyphilitic  affections  (progressive 

paralysis  and  tabes  dorsalis)  are  extremely  rare. 
As  regards  the  treatment  of  syphilis  in  the  tropics,  inunctions  are 

very  unpleasant  in  a  hot  damp  climate.  We  generally  prefer  the 

ordinary  internal  treatment  by  hydrargyrum  cum  creta,  gr.  i.,  three 



1638 COSMOPOLITAN  SKIN  DISEASES 

times  daily,  and  give  also  in  most  cases  one  or  two  injections  of 
salvarsan  or  neosalvarsan.  The  technique  of  the  salvarsan  treat- 

ment has  been  given  in  the  chapter  on  Framboesia.  We  use  also 

injections  of  various  preparations  of  mercury.  A  mixed  mercury 
and  potassium  iodide  treatment  is  of  advantage  in  some  cases. 
Natives  are  said  by  some  authors  to  be  extremely  susceptible  to 
mercury,  but  in  our  experience  this  has  been  exaggerated.  We 
generally  give  them  the  same  doses  as  to  Europeans.  Native 
doctors  give  often  mercury  disguised  in  various  ways.  Decoctions 

of  various  herbs  are  also  administered.    In  Abyssinia  and  Erythrtea 

Fig.  629. — Ichthyosis. 

a  decoction  of  a  herb  related  to  sarsaparilla  and  called  '  usciva,' 
is  much  used  according  to  Annaratone. 

Venereal  Sores. — These  are  common  in  all  races,  but  are  more 

apt  to  take  a  phagedasnic  character  in  the  tropics. 

Balano-posthitis. — Every  type  of  balano-posthitis  is  met  with 
in  the  tropics. 

ICHTHYOSIS— SCLERODERMIA— MORPHEA. 

Every  type  of  Ichthyosis  is  met  with  in  the  tropics,  from 

simple  Xerodermia  to  Ichthyosis  hystrix.  Diffuse  Sclerodermia 

is  rare,  but  circumscribed  sclerodermia  (morphea)  is  rather  fre- 

quent. We  have  seen  a  case  of  Sclerema  neonatorum  in  a  Sinha- 
lese baby. 
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KAPOSI'S  DISEASE-ACANTHOSIS
  NIGRICANS-DARIER'S 

DISEASE. 

We  have  seen  in  the  tropics  several  cases  of  Kaposi's  di
se^^^^ 

(xerodermia  pigmentosa)  among  European  an
d  half-caste  childie^^^ 

We  have  not  yet  come  across  in  the  tro
pics  cases  of  Acanthosis 

nigricans.  We  have  recently  observed  in  Cey
lon  a  typical  case  ot 

Darier's  disease  in  a  Sinhalese  beggar. 

LENTIGO— CHLOASMA. 

Freclding  cannot  be  seen  in  very  dark-skinned
  natives,  but  is 

easily  visible  in  half-castes.  It  is  very  common  am
ong  Europeans, 

especially  those  who  live  an  open-air  life,  and  ar
e  much  exposed  to 

the  sun.  ,  .         j  •   t  a 

Chloasma  is  a  very  common  affection  m  the  tropics
,  and  is  found 

among  Europeans  as  well  as  natives.  The  dark 
 brownish  or  dirty 

yellowish  patches  of  chloasma  are  plainly  disting
uishable  m  the 

skin  of  Indian  and  Sinhalese  natives,  though  in  Afric
an  negroes 

they  may  be  indistinguishable.    (For  more  details  see 
 p.  1612.) 

BIOTRIPSIS. 

Cheatle  has  described  under  the  name 

the  trophic  changes  which  take  place  in 

In  Europeans  the  skin,  especi- 
ally of  the  hands,  may  become 

at  places  shiny,  smooth,  inelas- 
tic, more  or  less  pigmented  than 

normal,  and  scar-like  lesions 
may  be  present.  In  old  Sinhalese 
we  have  often  noticed  the  skin 

on  the  legs  presenting  a  peculiar 
appearance,  becoming  atrophic, 

and  the  superficial  layers  crack- 
ing. The  condition,  on  superficial 

examination,  might  be  taken  for 
a  mild  type  of  ichthyosis.  It  is, 
however,  probably  a  trophic 
condition  due  to  old  age. 

DISEASES  OF  THE  HAIR 

AND  NAILS. 

biotripsis/  or  '  hfe-wear,' the  skin  of  old  people. 

Fig.  630 — Biotripsis  in  an  Old 
Sinhalese  Man,  simulating  a 
Mild  Type  of  Ichthyosis. 

The    diseases    of  parasitic 
origin  are  common,  and  have 

been  described.  Cases  of  Hyper- 
trichosis in  man  and  woman  are  occasionally  met  with.  The 

so-called  '  fragilitas  crinium,'  as  well  as  Trichorrhexis  nodosa,  are 
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rare  in  natives,  this  being  probably  clue  to  the  habit  they  have  of 
frequently  oiling  and  greasing  the  hair.  We  have  seen  cases  of 
Moniliform  hair  (monilithrix)  in  Sinhalese  and  Tamils.  In  several 
Sinhalese  decrepit  old  men,  who  wear  their  hair  long,  and  do 
not  take  care  of  it,  we  have  seen  a  condition  of  inextricable  matting 
of  the  hair  somewhat  resembling  Plica. 

Canities  is  said  to  take  place  at  a  later  age  in  negroes  than  in 
Europeans,  but  in  our  experience  neither  in  negroes  nor  in  Indian 
races  is  there  any  distinct  difference.  Alopecia  of  every  origin  is 
met  with  in  the  tropics.  Alopecia  seborrhoeica  is  very  frequent 
among  Europeans  and  educated  natives.  It  it  rare  among  the  low 
classes  and  coohes.  Alopecia  senilis  is  less  frequent  in  natives  than 
in  Europeans.  Alopecia  areata  is  apparently  rare  among  natives, 
but  recently  we  have  come  across  several  cases  ;  it  is  fairly  frequent 
among  Europeans.  We  have  seen  a  case  of  pseud o-pelade  of  Brocq 
(folliculitis  decalvans)  in  a  Sinhalese  man. 

AU  the  diseases  of  the  nails  met  with  in  temperate  zones  are 
found  also  in  the  tropics.  Brittle  nails  (onychorrhexis),  ridged  nails, 
transverse  furrowing,  and  thinning  of  the  nails,  eggshell  nails, 

shedding  of  the  nails,  are  conditions  occasionally  seen.  Leucc- 
nychia,  or  whitening  of  the  nails,  either  in  spots  (leuconychia 
punctata),  linear  (leuconychia  striata),  or  affecting  the  whole  nail 
(leuconychia  totalis),  is  observed.  We  have  described  at  p.  1614  a 
peculiar  black  pigmentation  of  the  nails.  Onychia,  or  inflammation 
of  the  nail  matrix,  is  not  rare.  Ingrowing  toenail  is  common. 

So-called  nail  pterygium,  or  outgrowth  of  the  posterior  nail  fold,  is 
occasionally  seen,  or  the  opposite  condition,  exposure  of  the  root 

of  the  nail  (flcus  unguium),  may  be  met  with. 
We  have  never  observed  a  case  of  congenital  atrophy,  but  we 

have  seen  one  case  of  supernumerary  nails.  We  have  noted  with 

comparative  frequency  a  form  of  onychogryphosis  affecting  several 
members  of  the  same  family,  and  apparently  hereditary  to  a 
certain  extent.  The  nails  are  enormously  thickened,  and  much 

longer  than  usual.  All  the  nails  may  be  affected,  both  those  of  the 
fingers  and  those  of  the  toes. 

Onychomycosis  of  various  origin  is  a  common  affection,  and  has 
already  been  considered  (p.  i486). 

SOME  COSMOPOLITAN  DISEASES  OF  MUCOUS 

MEMBRANES. 

Patches  of  Leucoplakia  of  the  tongue  are  common  in  natives,  and 

may  be  of  various  origin — syphilitic,  framboetic,  or  due  to  irritation 

caused  by  smoking  or  chewing  various  substances.  Cases  of  the 

so-called  circinate  pityriasis  linguae  or  annulus  migrans  are  not 

rare.  Lingua  nigra  is  occasionally  seen.  We  have  already  called 

attention  to  the  dark  patches  found  on  the  tongue  in  natives,  and 

which  by  some  writers  have  been  described  as  a  sign  of  agchylo- 
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stomiasis.  These  pigmented  patches  are  ro
undish  or  oval,  and 

may  be  found  also  on  the  gums,  the  mucosa  of  th
e  hps  on  the  soft 

and  hard  palate,  and  are  apparently  cong
enital  A  condition 

which  might  be  called  red  or  purple  tongue, 
 and  which  often 

puzzles  the  newly  arrived  medical  man,  who  do
es  not  know  its 

origin  is  extremely  common  in  Ceylon  among  t
he  coohes  and 

lower-class  natives,  and  is  simply  due  to  chewing  betel,
  fhe  pig- 

mentation slowly  disappears  on  the  native  discontinuing  the  use 
 ot 

betel  Cases  of  furrowed  tongue  (scrotal  tongue)  are 
 not  rare. 

We  have  seen  a  case  of  Fordyce's  disease  (pseudo-col
loid  of  the 

Hps)  in  a  half-caste.  A  case  of  Chelitis  exfoliativa  in  a  E
uropean 

lady  and  cases  of  perleche  have  been  observed  by  us 
 among 

European  children.  Under  the  term  seasonal  recurre
nt  ulceration 

of  the  lips,  Gros  has  described  a  very  superficial  ulcera
tion  on  the 

lower  lips  in  Algerian  natives  which  is  very  common  in  th
e  hot 

season,  and  is  due,  according  to  him,  to  a  diplobacillus. 
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CHAPTER  LXXI 

DISEASES  OF  THE  ORGANS  OF  SPECIAL 

SENSE 

General  Remarks — Diseases  of  the  Eye — Diseases  of  the  Ear — Diseases  of 
the  Nose — References. 

GENERAL  REMARKS. 

It  is  not  usual  to  consider  the  diseases  of  the  organs  of  special  sense 

in  a  work  on  tropical  medicine,  but  all  the  diseases  of  the  tropics 
are  being  carefully  studied  at  the  present  time,  and  therefore  we 
are  of  the  opinion  that  a  few  cursory  remarks  on  the  above 

subjects,  from  the  point  of  view  of  the  general  practitioner,  may 
be  of  some  interest. 

DISEASES  OF  THE  EYE. 

The  history  of  the  study  of  eye  disease  in  the  tropics  has  still 
to  be  written,  but  anyone  interested  in  the  general  history  of  this 

branch  of  medical  science  is  referred  to  Hirsch  '  Geschichte  der 

Augenheilkunde '  (Leipzig,  1877),  which,  though  issued  as  a  separate 
little  volume,  was  originally  part  of  Graefe's  and  Saemich's  '  Hand- 
buch  der  Augenheilkunde,'  vol.  vii.  In  this  book  there  is  an 
account  of  the  ophthalmology  known  in  ancient  Egypt  and  India, 
as  well  as  the  history  before  and  during  the  Alexandrine  period  of 
medical  development.  It  will  suffice  to  say  that  eye  disease  is 
described  and  treated  in  the  Ebers  papyrus,  and  that  Susruta 

mentioned  76  diseases  of  the  eye,  of  which  9  were  of  the  joinings 
of  the  eye,  21  of  the  eyelids,  11  of  the  sclerotic,  4  of  the  black  part 
of  the  eye,  17  of  the  eye  in  general,  12  of  the  true  organ  of  vision, 
and  2  were  injuries.  In  recent  years  the  work  of  the  ophthalmic 

surgeons  of  India  and  Egypt  and  elsewhere  has  been  beneficial, 
not  merely  in  an  extension  of  knowledge,  but  more  importantly  in 

benefit  to  the  communities  of  the  lands  in  which  they  live.  Excel- 
lent work  has  been  done  by  the  travelling  ophthalmic  hospitals, 

such  as  those  provided  by  private  generosity  in  Egypt,  which  go 
from  district  to  district.    By  this  means,  natives  at  a  distance  from 

1642 
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main  hospitals  are  enabled  to  obtain  expert  a^^i'^^^.^,^^*;"^?;!."wai 
which  can  be  carried  on  in  the  interval  between  

a  visit  by  the  local 
hospital  and  dispensary.  ^rimn  i<; 

Another  excellent  institution  of  more  
or  less  'decent  origin  is 

the  Central  Ophthalmic  Hospital,  to  wh
ich  the  patient  can  be 

sent  for  more  prolonged  expert  treatment. 
   A  ̂ ^^^f  hospital  ol 

this  nature  can  be  found  in  the  Victoria  Eye
  Memorial  m  Colombo 

Ceylon.   The  prevalence  and  importance 
 of  eye  disease  m  the 

tropics  caamot  be  too  strongly  insisted  upon    T
he_  cases  of  oph- 

thalmia are  so  frequent  that  it  has  been  stated  that  m  no
  region  ol 

the  world  is  conjunctivitis  so  common,  which  ma
y  be  due  to  tne 

high  temperature  which  favours  the  growth
  of  micro-organisms  ; 

to  the  overcrowded  and  filthy  native  dwelHngs, 
 which  favour  their 

dissemination  ;  to  the  dirty  habits  of  the  lower-c
lass  natives  ;  and 

to  the  presence  of  large  numbers  of  flies  at  cert
ain  seasons  which 

also  materially  assist  in  the  spread  of  infection 
 from  the  diseased 

to  the  healthy.    Moreover,  these  factors  are  rein
forced  by  the 

irritation  caused  by  the  glare  of  the  sun,  and  by  the
  dust,  -bhnd- 

ness  is  also  very  prevalent  in  the  tropics.    Denham, 
 m  his  report 

on  the  census  in  Ceylon  in  191 1,  states  that,  m  a  popula
tion  of 

4,106,350  persons,  there  were  3,957  blind  persons,
  which  hgures 

when  analyzed,  showed  that  there  were  11  bhnd  men  and
  8  blind 

women  in  every  10,000  men  and  women  in  Ceylon.    In  India
,  in 

1901  there  were  12  blind  men  and  12  blind  women  per  10,000  of  ea
ch 

sex  ;  while  in  England,  in  1901,  there  were  8  blind  men  and  7  bhnd 
women  per  10,000  of  each  sex. 

Dr.  Andreas  Nell  in  his  statistics  of  the  Victoria  Eye  Memorial  Hospital  in 

Colombo,  Ceylon,  for  the  years  1 906-191 1  shows  that  the  causes  oi  blmdness 
in  Ceylon  may  be  classified  as  follows  : —  ,   „      j  t,-i- 

Congenital  Causes —These  included  malfonnations  of  the  eyebaU,  and  sypiiiiis 
acting  upon  the  optic  nerve,  retina  and  choroid.  ,  i,  1    •  • 

Local  Eye  Diseases. — Ophthalmia  neonatorum,  Purulent  ophthahnia  m 

adults,  Catarrhal  ophthalmia,  Granular  ophthalmia.  Ulceration  of  the  cornea. 
Severe  paralysis  of  the  ocular  muscles,  and  Glaucoma.  _ 

Traumatisms— Injuries  from  sticks,  thorns,  and  edges  of  leaves  m  the  jungle, 

from  spikes  in  the  paddy  ear,  from  the  tips  of  the  blades  of  water-grasses. 
Some  of  these  injuries  are  at  first  trifling,  but  may  become  septic,  and  so  cause blindness. 

Constitutional  Diseases. — These  include  syphiUs,  maUgnant  tumours,  leprosy, 
tuberculosis  and  enteric  fever,  but  malarial  cachexia  was  not  met  with  as  a 
cause  of  blindness,  nor  was  agchylostomiasis. 

Drugs. — ^Alcohol  (most  common)  ;  tobacco  (rare)  ;  quinine  and  opium  (very 
rare) . 

There  can  be  no  doubt  that  bhndness  arises  from  neglect  of  the 

l.rivial  cases  of  eye  disease,  and  from  septic  infection,  and  that, 

as  medical  aid  becomes  more  readily  available  and  hygiene  is  im- 
proved, this  serious  affliction  will  diminish  in  the  tropics. 

For  the  purposes  of  the  few  remarks  which  we  propose  to  make 

it  will  be  convenient  to  divide  the  subject  into:  A — Eye  Diseases 

Proper  ;  and  B — -Eye  Comphcations  of  Tropical  Diseases. 
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A.  EYE  DISEASES  PROPER.  . 

Congenital  Defects. 

These  are  by  no  means  uncommon  in  the  tropics,  and  our  experi- 
ence includes  cases  of  apparent  anophthalmus  or  microphthalmus, 

coloboma,  and  albinism. 

Colour  Blindness. 

This  is  of  importance,  and  natives  who  are  to  be  employed  as  pilots 
or  on  railways  should  be  examined  as  to  their  power  of  distinguishing 
colours  ;  and,  indeed,  if  this  has  been  neglected,  it  is  advisable  to 
examine  the  existing  employes,  as  the  results  of  such  examinations 

are  sometimes  surprising.  In  testing,  only  the  Eldridge-Green 
lamp  and  method  should  be  used. 

Errors  of  Refraction. 

A  subject  which  has  begun  to  attract  a  considerable  amount  of 
attention  is  the  condition  of  the  eyes  of  native  children  in  the  more 

modern  and  higher  class  native  schools,  as  regards  errors  of  refrac- 
tion ;  but  the  medical  inspection  of  native  schools  in  the  tropics  is 

at  present  neglected,  though  the  children  suffer  from  what  may  be 
termed  book  hunger,  and  so  strain  their  eyes  excessively. 

Foreign  Bodies. 

In  addition  to  the  usual  foreign  bodies  met  with  in  the  temperate 

zone,  small  flies  are  apt  to  get  into  the  eye  in  the  early  evening, 
and  some  of  these  are  very  irritating,  and  may  cause  congestion  ; 

or,  by  introducing  micro-organisms,  conjunctivitis. 

Pterygium. 

In  this  disease  the  pinguecula,  being  irritated,  spreads  on  to  the 

cornea,  and  carries  the  conjunctiva  with  it,  thus  giving  rise  to 

triangular  folds  extending  from  the  ocular  conjunctiva  to  the  cornea 

on  the  inner  or  outer  aspects  of  the  eye.  It  is  very  common  in  the 

tropics,  especially  among  coolies  in  Indo-China. The  treatment  is  removal. 

Hypersemia  of  the  Conjunctiva. 

This  is  extremely  common,  being  caused  by  the  glare  of  the  sun 

or  by  the  dust,  especiaUy  in  sandy  regions,  and  is  especiaUy  apt 

to  occur  in  persons  who  have  some  shght,  and  perhaps  unnoticed, 

error  of  refraction.  It  is  also  more  liable  to  occur  in  persons  who 

have  some  congestion  of  the  naso-pharynx,  and  is  one  of  the  symp- 

toms of  rhinitis  spastica  vasomotoria.  Usually  the  symptoms  arc- 

but  slight,  but  the  eyes  are  inchned  to  water  ;  this  is  aggravated 
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by  exposure  to  light,  while  the  pati
ent  may  complain  of  a  slight 

feelineof  erit  in  the  eye  or  of  a  burmn
g  sensation. 

'"KSnation,  a'^portion  of  the  palpebral  and  of  the  ocul^^^^ 

conjunctiva  is  seen  to  be  congested, 
 while  the  secretion  from  he 

Meibomian  glands  is  noticed  to  be  in
creased  m  amount  and  the 

eves  tJ  be  watery.  Treatment  cons
ists  in  bathing  with  warm 

/per  cent  sdution  of  boric  acid,  in  givi
ng  the  eye  rest  and  m 

Cvearing  Neutral-tinted  or  yellowish-tinted
  glasses  (Xanthophyllme), 

wSch  ?an  be  obtained  in  three  strengths-
Hght,  medmm.  or  strong. 

Conjunctivitis. 

This  is  extremely  common  in  the  tropics
  among  natives  and 

Europeans^  and  may  be  chnically  subdi
vided  i^to-(i)  Coniunc- 

tivitis catarrhalis  ;  (2)  Conjunctivitis  gonorrhoica; 
 3  Ophthahii  a 

neonatorum  •  (4)  Conjunctivitis  trachomatosa
 ;  (5)  Epitheliosis 

desquamativa  ;  (6)  Conjunctivitis  phlyctenulo
sa  ;  (7)  Conjunctivitis 

vernalis  Diphtheria  is  not  common  m  the  tro
pics,  and  diphtheritic 

coniunctivitis  is  rare,  while  ophthalmia  nodosa  is
  extremely  rare, 

but  can  be  caused  by  caterpillar  hairs,  or  plant 
 hairs,  becoming 

embedded  in  the  conjunctiva. 

Conjunctivitis  Catarrhalis. 

This  may  be  subdivided  into  the  acute,  the  chronic 
 and  the 

follicular  forms.  . 

The  Acute  Variety— This  is  very  common  m  the  tropics,  w
here 

it  may  occur  in  epidemics.  The  most  common  cause  i
s  the  Koch- 

Weeks  bacillus,  which  may  induce  a  very  severe  form  
of  inflam- 

mation ;  while  almost  as  frequently  the  Morax-Axenfeld  bacillus
 

causes  a  milder  though  more  prolonged  attack,  often  called  angula
r 

conjunctivitis.  Rarer  causes  are  the  pneumococcus  and  staphy- 
lococcus. The  small  eye  fly  of  Ceylon  is  suspected  of  being  an  agent 

in  the  spread  of  this  disease  in  Colombo. 

The  disease  begins  with  photophobia,  burning  and  itching  in  the 

eyes,  with  a  sensation  of  grit,  all  of  which  symptoms  are  more  pro- 
nounced in  the  morning  than  in  the  evening,  when  the  eyehds  are 

often  glued  together  by  the  dried  conjunctival  secretion. 

On  examination,  the  palpebral  and  ocular  conjunctivae  are  seen 

to  be  red  and  congested,  and  sometimes  to  be  marked  by  red  spots 

indicative  of  small  haemorrhages,  while  the  conjunctival  secretion 

is  increased  in  amount,  and  may  have  particles  of  mucus  swimming 

in  it,  or  it  may  be  largely  composed  of  mucus,  or  in  severe  cases  it 

may  be  purulent.  Usually  both  eyes  are  attacked.  The  disease 

may  disappear  in  eight  to  fourteen  days  if  untreated,  but  more 

usually  it  becomes  chronic.  The  complications  most  commonly 
observed  are  corneal  ulcer  and  iritis. 

The  best  treatment  in  severe  cases  is  to  evert  the  eyehds,  and  to 

lightly  mop  the  inflamed  conjunctiva  with  2  per  cent,  solution  of 

silver  nitrate,  followed  by  a  weak  solution  of  salt,  or  by  instilling  a 
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10  per  cent,  solution  of  protargol,  or  lo  to  35  per  cent,  of  argyrol. 
Ice  compresses  are  very  soothing.  For  the  inflammation  due  to 
the  diplobacillus  of  Morax  and  Axenfeld,  the  best  treatment  is  to 

instil  a  0-25  per  cent,  solution  of  zinc  sulphate  two  or  three  times 
a  day,  or  a  0-50  per  cent,  solution  once  a  day.  When  the  acute 
symptoms  have  subsided,  a  little  adrenalin  may  be  added  to  the 
zinc  sulphate  solution. 

In  order  to  prevent  the  sticking  together  of  the  eyelids,  a  a  per 

cent,  ointment  of  boric  acid,  or  a  J  per  cent,  strength  of  white  pre- 
cipitate ointment,  may  be  used. 

It  is  almost  unnecessary  to  state  that  no  bandage  should  be 

applied  to  the  eye,  or  that  the  disease  is  contagious,  and  that  it  is 

necessary  to  warn  the  patient's  friends  of  the  danger  of  the attack. 

The  Chronic  Variety  may  be  the  sequela  to  an  acute  attack,  or 

may  be  in  the  form  of  the  angular  conjunctivitis  due  to  the  Morax- 
Axenfeld  bacillus,  or  due  to  eyestrain  or  local  injury  by  wind,  dust 

or  foreign  bodies,  or  the  use  of  alcoholic  liquors. 

The  symptoms  are  most  marked  at  night,  when  the  patient  feels 

as  though  a  foreign  body  was  in  the  eye  or  has  sensations  of  rainbow 

colours.  The  eyes  are  apt  to  burn  and  to  be  dazzled  by  light.  In 

the  morning  the  lids  are  stuck  together.  Sometimes  there  is 

excessive  secretion,  and  sometimes  there  is  lessened  secretion.  If 

neglected,  this  chronic  variety  may  last  for  years,  and  may  lead 

to  epiphora,  ectropion,  or  ulceration  of  the  cornea. 

The  treatment  is  the  same  as  for  the  acute  stage,  but  the  best 

therapy  is  the  zinc  sulphate  drops  in  the  form  of  a  J  per  cent,  solu- 
tion applied  night  and  morning. 

The  Follicular  Variety  may  occur  in  epidemics,  and  may  be  acute, 

when  it  is  usually  of  bacterial  origin  ;  or  chronic,  when  it  is  usually 

non-bacterial.  It  is  characterized  by  the  formation  of  small  round 

pale  granules  about  the  size  of  a  pin's  head,  and  is  easily  mistaken 

for  conjunctivitis  trachomatosa  ;  but  the  granules  are  usually  best 

marked  in  the  inferior  fornix,  while  those  of  trachoma  are  more 

marked  in  the  superior  fornix  and  tarsus,  which  must  be  most  care
- 

fully examined  by  retroverting  the  Hd  and  the  retrotarsal  fold  in 

order  to  be  certain  that  trachoma  is  absent.  In  the  acute  form  the 

treatment  is  the  same  as  for  acute  catarrhal  conjunctivitis,  
but 

when  chronic  it  is  usual  to  apply  copper  sulphate  treatment.  A
n 

ointment  of  i  in  1,000  copper  sulphate  or  i  in  100  copper  citrat
e  is 

recommended  by  some  authorities. 

Conjunctivitis  Gonorrhoica. 

This  is  so  well  known  that  no  special  reference  need  be  m
ade  to  it. 

Conjunctivitis  Neonatorum. 

This  is  usually  due  to  the  gonococcus,  but  may  be  caused
  by  a 

streptococcus  or  probably  by  a  chlamydozoon. 
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Micrococci  and  Conjunctivitis. 

COCCI,  ine  uram-negai-ivc;  c<ji.<-i  ^^^.j.^..^.--.- 

ated  from  one  another  by  cultivation  in  sugar  media. 

Organism. Glucose. Maltose. 

Gonococcus 
Meningococcus 
Micrococcus  catarrlialis 

+ 
+ + 

+ + 

Acid  only,  +  ;  acid  and  gas,  {  ;  neither,  - . 

Conjunctivitis  Trachomatosa. 

Synonym —Ophthalmia  ̂ gyptiaca. 

This  is  exceedingly  common  in  China,  where  70  per  cent,  of  the 

children  in  Hong  Kong  are  said  to  be  infected.  It  is  also  common 

in  many  other  parts  of  the  tropics,  especially  in  India,  Japan,  and 

South  America ;  but  it  is  also  prevalent  in  North  Africa,  especially  in 

Egypt,  in  South  Africa,  and  in  Southern  Europe.  It  is  an  infectious 

disease,  believed  by  many  authorities  to  be  due  to  a  chlamydozoon 

described  by  Halberstaedter  and  Prowazek.  A  fungus— e.g.,  the 

Microsporon  irachomatosum — has  been  described  by  Noiszewski, 

which  is  only  distinguishable  from  Malassezia  furfur  by  the  smallness 

of  its  conidia.  With  regard  to  the  chlamydozoon,  it  occurs  in  the 

cytoplasm  of  epithehal  cells  as  fine  granules,  which  increase  in  size, 

and  separate  so  as  to  enclose  a  cavity  at  first  free  from  granules,  in 

which  subsequently  very  minute  granules  appear. 

Probable  etiology. — There  is  a  growing  suspicion  that  trachoma  is  essen- 
tially a  disease  arising  from  chronic  urethritis  in  men  and  chronic  vaginitis  in 

women,  because  cell-inclusions  of  a  chlamydozoan  nature  have  been  found  by 
several  observers  in  the  discharge  from  the  urethra  of  men  suffering  from 
gonorrhoea,  While  Castellani  has  found  similar  inclusions  in  a  man  in  Colombo 
who  is  believed  never  to  have  had  gonorrhoea.  Further,  similar  bodies  have 
been  found  in  the  vaginal  discharge  of  women  w'hose  children  have  suffered 
from  the  form  of  ophthalmia  neonatorum  in  Which  no  gonococci  or  strepto- 

cocci can  be  found.  Further,  Castellani  has  found  similar  bodies  in  a  case 
which  may  have  been  one  of  the  rare  acute  inflammations  of  a  pure  trachoma 
without  granule  formation,  and  which  may  have  been  induced  in  the  acute 
form  because  the  woman  in  question  Was  run  down  owing  to  the  acute  attack 
of  malaria  from  which  she  suffered.  This  case  emphasizes  the  fact  that  these 
bodies  should  be  looked  for  in  those  so-called  attacks  of  malarial  conjunctivitis 
which  are  found  associated  with  attacks  of  malarial  fever.  Finally,  Linder 
has  produced  a  chronic  conjunctivitis  by  transferring  the  secretion  of  vagina 
and  urethra  mentioned  above  to  monkeys.  This  experimental  conjunctivitis 
was  associated  with  the  formation  of  granules  clinically  and  anatomically 
resernbling  the  conjunctivitis  trachomatosa  of  man. 
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Method  of  Infection.— The  infection  is  carried  by  the  hands, 
towels,  handkerchiefs,  etc.,  from  the  sick  to  the  healthy.  There 
is  no  evidence  of  aerial  transmission.  The  agency  of  flies  in  the 
transmission  of  eye  disease  has  long  been  known — for  example, 
Budd,in  1862,  considered  it  proven  that  they  transmittedophthalmia 
asgyptiaca  ;  while  Laveran,  in  1880,  announced  that  the  same  fact 

apphed  to  the  conjunctivitis  seen  in  Biskra  ;  and  Howe,  in  1888, 
stated  that  the  number  of  cases  of  conjunctivitis  in  Egypt  increased 
in  proportion  with  the  increase  of  flies,  and  were  more  prevalent  in 
the  Delta,  where  there  were  many  flies,  than  in  the  Desert,  where 
there  were  few.  Nuttall  and  Jephson  consider  the  spread  of 
ophthalmia  cegyptiaca  by  the  agency  of  flies  to  be  definitely  proved. 

The  '  pink  eye  '  of  school-children  in  Florida  is  beheved  to  be  spread 
by  minute  flies  of  the  genus  Hippelates. 

That  some  other  factor,  in  addition  to  those  mentioned  above,  is 

necessary  to  explain  the  epidemiology  of  trachoma  is  evident  from 
the  fact  that  the  disease  does  not  often  spread  to  the  attendants 

or  to  inhabitants  of  the  same  house  as  the  infected  person.  This 

other  factor  may  be  some  local  derangement — as,  for  example,  a 
slight  attack  of  conjunctivitis  ;  or  some  general  derangement,  as, 
for  example,  an  attack  of  fever. 

Pathology. — ^The  essential  feature  of  the  disease  is  a  round -celled  infiltration 
into  the  conjunctiva  associated  with  hypertrophy  of  the  papillae  oi  that 
inembrane. 

Morbid  Anatomy. — The  papillae  of  the  conjunctiva  are  hypertrophied  and 
the  trachoma  granules  are  formed  from  accumulations  of  round  cells  which  are 
peiipherally  lymphocytes  and  centrally  mononuclear  leucocytes,  with  a  few 
macrophages.  These  cells  are  supported  by  a  delicate  connective  tissue 
which  contains  plasma  cells.  Pannus  is  a  layer  of  new-formed  connective 
tissue  which  is  rich  in  cells  and  bloodvessels. 

Symptomatology.- — An  acute  attack  may  begin  with  acute  inflam- 
matory symptoms,  oedema  of  the  eyelids,  great  swelling  of  the  con- 

junctiva, and  profuse  purulent  secretion.  On  examination,  the 
conjunctiva  is  studded  with  the  typical  nodules,  but  these  may  not 
be  apparent,  and  may  even  at  first  be  absent.  These  acute  attacks 
may  be  complicated  with  corneal  ulcers. 

A  chronic  attack  often  begins  insidiously,  the  acute  phase  being 
absent,  very  mild,  or  unnoticed,  and  usually  the  patient  is  not  seen 
until  the  eyesight  is  dimmed  by  the  pannus  over  the  cornea.  In 
other  cases  the  disease  sets  in  with  photophobia,  pain,  and  watering 

of  the  eye  ;  the  lids  stick  together  in  the  morning,  and  there  is  dim- 
inution of  visual  acuity.  The  eye  is  not  fully  opened,  partly  because 

of  the  photophobia,  and  partly  because  the  upper  lid  is  swollen  and 

heavy.  On  everting  the  lids,  the  tarsal  and  transitional  conjunc- 
tivae are  found  to  be  swollen  and  red,  and  either  velvety  in  appear- 

ance, or  with  distinct  nodules  which  are  most  marked  on  the  upper 

lid.  These  nodules  or  granules  are  of  considerable  importance  in 
the  differentiation  between  trachoma  and  follicular  conjunctivitis, 

and  it  is  to  be  specially  noted  that  those  of  trachoma  are  larger  in  the. 
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superior  fornix  than  in  the  inferior  fornix.  It  is  therefore  important 

to  examine  the  superior  retrotarsal  fold  very  carefully.  On  the 

tarsal  conjunctiva  the  granules  are  not  so  prominent,  and  are  there- 
fore less  easily  seen.  A  trachoma  granule  is  typically  a  grey, 

roundish,  translucent  granule,  comparable  to  a  grain  of  boiled  sago 

in  appearance.  Harston's  sign  is  a  linear  groove  running  almost 

horizontally  outwards  from  the  external  canthus.  The  hyper- 

trophy of  the  conjunctiva  increases  until  some  indefinite  limit  is 

reached,  when  it  ceases  and  cicatrization  sets  in  ;  but  if  the  hyper- 

trophy is  excessive,  it  may  last  for  years,  and  the  cicatrization  may 

develop  slowly  but  surely. 
The  cicatrization  shows  itself  at  first  as  whitish  striae  on  the  tarsal 

conjunctivae,  which,  becoming  more  numerous,  unite  into  a  net- 
work, the  meshes  of  which  are  occupied  by  the  hypertrophied  con- 

junctiva, which  gradually  diminish  as  cicatrization  proceeds,  until 

the  conjunctiva  becomes  pale  in  colour.  In  some  cases  this  cica- 
trization is  very  slight  and  hardly  noticeable,  while  in  others  it  may 

produce  serious  complications. 
The  loss  of  vision  is  due  to  pannus  and  ulceration  of  the  cornea, 

the  former  being  a  deposit  of  vesicular  gelatinous  tissue  on  the 
cornea,  which  becomes  uneven  and  raised  in  fine  projections  ;  while 

the  latter  may  occur  with  the  pannus  or  separately. 

The  sequelae  of  trachoma  may  be  classified  into  : — 
(a)  Corneal  ulceration  and  pannus,  leading  to  opacities. 
(b)  Cicatrization,  leading  to  (i)  Trichiasis,  in  which  the  cilia  are 

turned  backwards  and  may  touch  the  cornea  ;  {2)  Entropion,  in 
which  the  border  of  the  lid  is  turned  backward  ;  (3)  Ectropion,  in 
which  the  lid  is  everted  ;  (4)  Symblepharon  posterius,  in  which  the 
fornix  is  diminished  in  depth,  and  the  lid  is  tightly  fastened  to  the 

eyeball. 
(c)  Conjunctival  xerosis,  in  which  the  conjunctiva,  owing  to 

atrophy,  loses  its  secreting  powers,  and  becomes  dry  and 
shrunken. 

Treatment. — -The  acute  cases  are  to  be  treated  with  silver  prepara- 
tions, as  described  for  conjunctivitis. 

When  the  follicles  are  well  developed  it  is  usual  to  express  them 

by  means  of  a  flat  Grady's  forceps  or  by  the  roller  forceps  of  Knapp, 
but  this  must  be  performed  under  an  anaesthetic.  The  ruptured 
surface  is  then  painted  with  a  solution  of  perchloride  of  mercury, 

and  after  one  or  two  days'  interval  the  daily  appHcation  of  solid 
copper  sulphate  is  commenced,  which  may  be  applied  pure  or  as  a 

Ginestou's  crayon,  which  consists  of  sulphate  of  copper,  i-o  gramme  ; 
orthoform,  0-5  gramme ;  holocain  hydrochloride,  0-5  gramme ; 
gum  tragacanth,  o-i  gramme  ;  and  water  as  may  be  required.  The 
above  are  the  quantities  required  to  make  a  pencil  5  centimetres 
in  length. 

Harston  strongly  recommends  treatment  by  carbon  dioxide  snow, 
which  has  produced  excellent  results  in  many  hands,  and  as  it  has 
only  to  be  appUed  once  a  fortnight  is  useful  for  general  out-patient 
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work.  It  is,  however,  very  painful,  and  this  pain  is  not  prevented 
by  cocaine,  which  therefore  need  not  be  used. 

Hegner  and  Baumm  have  advised  treatment  by  quartz  hght, 

while  other  methods  are  Galezowski's  excision  of  the  retrotarsal 

folds,  Kuhnt's  removal  of  the  tarsus,  while  treatment  by  Merk's 
extract  of  abrin,  Mayon's  X-ray  method,  and  Treacher  Collins's 
radium  treatment  may  be  mentioned. 

Epitheliosis  Desquamativa. 

Synonym. — Samoan  eye  disease. 
Under  this  term  Leber  and  von  Prowazek  have  described  a  form 

of  conjunctivitis  which  they  met  with  in  Samoa,  where  they  exam- 
ined and  treated  seventy-nine  fresh  infections.  They  consider  the 

causation  to  be  a  chlamydozoon — Lyozoon  atrophicans  Leber  and 
von  Prowazek  1911,  which  is  found  in  the  milky  secretion  in  the 

form  of  trachoma-like  bodies,  which,  when  coloured  by  Giemsa,  show 

blue  poles  and  a  central  lacuna.  These  bodies  are  either  intra- 
cellular or  extracellular.  The  intracellular  bodies  form  what  is 

commonly  called  a  '  cell  inclusion  of  small  granules,'  which  take 
on  a  violet-red  coloiu"  when  stained  by  Giemsa,  and  are  called  the 

'  elementary  bodies,'  and  lie  in  the  centre,  while  the  larger  initial 
bodies  lie  at  the  periphery.  These  parasites  cause  a  hypertrophy 
of  the  cell  nucleus,  which  eventually  leads  to  an  atrophy  of  the  cell. 

The  disease  was  conveyed  to  guinea-pigs.  1 

The  symptoms  begin  with  pain,  photophobia,  and  hvid  coloration 

of  the  uppi^r  and  lower  hds,  while  a  milky  secretion  is  poured  out, 
which  is  composed  at  first  of  epithehal  cells  only,  but  may  become 

purulent.  Granules  similar  to  those  of  trachoma  do  not  develop, 

but  atrophy  of  the  conjunctiva  ensues.  The  treatment  recom- 
mended is  pyoktanin  in  the  proportion  of  i  in  1,000  to  i  in  100. 

Conjunctivitis  Vernalis. 

Synonyms. — Conjunctivitis  .Estivahs,  Spring  catarrh. 

Definition. — A  chronic  form  of  conjunctivitis,  resembhng  con- 

junctivitis trachomatosa,  but  occurring  in  the  spring  and  summer, 

and  disappearing  in  the  autumn  and  winter. 

Remarks.— Spring  catarrh  is  apparently  not  so  rare  in  the  Tropics 

as  in  the  Temperate  Zone,  as  NeU  informs  us  that  he  has  met  with 

thirty-eight  cases  in  Ceylon. 

iEtiology. — The  cause  is  unknown,  but  some  authorities  consider 

that  it  is  due  to  sunHght,  while  others  hold  that  it  is  an  infection 
from  the  skin. 

Symptomatology.— On  the  approach  of  the  warm  weather  in 

spring  the  eyes  begin  to  itch  and  water.  The  conjunctiva  becomes 

red,  and  photophobia  is  experienced.  On  examination,  the  con- 

junctiva is  seen  to  be  covered  with  broad,  flattened  papilLne,  over 

which  a  bluish-white  film  is  seen.    The  affection  lasts  during  the 
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summer,  wanes  in  the  autumn,  and  disappears  in  the  winter,  only 
to  recur  in  the  spring. 

Diagnosis. — The  diagnosis  must  be  made  by  tlie  liistory  and  by 
the  bluish-white  sheen  over  the  papillae.  It  resembles  trachoma, 
but  the  granules  are  broader,  harder,  and  paler,  while  the  history 
is  distinctive. 

Treatment. — Protective  glasses  must  be  worn,  and  zinc  sulphate 
lotion  (J  per  cent.)  dropped  into  the  eyes.  If  the  itcliing  is  very 
severe,  it  is  recommended  to  apply  a  few  drops  of  a  very  weak 
solution  of  acidum  aceticum  dilutmn.    Iron  tonics  are  also  advised. 

Lachrymal  Sac. 

The  lachrymal  sac,  being  in  direct  connection  with  the  nose,  is 

very  liable  to  harbour  micro-organisms  and  fungi,  and  is  therefore 
a  possible  source  of  infection  for  the  conjunctiva  and  cornea. 

Cornea. 

Phlyctenular  keratitis  is  common  as  a  sequela  to  conjunctivitis 

phlyctenulosa,  both  of  which  act  as  common  predisposing  causes  to 
pterygium,  which,  according  to  Harston,  is  extremely  common 
among  the  Chinese. 

Ulcus  Serpens  Corneae. 

Tills  appears  as  a  greyish-white  or  yellowish  slightly  depressed 
disc  near  the  centre  of  the  cornea,  the  rest  of  which  is  clouded.  It 

is  associated  with  iritis  and  turbidity  of  the  vitreous,  hypopyon, 
and  more  or  less  cedema  of  the  lids,  with  conjunctivitis,  cychtis, 

photophobia,  and  pain,  except  in  the  so-called  '  torpid  '  cases.  The 
ulcers  increase  in  depth  and  extent ;  perforation  occurs  into  the 
anterior  chamber,  which  contains  sterile  pus,  which  now  escapes, 
and  at  the  same  time  prolapse  of  the  iris  may  occur.  The  inflam- 

mation now  comes  to  an  end,  but  panophthalmia  may  occur.  The 
most  common  cause  in  the  tropics  is  the  pneumococcus,  which  may 
often  be  found  in  the  nose  of  the  same  patient.  The  prognosis  is serious. 

Treatment. — ^The  cauterization  of  the  ulcer  and  apparently  clear border  with  the  actual  cautery  is  an  imperative  immediate  treat- 
ment, followed  by  application  of  atropine,  iodoform,  or  orthoform 

powder,  or  i  per  cent,  xeroform  ointment,  or  callaryol  ointment 
3  per  cent.,  and  moist  and  warm  compresses.  Harston  recommends 
douching  with  hydrogen  peroxide  as  an  adjuvant  to  the  usual 
treatment,  while  i  in  40  formaUn  solution  is  also  recommended,  but 
must  be  preceded  by  cocain,  as  it  is  very  painful.  Perforated  ulcers 
are  best  treated  by  iridectomy  on  each  side  of  the  synechia.  Har- 

ston operates  on  the  worst  eye  of  the  two  when  both  are  involved 
as  operative  interference  is  apt  to  set  up  a  severe  irido-cycHtis  in 
the  poorly-nounshed  Chinese  cooHe,  with  eventual  loss  of  sight  in 
^he  eye.    The  nasal  infection  must  also  be  treated  by  antiseptic 
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Iris. 

Diseases  of  the  iris  are  as  common  in  the  Tropics  as  in  the  Tem- 

perate Zone.  Those  which  are  specially  connected  with  tropical 
disease  will  be  mentioned  below,  but  it  is  well  to  remember  that  in 

native  races  the  stroma  of  the  iris  is  laden  with  pigment,  which 

probably  accounts  for  its  slow  reaction  to  mydriatics. 

Cataract. 

This  disease  is  said  to  be  on  the  wane  in  the  Temperate  Zone,  but 

is  very  rife  in  the  Tropics.  In  fact,  its  home  is  said  to  be  in  India, 

the  ophthalmic  surgeons  of  which  have  great  reputation.  Colonel 

Smith,  of  Jullundur,  has  perfected  a  complicated  but  most  successful 

operation  for  intracapsular  extraction. 

Sometimes  in  the  Tropics  it  is  impossible  to  wait  until  the  cataract 

ripens,  and  operations  may  have  to  be  performed  on  immatu
re 

cataracts.  To  meet  this  difficulty,  Nell  has  devised  a  modification 

of  the  usual  procedure,  which  consists  in  performing  a  zonulotomy 

by  means  of  a  special  hook  introduced  through  the  corneal  wou
nd 

made  for  a  cataract  extraction  and  under  the  iris.  After  this  pr
e- 

hminary  proceeding  he  completes  the  operation  by  intra
capsular 

extraction  of  the  lens. 

Glaucoma. 

Acute  glaucoma  is  rare  in  the  Tropics,  while  chronic  glauc
oma  is 

common  •  but  the  signs,  symptoms,  and  treatment  are  the  same  as 

in  the  Temperate  Zone.  The  EUiot  operation  of  trephmmg
,  with 

or  without  subsequent  iridectomy,  is  recommended. 

Fundus  Oculi. 

The  colour  of  the  fundus  ocuh  depends  upon  the  amount 
 of  retinal 

pigment  present  and  to  a  less  degree  upon  the
  amount  of  the 

choroidal  pigment  visible.  It  therefore  shows  v
ariations  from  the 

European  standard  in  dark  and  yellow  races.  I
n  these  races  the 

amount  of  retinal  pigment  is  increased,  and  may  c
ompletely  conceai 

that  of  the  choroid,  and  so  produce  a  uniform  y
ellowish  colour,  as 

seen  in  the  Chinese  ;  or  a  dark  reddish,  or  even 
 an  almost  greyish- 

red  colour,  as  seen  in  the  various  negro  rac
es.- 

On  the  other  hand,  when  the  retinal  and  cho
roida  pigments  are 

diminished,  as  in  albinism  ;  then  the  white  
sclerotic  shows  through, 

and  the  fundus  becomes  of  a  hghter  red  co
lour  than  normal. 

Sunlight. 

The  effect  of  sunlight  on  the  eyes  has  be
en  studied  by  Sisson, 

who  considers  that  there  is  ample  proof  th
at  light  injures  the  eye, 

and  that  it  may  possibly  be  the  cause  o
f  some  diseases  of  thc  cye 

the  ̂fio  ogy  of  which  is  but  little  un
derstood.  Schmidt  consideis 

that  nyctlbpia  and  hemeralopia  may 
 be  caused  by  excessive  light. 

The  use  of  protective  xanthophyUine  g
lasses  is  recommended. 
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B.  EYE  COMPLICATIONS  OF  TROPICA
L  DISEASES. 

Malaria. 

Malaria  is  held  to  be  responsible  for  conjun
ctivitis,  serpiginous 

corneal  ulcers,  malarial  iritis,  and  retino-
choroiditis,  as  well  as 

amaurosis.  .       .       f  x  ±u.~.  +r-^T^;^e 

Until  a  few  years  ago,  the  majority  of  the  fe
vers  of  the  tropics 

including  enteric  fever,  were  classified  as  malar
ia,  and  any  local 

affection  of  an  unknown  nature  was  also  classifi
ed  m  the  same 

manner.  The  case  of  conjunctivitis  in  which  one 
 of  us  found  celi- 

inclusions  would  a  few  years  ago  have  been  named  mala
rial.  _  We 

are  therefore  of  the  opinion  that  the  existence  of  m
alarial  conjunc- 

tivitis has  not  been  proved.  ;         r  i. 

Keratitis  Dendritiea.— This  keratitis  is  that  variety
  of  herpes 

corner  febrilis  (sometimes  called  '  herpes  cornese  zost
er  )  which 

gives  rise  to  those  ulcers  (formed  from  the  rupture
d  herpetic 

vesicles)  which  extend  in  certain  directions  only  as  grey
  forked 

strice  with  lateral  branches,  which  break  down,  thus  formin
g  a 

branched  ulcer  with  grey  margins.  The  ulcer  then  become
s  clean 

and  heals  after  one  to  three  months,  leaving  a  branched  opacity  of 

the  cornea.  This  is  one  form  of  corneal  ulcer  to  which  the  nam
e 

'  serpiginous '  is  given,  but  it  equally  applies  to  ulcus  rodens  and 

keratitis  marginalis  superficialis,  which,  as  far  as  we  know,  have 

never  been  stated  to  be  of  malarial  origin.  Keratitis  dendritiea 

was  first  described  by  Kipp  in  America,  who  stated  that  nine  out 

of  every  ten  cases  were  malarial. 

The  treatment  must  be  that  described  for  malaria,  as  well  as  con- 

stitutional, and  it  is  usual  to  recommend  that  the  ulcers  be  treated 

by  a  piece  of  blue  stone  whittled  to  a  fine  point,  and  carried  carefully 

along  the  furrow  made  by  the  ulcer,  or  by  careful  cauterization  by 
the  actual  cautery. 

Keratitis  Profunda— Sywo«yws.— Keratitis  parenchymatosa  cir- 

cumscripta, or  Central  Parenchymatous  Infiltration  of  the  Cornea. 

This  is  said  by  Arlt,  among  other  causes,  to  be  brought  about  by 
chronic  malarial  cachexia.  It  begins  with  a  grey  opacity,  situate 

in  the  middle  and  deep  layers  of  the  centre  of  the  cornea,  and  over 

which  the  corneal  surface  is  grey  and  punctate.  Seen  with  a 

magnifying-glass,  the  opacity  resolves  into  dots  and  maculae,  or  grey 

interlacing  striae.  After  remaining  four  to  eight  weeks,  it  slowly 
abates  without  ulceration.  The  iris  may  be  hypertemic,  and  there 

may  or  may  not  be  symptoms  of  inflammation  of  the  cornea,  which 

may  recover  completely,  or  with  some  opacity.  The  treatment 
would  be  the  same  as  for  malaria,  but  it  must  be  definitely  stated 
that  the  cause  is  unknown. 

Iritis. — Secondary  iritis  is  said  to  be  very  rarely  caused  by 
malaria,  but  even  this  is  open  to  doubt. 

Vitreous  Opacities. — Haemorrhage  and  serous  infusion  have  been 
described. 
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Amaurosis. — Malarial  amaurosis  is  described  in  Chapter  XXIX. 
under  the  term  '  Amaurotic  Pernicious  Fever,'  but  may  occur,  not merely  during  an  attack  of  malaria,  but  as  a  sequel,  and  as  such 
was  described  by  Jacobi  in  1868,  and  later  by  Chiarini.  It  is  due 
to  atrophy  of  the  optic  nerve. 

Retino-choroiditis. — This  was  first  described  by  Poucet  as  occur- 
ring in  chronic  malaria,  but  it  is  also  found  in  the  acute  and  in  the 

chronic  forms.  In  the  acute  affection  the  vessels  of  the  retina  are 
filled  with  corpuscles,  many  of  which,  contain  malarial  parasites. 
In  the  choroid  the  larger  vessels  contain  pigmented  leucocytes,  and 
many  of  which  contain  red  corpuscles  with  malarial  parasites.  The 
retina  is  hazy,  the  papilla  is  obscured,  and  there  are  retinal  haemor- 
rhages. 

The  amblyopia  may  be  teinporary  or  permanent.  In  the  chronic 
condition  there  is  atrophy  of  the  capillaries  of  the  choroid.  The 
macular  region  shows  small  whitish  dots,  in  the  centre  of  which 

retinal  pigment  can  be  seen.  These  changes  extend  to  the  periphery. 

Pathologically,  they  are  colloid  masses  in  Bruch's  membrane. 
Suppurative  Uveitis. — Suppurative  choroiditis,  leading  to  destruc- 

tion of  the  eye,  has  only  been  described  by  Pemnoff. 

Accommodation  Paralysis. — Accommodation  paralysis  and  spasm 
of  the  muscles  of  accommodation  have  been  described  by  Bull  and 
Slitting. 

Trypanosomiasis. 

Choroiditis,  cyclitis,  iritis,  and  optic  neuritis  of  a  temporar}^ 

nature,  are  reported  as  occurring  in  sleeping-sickness,  as  well  as 

engorgement  of  the  iris  and  loss  of  the  light  reflex,  with  wide  dilata- 
tion of  the  pupil. 

Relapsing  Fevers. 

Iridocyclitis,  or  iritis,  is  a  frequent  complication  of  the  relapsing 

fevers,  and  though  it  ultimately  ends  in  a  cure,  it  is  usually  pro- 
tracted. 

Plague. 

Conjunctivitis  is  common  in  plague  as  an  initial  symptom  ;  later 

a  plastic  uveitis  with  hypopyon  and  keratitis  may  occur,  and  call 

for  special  treatment  by  administration  of  mercur5^  local  installa- 
tion of  atropine,  and  blood  extraction  by  leeches. 

Leprosy. 

In  tubercular  leprosy  yellowish  translucent  nodules  of  a  non- 
vascular nature  may  develop  in  the  conjunctiva  near  the  cornea. 

Iritis  and  cyclitis,  with  or  without  the  formation  of  nodules,  may 

occur;  but  the  eye  complications  are  more  fully  dealt  ̂ vith  in 
Chapter  XLIII.,  to  which  the  reader  is  referred. 
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Cholera. 

Focal  necrosis  in  the  cornea  and  conjunctiva  has  be
en  reported  m 

convalescence  from  cholera,  while  a  form  of  cata
ract  dependmg 

upon  the  abstraction  of  water  takes  place  at  tmies  m 
 the  last  stage 

of  the  disease. 

Dysentery. 

Keratitis,  iritis,  and  irido-cyclitis  are  reported  in  dysentery,
  but 

in  which  variety  is  not  stated. 

Hikan. 

Under  this  term  a  curious  disease  is  described  by  various  ob
- 

servers, among  whom  Jeanselme  and  Risb.  The  main  symptoms 

appear  to  be  hemeralopia,  xerophthalmia,  dryness  of  the  skm, 
 and 

diarrhoea  occurring  in  young  children  in  Russia,  Brazil,  and  Japan. 

The  causation  is  unknown,  but  treatment  by  cod-liver  oil  is  said  to 

be  very  efficacious. 

Quinine. 

Amaurosis  associated  with  complete  deafness  may  set  in  after 

doses  of  less  than  i  gramme  of  quinine,  though  more  usually  after 

a  dose  of  3  grammes  and  upwards.  The  amaurosis  gradually  dis- 

appears, leaving  an  amblyopia  with  a  much  contracted  field  of  vision. 

This  result  is  due  to  a  destruction  of  the  ganghon  cells  of  the  retina 

by  the  quinine,  after  which  a  degeneration  of  the  optic  nerve  sets  m. 

The  symptoms  are  a  blanching  of  the  retina  and  disc,  due  to  spasm 

of  the  vessels,  and  loss  of  the  pupillary  light  reflex,  the  pupils  being  • 
widely  dilated. 

Atoxyl. 

Sudden  amaurosis  may  be  caused  by  atoxyl. 

Animal  Parasites. 

Ocular  Paragonimiasis. — Cysts  containing  Paragonimus  wesler- 
manni  have  been  reported  as  occurring  on  the  eyelids  and  orbit, 
and  so  hindering  the  movements  of  the  eyeball  and  obstructing 
the  vision. 

Ocular  Filariasis. — Loa  loa  has  been  noticed  in  the  ocular  and 

palpebral  conjunctiva  {vide  Chapter  XXI.,  p.  536 ;  and  Chapter  LX., 
p.  1442). 

In  addition  to  paragonimiasis  and  filariasis,  the  following  parasites 
occur  in  the  eye  or  its  adnexa  :  Agamodistomum  ophihalmobium 
Diesing  1850  {vide  p.  472)  ;  Monostomum  lentis  von  Nordmann  1832 

(p.  480) — both  of  which  may  be  stages  oiDicroccBlium  lanceatum  Stiles 
and  Hassell  1896  ;  Sparganum  mansoni  Cobbold  1883  (p.  499)  ; 
Agamofilaria  oculi  humani  von  Nordmann  1832  ;  Agamofilaria 
palpehralis  Pace  1867  wee  Wilson  1844;  Dermanyssus  gallince  De  Geer 

1778  (which  may  be  seen  as  a  dark  spot  embedded  in  the  cornea)  ; 
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Demodex  folliculorum  Simon  1842,  which  is  found  in  the  Meibomian 

glands,  and  may  cause  a  blepharitis.  The  larvce  of  DermaioUa 

cyaniventris  Macquart  1843  has  been  found  by  Malgahacs  under 
the  palpebral  conjunctiva  and  in  the  lachrymal  sacs  in  Brazil.  A 
larva  of  Sarcophaga  magnifica  Schiner  1862  has  been  found  in  the 
anterior  chamber  of  the  eye,  and  a  larva  of  a  species  of  Necrobia  in  a 
sclerotic  tumour. 

Cysiicercus  cellulosce  has  been  found  in  the  choroid,  which  it  may 
leave,  and,  passing  under  the  retina,  may  cause  detachment ;  later 
it  may  perforate  the  retina  and  enter  the  vitreous,  or  it  may  enter 
the  retina  or  the  ciliary  region,  and  so  pass  directly  into  the 

vitreous  where  it  appears  as  a  bluish-white  bladder,  with  or  with- 
out a  protruded  head.  The  eye  may  be  destroyed  by  irido-cyclitis. 

Echinococcal  invasion  is  very  rare. 

Ophthalmomycoses. 

Definition. — Diseases  of  the  eye  and  its  adnexa  caused  by  various  fungi. 
History. — The  word  mycosis  was  introduced  by  Virchow  to  signify  a  disease 

caused  by  fungi,  being  first  used  for  aspergillosis  of  the  lungs.  The  interest 
in  fungi  as  causes  of  disease  was  first  aroused  by  Gruby,  who  in  1847  appears 
to  have  noticed  fungal  structures  in  lachrymal  concretions,  although  he  did 
not  publish  his  observations.  Helmbrecht  and  Robin  were  the  first  to  actually 
assign  a  disease  of  the  eyes  to  the  action  of  fungi.  They  observed  a  fungus, 
which  they  called  Leptomitus,  in  a  case  of  conjunctival  inflammation  asso- 

ciated with  epiphora.  In  1 854  Graeffe  described  the  fungal  nature  of  lachrymal 
concretions,  and  in  1873  Cohn  showed  that  these  fungi  belonged  to  the  genus 
Sireptothrix  [Nocardia).  In  1879  Leber  discovered  the  first  case  of  kerato- 
mycosis  caused  by  Aspergilhis  fumigains.  From  this  date  until  compara- 

tively recently  fungi  went  out  of  fashion,  being  replaced  by  interest  in  bac- 
teria, but  with  the  revival  of  interest  created  largely  by  Sabouraud  eye  diseases 

were  again  investigated,  and  in  1906  De  Beurmann  and  Gougerot  gave  an 
account  of  ocular  sporotrichosis,  and  in  1907  Danlos  and  Blanc  of  palpebral 
sporotrichosis,  and  Morax  described  a  form  of  keratomycosis  caused  by 
Genospora  graphii,  and  Liegard  and  Landrieu  a  form  of  conjunctivitis  due 
to  Nocardia  dassonvillei,  while  in  191 2  Landrieu  reviewed  the  whole  subject 
of  ocular  mycoses  in  a  singularly  able  manner. 

Fungi. — The  following  fungi  have  been  recognized  in  various  diseases  of 
the  eye  : — 
A.  Order  Ascomycetes. 

I.  Suborder  Gymnoacees. 

[a]  Family  Saccharomycetes. 
(1)  Genus  Cryptococcus. 

C.  dermatitis  Gilchrist  and  Stokes  1898. 

(2)  Genus  Saccharomyces,  several  species. 
[b)  Family  Gymnoasce£e. 

(1)  Genus  Microsporon. 
M.  lanosum  Sabouraud  1907. 

(2)  Genus  Trichophyton. 
T.  tonsurans  Malmsten  T845,  and  other  species  of  the 

same  genus. 

(3)  Genus  Achorion. A.  schoenleivi  l^ehert  1845. 
IT.  Suborder  Carpoascees. 

Family  PerisporiaceEe. 
Genus  Aspergillus. 

A.  fHmigatus  Frescmus  1775- 
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B.  Order  Hyphomycetes. 

(i)  Genus  Nocardia, N.  bovis  Harz  1877. 
JV.  Israeli  Kruse  1896. 
N.  foersteri  Cohn  1874- 
N.  dassonvillei  Brocq-Rousseau  1907. 

M^aSS-Robin  1853,  and  other  species  of  the  same  genus. 
(3)  Genus  Glenospora. 

G.  graphii  Siebenmann  1889. 

(4)  Genus  Sporotrichum. 
S.  beurmanni  Matruchot  and  Ramond  1905- 

Pathogenicity.-The  ocular  diseases  caused  by  the 
 above  fungi  may  be 

grouped  as  follows  : — 
Disease. Fungus. 

Cryptococcus  dermatitis  and  various  species  of  the  Blastomycosis, 
genus  Saccharomyces         .  .        •  •        •  •        •  •    '-"'-"i'"'^  ̂  

Microsporon  lanosum      \  ^    1  t-„„o^ 

Trichophyton  tonsurans  I  Ocular  Tmea.. 
Achorion  schoenleini       j  Ornlar  AsDerdllosis 
Aspergillus  fumigatus  Ocular  Aspergiuo.sis. Nocardia  bovis  \ 

Nocardia  Israeli         L  _  _        .  .        . .        .  .  Ocular  Nocardiases. 
Nocardia  foersteri  j 
Nocardia  dassonvillei;  i\,r„^;i;oc;c 

Monilia  albicans  and  other  spec.es  of  th,  same  ge„„s  Oc^^  M^^«^^-^^^ 

fpToTSrfiu™a„„i  ::    ::    ::    ::  ocu.
a.- sporotUosis. 

Ocular  Blastomycosis. 

Ocular  blastomycosis  is  seen  in  the  form  of  Palpebral  Blastomycosis,  which 

begins  as  papules  which  increase  in  size  and  give  rise  to  pustules  covere
d  witli 

crusts  and,  later,  to  a  warty  condition,  which  may  become  red,  moist,  and 

granular.  In  other  cases  a  subdermal  nodule  is  formed,  which  may  ujcerate. 

The  causal  agent  is  Cryptococcus  dermatitis  Gilchrist  and  Stokes  1898.  the 
diagnosis  is  made  by  culture  of  the  fungus. 

Ocular  Tineffi. 

Tinea  palpebrarum  may  be  caused  by  Microsporon  lanosum  Sabouraud 

1907  by  various  species  of  Trichophyton,  of  which  that  most  commonly  found 

is  t'.  tonsurans  Malmsten  1845.  These  fungi  may  or  may  not  attack  the 
cilia.  If  they  do  so,  then  small  yellow  crusts  will  be  seen  surrounding  a 
ciUum.  On  the  removal  of  these  crusts,  small  pustules  will  be  seen.  When 

they  do  not  attack  the  ciha,  thev  give  rise  to  herpetiform  lesions  on  the  eye- 
Uds  proper.  The  diagnosis  is  made  by  culture  of  the  fungus.  The  treatment 
consists  in  epilation,  warm  compresses,  and  tincture  of  iodine. 

Achorion  schoenleini  Lebert  1845,  the  fungus  of  favus,  may  also  attack  the 

eyelids. 

Ocular  Aspergillosis. 

About  two  days  after  a  slight  traumatism  to  the  eye,  irritation  is  felt,  fol- 
lowed by  pains,  and  the  formation  of  an  abscess,  and  later  an  ulcer.  The 

diagnosis  can  only  be  made  by  the  microscopical  or  ciiltural  examination  of 

^scrapings  from  the  ulcer  or  of  the  pus  from  the  abscess.  The  treatment 
consists  in  curetting  and  applying  a  lotion  of  silver  nitrate  and  atropine  drops. 
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Ocular  Nocardiases. 

Actinomycotic  conjunctivitis  was  first  described  by  Demich6ri  in  1899, 
actinomycotic  corneal  ulcers  by  de  Bernardinis  and  de  Donna  in  icji>s,  and 
miliary  actmom>cotic  metastases  in  the  choroid  by  Miiller  in  1903.  Con- 

junctivitis due  to  A^.  dassonvilhi  has  been  recorded  by  Lieeard  and  Landrieu in  191 1. 

Ever  since  the  days  of  Cesoin  in  1670  lachrymal  concretions  have  from  time 
to  time  been  recorded,  but  their  parasitic  nature  was  not  recognized  until 
Gruby  in  1848  found  that  they  were  really  fungal  in  origin.  This  fungus  is known  to  be  Nocardia  foersten.  The  concretions  occur  in  the  form  of  minute 
grains  in  the  lachrymal  sac  from  which  they  can  easily  be  removed. 

Ocular  Moniliasis. 

Monilia  albicans  Robin  1853,  the  organism  of  'thrush,'  may  very  rarely 
attack  the  conjunctiva,  as  first  described  by  Piehler  in  1895.  Caises  due  to 
other  species  of  monilia  have  been  seen  by  us  in  Ceylon. 

Ocular  Glenosporosis. 

So  far,  only  one  case  in  the  cornea  is  recorded.    It  was  found  in  1910  by 
Morax.  

^ 

Ocular  Sporotrichosis. 

Sporotrichal  infection  of  the  eyehds,  conjunctiva,  lachyrmal  sac,  and  iris 
have  been  recorded,  but  are  as  yet  rare.    The  first  case  was  found  in  1905 

■  by  Danlos  and  Blanc,  the  second  case  in  1908,  the  third  in  1909.    Four  cases 
were  recorded  in  1910,  and  three  in  191 1,  and  several  in  191 2.' 

DISEASES  OF  THE  EAR. 

The  diseases  of  the  ear  in  the  Tropics  require  more  attention 
than  has  hitherto  been  bestowed  upon  them.  The  majority  are 
beheved  to  resemble  those  found  in  the  Temperate  Zone.  A  few 
remarks  will  be  offered  with  regard  to  the  diseases  of  the  auricle, 

of  the  external  auditory  meatus,  and  with  regard  to  ear  complica- 
tions in  tropical  diseases. 

The  Auricle. 

Deformities  of  the  lobule  are  common  among  Indian  girls  and 

women,  who  drag  the  lobule  into  a  long,  pendulous  loop  by  means  of 
oeavy  golden  ornaments,  or,  failing  these,  by  pieces  of  other  metals 

hr  even  wood.  A  similar  condition  is  reported  by  Bland-Sutton  as 
occurring  among  the  Masai  and  the  Kikuyu  people  of  East  Africa 

Nepaul  Tumour. — In  1833,  Campbell,  and  in  1835,  Bramley,  drew 
attention  to  a  peculiar  disease  of  the  skin  of  the  auricle  which  was 
endemic  in  the  village  of  Nilkantha,  situate  in  one  of  the  Nepaul 
Valleys,  at  the  foot  of  the  Sheopuri  Hills.  The  disease  begins  as  a 
small  firm  swelling  of  the  skin  on  the  external  aspect  of  the  auricle, 
which  is  elastic  to  the  touch,  and  which  increases  until  it  reaches 

the  size  of  a  pigeon's  egg  in  four  to  eight  weeks.  It  is  adherent 
to  the  subcutaneous  tissues,  but  is  slightly  movable.  If  it  grows 

rapidly,  the  superjacent  skin  becomes  bluish,  and  a  painful  feeling  of 
tension  is_  produced.    If  the  sweUing  is  punctured,  a  thick  whitish 



DISEASES  OF  THE  EAR  '6 59 

fluid  exudes.  It  grows  until  it  reaches  the  size  of  
an  orange  or  of  ca 

child's  head,  and  it  may  attain  such  a  size  that  it 
 reaches  to  the 

patient's  shoulder.  After  a  time  its  contents  sof
ten  and  become 

absorbed,  while  the  sac  of  the  tumour  shrinks,  lea
ving  the  ear 

much  thickened  and  shapeless.  Usually  both  ear
s  are  attected, 

and  sometimes  a  succession  of  tumours,  one  after  the  ot
her,  may 

take  place.  The  causation  is  unknown.  It  is  more 
 common  in 

women  than  in  men.  Campbell  thinks  that  it  occur
s  associated 

with  goitre,  which  would  suggest  a  parasitic  causation,  but  B
ramley 

is  opposed  to  this  view.  ,  .    ,  j 

-  It  is  curious  that  there  is  so  httle  hterature  on  this  subject,  and 

that  neither  Scheube  nor  ourselves  are  acquainted  with  any  further 

papers  describing  this  disease. 

Lipoma.— Lipoma  of  the  lobule  of  the  ear.  often  on  both  ears,  is  reported  in 

Loango.  This  tumour  may  reach  the  size  of  a  walnut  or  a  child's  head  
and 

is  thought  to  be  due  to  the  fact  that  the  negroes  bore  their  ears  with  thorns 

or  \vith  pointed  strips  of  palm-leaves,  which  are  retained  m  the  lobe  of  the  ear for  some  time. 

Fibromata.— We  have  often  met  with  soft  small  fibromata 

attached  to  the  lobules  of  the  ears  of  the  negroes  on  the  Gold 

Coast,  which  can  readily  be  removed.  Perhaps  the  lipomata  of 

loango  are  really  soft  fibromata. 

Keloid.— Keloid  is  met  with  on  the  auricle  in  West  African  natives, 

arising  after  insignificant  wounds  such  as  ear-piercing,  etc.,  and  may 
form  large  tumours. 

External  Auditory  Meatus. 

Foreign  Bodies  are  commonly  met  with  in  the  tropics,  and  may 

consist  of  animate  objects,  such  as  beetles,  flies,  etc.  ;  or  inanimate 

objects,  such  as  pieces  of  wood,  etc.  Usually  their  presence  can 

easily  be  determined  by  inspection,  which  should  always  be  carried 

out  before  any  treatment  is  resorted  to.  The  first  treatment  should 

be  to  attempt  to  wash  the  body  out  of  the  meatus  by  means 
of  hot  boracic  lotion  and  an  ear  syringe,  unless  the  body  be  a. pea, 

bean,  or  grain  of  maize,  because  these  would  become  swollen  with 
the  water.  Under  these  circumstances,  it  is  better  to  instil  some 

glycerine  mixed  with  a  little  rectified  spirit  and  solution  of  cocaine, 

which  causes  them  to  contract,  when  a  camel' s-hair  brush  dipped 
in  thick  collodion  may  be  carefully  applied  to  the  object.  After 
waiting  a  Httle  time  for  the  collodion  to  set,  traction  can  be  made, 
and  the  object  removed.  Failing  these,  attempts  must  be  made 

to  remove  the  body  by  Guye's  fenestrated  forceps,  Politzer's  gouge 
forceps,  Troltsch's  aural  hook,  an  aural  curette,  or,  in  the  case  of 
impacted  steel  bodies,  the  electro-magnet.  If  there  is  much  swelling 
of  the  mucous  membrane  of  the  passage,  it  may  be  necessary  to 
apply  a  solution  of  cocaine  and  adrenalin,  after  which  extraction 

may  be  attempted.  It  is  often  advisable  to  administer  an  anaes- 

thetic if  a  body  is  impacted  in  a  child's  ear.    If  aU  attempts  fail, 
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an  operation  is  necessary,  which  is  generaUy  performed  by  detaching 
the  auricle  from  behind  and  exposing  tlae  bone  wall  of  the  external 
auditory  meatus,  a  portion  of  which  is  removed  if  necessary. 

Animal  Parasites. — Apart  from  foreign  bodies,  the  following 
animals  have  been  found  parasitic  in  the  external  auditory  meatus  : 
Cheyletidce  :  C.  heyletus,  C.  ertiditus  Schrank  1781.  Tyroglyphidce  : 
RMzoglyphus  parasiticus  Dalgetty  1901.  Demodicidce :  Demodex 
folliculorum  Simon  1842.  Larvae  belonging  to  the  Anthomyidse,  to 
Sarcophaga  carnaria  Linnaeus  1758,  to  Wohlfaktia  magnifica  Schiner 
1863,  and  to  Chrysomyia  macellaria  Fabricius  1794. 

Otomycosis. — Otitis  externa  parasitica,  or  otomycosis,  is  fairly 
common  in  the  tropics,  and  is  due  to  a  number  of  fungi,  among 
which  may  be  mentioned  :  Mucor  pusilhis  Lindt  1886,  Lichtheimia 
corymbifera  Cohn  1884,  Lichtheimia  ramosa  Lindt  1886  (these  cause 

otomucormycosis)  ;  Saccharomyces  ellipsoides  Rhees  1870,  Monilia 

rhoi  Castellani  1909,  Aspergillus  fiimigatus  Fresenius  1775,  Asper- 
gillus niger  von  Tieghem  1867,  Aspergillus  flavus  De  Bary  1870, 

Aspergillus  malignus  Lindt  1889,  Aspergillus  re-pens  De  Bary  1870 
(these  cause  otomycosis  aspergillina) . 
These  fungi  cause  mild  inflammations  of  the  external  auditory 

meatus,  and  are  found  not  merely  in  natives,  but  also  in  Europeans. 

If  they  grow  superficially,  they  cause  no  symptoms  ;  but  if  they 
penetrate  into  the  mucous  membrane,  they  give  rise  to  itching,  and 
sometimes  to  pain.  If  they  grow  into  the  cerumen,  they  may  give 
rise  to  blocking  of  the  passage,  and  cause  tinnitus  aurium  and 
deafness. 

On  inspecting  the  ear,  it  will  be  seen  that  the  wall  of  the  auditory 
meatus  is  covered  with  a  white  or  black  macerated  mucosa.  The 

diagnosis  can  be  made  by  microscopical  examination,  and,  if  neces- 
sary, by  cultivation.  The  treatment  is  to  syringe  with  a  watery 

solution  of  peroxide  of  hydrogen  or  peroxide  solution  (2  parts)  and 

alcohol  (i  part)  once  or  twice  a  day,  followed  by  the  insufflation  of 

boracic  powder,  or,  if  there  is  eczema,  some  boracic  ointment.  The 

treatment  should  be  continued  for  some  time,  and  should  be  re- 

peated after  an  interval  in  order  to  destroy  the  spores. 

Hypersecretion. — Excessive  secretion  of  the  products  of  the  ceru- 

minous  and  sebaceous  glands  of  the  external  auditory  meatus  is 

common  in  the  tropics,  and  is  probably  induced  by  some  hyperaemia, 

perhaps  in  part  due  to  irritating  dust,  and  partly  to  the  hot,  damp 

air.  As  a  rule,  both  ears  are  affected,  giving  rise  to  a  sensation  of 

fulness  and  heaviness  in  head,  diminution  in  hearing,  and  tinnitus 

aurium,  and  more  rarely  to  autophony,  while  pain  is  rare,  though 

neuralgia  may  occur,  and  reflex  coughing.  The  diagnosis  is  easily 

made  by  seeing  the  brownish-red  or  black  mass  filling  up  the meatus. 

If  the  plug  is  soft,  it  can  easily  be  removed  by  warm  synngmg  ; 

if  hard,  it  requires  to.be  softened  by  a  warm  solution  of  bicarbonate 

of  soda  (20  grains  to  i  ounce  of  water)  or  glycerin  of  borax,  and 

then  to  be  removed  by  syringing.    If  deafness  persists  after  the 
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cerumen  has  been  removed,  it  is  ne
cessary  to  inflate  the  middle  ear 

by  a  Pohtzer's  bag,  which  must  be  used  with  care
.  of 

Otitis  Externa   Circumscripta.-Boils  due  to  tlic  
cn^^^^^^ 

DvoLnic  eerms  into  a  sebaceous  gland 
 or  hau--folhcle.    1  hey  usually 

cS n  uda  pa  n,  which  is  aggravated  
by  moving  the  ] aw  or  touchmg 

Se  audcle.  Ld  may  cause  toothache,  ̂
^^-ation  and  vertigo 

The  treatment  should  be  to  relieve  p
am  by  cocam,  and  tnc 

meaSs  should  be  hghtly  packed  with  gauze  soaked  "^^^^^^^
  carbolic 

lotion  Later  an  incision  may  be  made 
 into  the  boil  with  a  iJ^naas 

Grant's  furuncle  knife,  and  the  meatu
s  dressed  with  carbolized 

Svcerine  rgaize.  To  reheve  the  irrita
ble  condition  of  the  meatus. 

Swch  Sften  persists  after  the  boil  has  be
en  reheved,  a  little  cocain 

or  boracic  ointment  combined  with  lanolme  m
ay  be  applied,  and  a 

general  tonic  prescribed. 

ntiti.;  Fxtprna  Ossificans.— MiUler  has  described  a  diffu
se  inflammation  of 

the  muco^sf    tL  eTterS^  meatus  in  the  trop
ics  which  often  invades 

the  periosteum  and  leads  to  ossification,  and  may  
cause  exostosis. 

Deaf  and  Dumb. 

The  number  of  deaf  and  dumb  people  is  relativel
y  high  in  certain 

parts  of  the  tropics-e.g.,  in  Ceylon  there  are
  9  deaf  and  dumb 

males  and  7  females  out  of  10,000  persons  of  e
ach  sex.  in  India 

there  are  6  males  and  4  females  out  of  10,000  pers
ons  of  each  sex. 

There  is  a  deaf  and  dumb  school  in  Ceylon. 

Meniere's  Disease. 

This  disease  is  characterized  by  severe  tinnitus,  and  vert
igo  is 

often  met  with  in  the  Tropics.  It  occurs  especiaUy  m  planters, 
 who 

are  exposed  to  the  midday  sun.  The  patients  frequently  r
ecover 

on  their  return  to  the  Temperate  Zone.  Large  doses  of  brom
ides 

are  useful. 

EAR  COMPLICATIONS  OF  TROPICAL  DISEASES. 

Leprosy. 

The  lobules  of  the  ear  are  especially  liable  to  be  attacked  in 

tubercular  leprosy, '  and  are  usually  left  long  and  thickened  when the  disease  has  abated. 

Quinine. 

The  prolonged  or  considerable  use  of  quinine  may  cause  simple 

hypersemia  of  the  labj'rinth,  and  may  be  associated  with  middle- 
ear  congestion,  as  described  by  Kirchner.  The  symptoms  are 

usually  tinnitus  aurium  and  deafness.  It  is  bilateral,  and  comes 

on  gradually.  The  quinine  should  be  stopped,  and  bromide  of 
ammonium  prescribed,  and  afterwards  euquininc,  associated  with 
bromides,  may  be  administered. 
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Arsenic. 

A  native  treatment  for  ear  disease  in  the  Dutch  East  Indies  is 
by  the  application  of  a  powder,  Warangangpulver,  containing  some 
90  to  96  per  cent,  of  arsenious  acid.  According  to  Benjamins  this 
may  lead  to  destruction  of  the  auricle  and  obliteration  of  the 
external  auditory  meatus,  with  sometimes  necrosis  of  the  bone 
and  even  fatal  haemorrhage  from  the  internal  carotid  artery. 

Malaria. 

Reports  of  suppurative  otiiis  media  being  caused  by  malaria  cannot  be accepted  as  proven,  but  intermittent  otalgia,  intermittent  attacks  of  deafness and  labyrmtlune  vertigo  may  be  of  malarial  origin,  especially  if  relieved  bv 
qmnine.  

r        j  j 

DISEASES  OF  THE  NOSE. 

Disease  of  the  nose  is  intimately  connected  with  disease  of  the 
ear,  and  to  a  less  degree  with  disease  of  the  conjunctiva.  The 
acute  catarrhal  rhinitis,  or  common  cold,  may  be  induced  by  pro- 

longed exposure  to  the  sun's  rays,  as  well  as  to  chills,  and  is  in  every case  an  infection,  though  it  is  difficult  to  determine  the  actual 
micro-organism  causing  the  disease.  The  commonest  organism  is 
the  Diplococcus  catarrhalis.  The  tropical  affections  are,  however, 
described  in  Chapter  XLIX. 
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Abdominal  typhus,  1046 
Abortion,  155 

poisons  used  for,  147,  155-6 
Ab-oukine  (Gaboon),  11 70 
Abramis  brama,  345-7 
Abriis  precatonus ,  159 
Abscess  of  liver,  112 

entamcEbic,  1407 
Acalyptus,  222 
Acanthia,  637 
Acanthobdellida,  576 
Acanthocephala,  565. 
Acanthocheilonema,  522,  533,  594 
Acanthoma  inguinale,  1574 

Acanthophis,  220-1 
A  canthopterygii ,  206 
Acanthosis  nigrissans,  1639 
Acanthosporidce ,  419 
Acanthuridcs,  206 
Acanthurus  luridus,  206-8 
Acarina,  182,  190,  577,  625  ref. 
Acarine  dermatosis,  1586 
Acaropsis,  613 
Acarus  cegyptus,  610 

dysenteries,  615 
folliculorum,  $16 
gallincB,  579 
marginatus,  590 
reduvius,  607 

reftexus,  590 
reticulatus,  603 
.ricinus,  607 
tritici,  613 

Accadia,  medicine  in,  4 
Accidental  poisoning,  157 
Acclimatization,  104 
Acclimatizing  fever,  1004 
Acephalina,  419 
Acephalocystis,  509 
Acetabulum,  460 

A  chorion,  species  of,  789-92 
Achvomaticus,  350,  376 
Achromia  squamosa,  1497 

acquired,  t6o8 
Achromie.parasitaire,  I497 

Acids,  mineral,  146 
Acinetaria,  266 
^cw  spinosa,  503 
Aclerda  berlesei,  810,  1547 
Acne,  varieties  of,  165,  1631 
.•4cMea  sebacea,  616 

Acocanthera  (arrow-poison),  162 
deflersi,  164 ouabaio,  163 
schimperi,  163 
venenata,  164 

Acocantherin,  163 
Acocculus,  167 
Aconite,  148,  159 

arrow  poison,  167 
Aconitum,  species  of,  14S,  167 
Acquired  achromia,  1608 

leucopathia,  1608 
leukasmus,  1608 

piebald  skin,  1608 Acremoniosis,  1539 

Acremonium  potronii.  842,  1539 
AcrochordincB,  219 
Acrodermatitis  perstans,  1629 

vesiculosa  tropica,  1621 
Actinocephalidcs,  419 
Actinomyces,  813 
Actinomycetine,  757 
Actinomycosis,  814,  1536 
Actinomyxidia,  434 
Acwins,  6 

^cys^ma,  294,  302 
Acytosporea,  378 
Acytosporidia,  378 
Adder,  death  from,  221,  223 
Addison's  disease,  1417,  1579 
Adelea,  421 
Aden  ulcer,  1 561 
Adenium,  160,  164 
Adenoma  sebaceum,  1635 
Adobe  tick,  590 Adolia,  197 

Adrenalin  in  snake-bite,  248 
Adriatic  Ry.  Co.,  902 
JEcacta,  680 
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MdincB,  674,  853 
Aeropneusta,  576 
Aerotropism,  392 
jStobatis  narinan,  206,  214 
Afghan  Jara,  1548 
Africa,  races  of  (map),  70 
African  arrow-poisons^  163 

dermal  myiasis,  1582 
tick  fever,  398,  586,  593,  934, 
trypanosomiases,  966,  990  rei. 

{vide  Trypanosomiasis) 
Africanische  schlafkrankheit,  966 
Afridol  blue,  981 

violet,  981 
Agama  tuberculata,  432 
Agamodistomum,  472 

ophthalmobium,  472,  487  ref. 
Agamofilaria,  522,  532 
Agamomeris ,  523,  543 

Agar,  Sabouraud's  maltose,  780 
Agchylostoma,  9,  13 

caninum,  455-6,  558 
duodenale,  182,  486,   554,  978, 

1119,  1292,  1303 
Agchylostomiasis,  36,  108,  110,  112, 

114,  287,  557,  891,  1209,  1303 
AgchylostomidcB,  S33-9 
AgchylostomincB,   other  species  of, 

SS4-9 Agelaius  phceniceus ,  343 

'  Agglomeration  '  of  trjrpanosomes, 

320 Agglutinins,  227,  230 
AggregatidcB,  419 
Aglypha,  218 
Agrostemma  githago,  ij4 
Ague,  III,  847 
Aguivesa,  6 
Ainhum,  20,  1619 
Aipysurus,  222 
Aka  mushi  disease,  613,  945 
Akatama,  1457 
Aker  lampong  (Malacca),  166 
Akkad,  medicine  in,  4 
Albinism,  161 1 
Albinos,  103 

Albumon,  Chabrie's,  232 
Alcohol,  106,  153 

danger  of,  83 
in  heat-stroke,  129,  132 

Alcoholic  coma,  131 
neuritis,  1450 

Alcoholism,  153 
Alder-fly,  565 
Aldrichia,  666 
Alectorohius,  595 

capensis,  595 
coniceps,  595 
talaje,  586 

Aleppo  boil,  1 548 
Alexandrian  medicine,  ii 

Alga,  756 

Algide  pernicious  fever,  882 
Alimentary  caaal,  diseases  of,  1291 
Alligators,  traumatism,  140 Allobosca,  736 

Allotriophagia,  1303 

Alopecia,  1639-40 Altitude,  39 

Alu-hama  (Ceylon),  1500 
Alypin,  1337 

Ama-apaka,  1361 
Amaurosis,  885 
Amaurotic  pernicious  fever,  884 
Amblyoma,  586 

hehrmum,  609 

America,  medicine  in,  6 
relapsing  fever  of,  93c 

American  arrow-poisons,  167 
dermal  myiasis,  1581 
disease  prevention,  1317 

Amerind  division  of  man,  62,  73 
Amitosis,  313 

Ammania  baccifera,  148 
Ammodvomus  manimbe,  436 
Ammonia  in  snake-bite,  249 
Amnesia,  tropical,  104 
Amoeba,  308 

febris  flava,  377 
rotatoria,  321 

Amcebcs,  267-9 
Amoebiasis,  1362 
Amoebic  dysentery,  16,  270,  1362 
Amcebina,  266,  267 
Amoeboid  forms,  325 
Amcebosporidium,  368 

polyphagum,  373 Amok,  1455 

A  momum  zingiber,  156 
Amorphophallus  campamilattts,  16 
Amos  tribes,  166 

Amphibia,  214-5  ref. 
AmphimonadidcB,  284 
Amphistomum  hominis,  464 watsoni,  463 

AmphitretidcB,  498 Amulets,  4,  5 

Amyloidosis,  861 
Anacardiacees,  168 
Anacardium    occidentale,    154,  i 

1 544 

Anaemia,  110-13,  1416 
Egyptian,  554 
febrile  splenic,  958 
infantum  a  Leishmania,  958 
pernicious,  131 
post-malarial,  868 
profound,  404 tropical,  554 

Anaemic  dropsy,  acute,  1226 Anikhre,  1445 

1  Anal  coshol  (Br.  Guiana),  704 

105 
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Analysis,  snake  venom,  226,  228 
Analyst,  public,  145 
Anamirtce,  148,  167 
Anaphylaxis  in  blackwater  fever,  917  | 
Anaplasma,  350,  376 
Anboyna  pox,  1171 
Anchylostomiasis.     Vide  Agchylos- 

tomiasis 
Ancistradon,  223,  226-9,  431 
Ancylostoma  americanum,  554,  560 
Androctonus  funeshis,  183 
Andrum  (India),  11 23 
Anemic  des  Pays  Chauds,  1303 
Anemone  scultatus,  180 
Anemones,  179 
Anethum  graveolens,  155 
Angina  vincenti,  402 
Angiofibroma  contagiosum  tropicum, 

1600 

Angiokeratoma,  1633-5 
Angiomata,  1632 
Angiosporea,  419 
AngiosiomidcB,  518 
Anglo-Indian,  .diet  of,  81 
Anguilliformes,  206 
Anguillula,  517 

aceti,  517,  566  ref. 
intestinalis    et   stercovalis,  519, 

1301 
A  ngiiilhdidcB,  517 
Anguilhtlina,  517 
Anhalonium  lewinii,  154 
Anidrosis,  1605 
Animal  food-poisoning,  170 

parasites,  254 
Animals,  bites  of,  1 1 

inoculation  of,  980 
venomous,  179 

Anisolabis  annulipes,  503 
Anistomata,  596 

Ankylostomiasis.     Vide  Agch3rlos- tomiasis 
Annam  ulceration,  1555 
Annul ata,  570 
Anodqnta,  cygnea,  395 

muiabilis,  39S 
Anommomerisiica,  576 
Anopheles,  14,  19,  258,  666 

albimanus,  528 
annulipes,  665 
bifurcatiis ,  665,  667,  854 
costalis,  117 
maculipennis,  198,  355,  357.  365. 

404,  529,  650,  660,  66s,  667, 854 

martini,  665-7 
musivus,  529 
nigripes,  667,  854 
pursati,  664,  667 
vincenti,  665 
other  varieties,  667 

AnnphelincB,  19,  665-6 
and  culicines,  differences,  661 
malaria-carrying,  853 
prophylaxis,  905 

Anopleura,  631 
Ant  bites,  1580 

common  red  house,  640 

venom  of, "197 Antheridium,  760 
Anthcrozoids,  760 
Anthomyia  canicular  is ,  734 

desjardensii,  734 
radicum,  724 

Anthomyida,  733 
Anthrax  fever,  375 

Anthropopithecus  troglodytes,  387 
Antiarin,  166 

Antiaris  toxicaria,  166-7 
AntihEemolysins,  228,  234 
Antimony,  146 

and  atoxyl  treatment,  981 
Antivenene,  217 

Calmette's,  187 cobra,  184 

intravenous  injection  of,  248 
Anur^dhapura,  hospital  at,  8 
Aphaniptera,  739 

Aphasic  pernicious  fever,  884 Aphides,  63s 

Aphrodisiacs,  147,  156 
Aphthoides  chronica,  1325 
Aphthous  stomatitis,  1325 
Apidcs,  194,  203  ref. 
Apiosoma  higeminum,  373 
Apis  mellifica,  194 

Apocynacecs,  147,  149.  ̂ Si.  162-3,  166 
Apodes,  206 
Aponomma  gervaisi,  608,  609 
Apoplexy,  131 
Appendicitis,  108,  456,  1291,  1301, 

1388 
Appendicostomy,  137'.  1392 Aptera,  739 

Arabian  medicine,  12 
Arachviida,  182,  202  ref.,  576 

Arachnolysin,  187-8 AradideB,  643 

Aranea,  182,  187,  202  ref.,  576 
Archibald's  bacillus,  1091 

fever,  1091 
ArchidcB,  197 

Archoplasm,  259 
Ar'ctomys  bobm,  1034 
Argas,  589 

Argas  americanus,  400,  590,  594 
brumpti,  191,  590 canestrinii,  595 
chinche,  590 
erraticus,  595 

mauritianus,  590 
megniiii,  594 
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A  rgas  miniattis,  590 
moubata,  593 
pnpillipes,  595 
parsicus,  404 
persicus,  191,  403,  586,  588,  590, 

949 
reflexus,  191,  586,  589,  590 
sanchezi,  590 
savignyi,  592 
tholozani,  595 
other  varieties,  591 

Argasidts,  191,  588 
Argasttincata,  594 
^  /'/t  V/?  cohdellida ,  572 
Arm,  elephantiasis  of,  1144 
Army  and  Navy  doctors,  22 
Aroidew,  166 
Avpagostoma,  580 
Arrack,  i  5  3 
Arribalzagia,  666 
Arrow-poisons,  161 

African,  163 
Am  rican,  167 
Asian,  165 
Australasian,  166 

Arsenic,  146,  332,  334 
in  abortion,  155 
in  snake-bite,  249 
sulphide,  159 

Arsenical  neuritis,  1450 
Arsenions  oxide,  159 
Arseno-phenyl-glycin,  979-80 
Arthropoda,  182,  575,  616  ref. 
Arthropodic  dysenteries,  1374 
Arum  montanum,  168 
Arundo  donax ,  810,  1547 
Arvicola  arvalis,  292 

arvensis,  293 
amphibius,  293 
natanedzumi,  946 

Ascariasis,  1317 
Ascarides,  181 
Ascaris,  9,  544,  580 

nlata,  547 
api-i,  551 
canis  et  mart-is,  546,  562 
lumbricoides,    456,    978,    11 19, 

1292,  1317 
niarginata,  546 
(?)  maritima,  1293 
iexana,  1292 
trichiiira,  563,  1 30  r 
vermiciilaris,  547 
visceralis  et  renalis,  562 

Asci,  759,  765 
AsclepiadecB,  155,  168 
Asclepiades,  10 
A  scomycetes ,  765 
Ascospores,  759 
Ascus  fructifications,  759 
Asia,  races  of,  map,  65 

Asian  arrow-poisons,  165 
dermal  myiasis,  1582 

Asilida,  698 
A  sopia  farin  alis ,  503 

Asp,  Cleopatra's,  220 Aspergilli,  8O2-807 
Aspergillosis,  15 12 
Aspergillus  barbee,  805,  1512  \ 

bronchialis ,  803 
bouffardi,  805,  1529 

flavescens,  803 

flavus,  803 fumigatus,  802,  1534 

glaucus,  804 
malign  us,  804 
mnydis,  805 
nidulaiis,  806,  1529 

niger,  806 nigrescens,  805 
nigricans,  806 
pictor,  805,  1514,  1517 
repens,  8.05 
tokelau,  807 

Aspidelaps,  220 
Aspidobothrii,  461 
Aspidocotylea,  461 
AsporocystidcB,  421 
Astanga  Hrdaya  Sarnhita,  7 
A  stigmata,  579,  614 
Astragalinus  tristis,  343 
Asturinula  monogyammia,  307 
Ataxic  pernicious  fever,  885 
Atelosaccharomyces ,  770 
Atharvaveda,  6 
Athene  noctua,  303,  307,  345 
Athermanous  vapour,  31 
Atheroma,  141 6 
Atisar,  1361 
Atmometry,  51 

Atmosphere,  circulation  of,  46 
humidity  of,  87 

pressure  of,  42 
temperature  of,  87 

Atoxy],  21,   899,   937,   967,  980- 

"93 

Atreya,  
6 

A  triplex,  species  of,  177 
Atriplicismus,  172,  177,  178  ref. 
Atropine,  1225 
Attridi  assara,  914 
Atylotus,  species  of,  694 
Auchmeromyia  dcpressa,  737  ref. 

guteola,  737  ref. luteola,  731 

I  Aulastoma,  573 

j  Aurata,  566 Aussatz,  1 147 

Australasian  arrow-poisons,  167 
Auto-suggestion,  1458 

]  Autumnal  fever,  1046,  1054 
I  Ayurveda,  6 
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Axilla,  temperature  in,  85 
Aztec  medicine,  4 

Babesia,  19,  190,  350,  368,  941 
allied  genera,  368 
annul atum,  588 
aristotelis,  374.  See  also  Nuttalia 
bigemina,  373,  586,  601,  608 bovis,  373 

canis,  19,  369,  586,  588-9,  606, 
608 

cervi,  2)7 A 

equi,  375,  586,  589 
gibsoni,  372 
hominis,  277 
minense,  374 
mmis,  374 
ovis,  373,  588,  599 
parva,  374,  599 
pithed,  373 
references,  415 
spreaders  of,  586 
star  GOV  ici,  350,  368 

Babesiasis,  351,  375 
canine,  607 

Baccelli's  sublimate  solution,  982 
Bacillary  dysenteries,  1374 

complications  of,  1388 
diagnosis  of,  1 388 
diet  in,  1 394 
morbid  anatomy  of,  992 
pathology  of,  1379 
prognosis  of,  1390 
prophylaxis  of,  1394 
sequelae  to,  1388 
symptomatology  of,  1385 
treatment  of,  1390 

Bacillenruhr,  1374 
Bacillus  acidi  lactici,  1380 

anthracis,  15 
asiaticus,  1091,  1092 
asylum  dys  enter  ice,  1380 
Barton's,  1203 
breslavensis,  1380 
ceylonensis ,  1093,  1380 
choleressuis,  1005 
cloaccB,  1380 
coli,  1093 
coli  commums,  230,  1001,  i375. 

1380,  1408 
coli  dysentericus,  137S,  1377 
coli  immobilus ,  1380 
cultural  reaction  table,  1380 
dysenteries,  1380 
El  Tor  No.  I,  1376 
enter  icus,  1380 
enteriditis,  1380 

Flexner's,  1375,  138'*^ 
Gartner's,  172,  1198 
griinthali,  1380 

Hamilton  Wright's,  121 7 

Bacillus,  Harris's,  1377 
hog  cholera,  1 380 
icteroides,  Jiyy,  1005,  1380 
infantile  diarrhoea,  1380 
lactis  eerogenes,  1380 

leprcB,  1380 mallei,  1093 

morgan,  No.  i,  1380 
neapolitanus,  1380 
paracolon,  1048,  1380 

paradysenterics,     1375-6,     13  80, 
1388 

para-eniericus,  1380 
para-typhoid,  1047,  1048,  1380 
para-typhosus,  172,  1047,  1049. 

1053,  1198 
pestis,  1034 

prodigiosus,  1525,  1632 
pseudo-coli,  1380 
pseudo-dysentericus,  1377 
psittacosis,  1380 
pyocyaneus,  1375,  1408 
pyogenes  foetidus,  1380 Shiga's,  137s 

Shiga-Kruse,  1368 tuberculosis,  457 

typhi  murinum,  755 

typhosus,  230,  264,  1047,  1380 X,  1005 
Backorana  tribe,  165 
BacteriacecB,  756 

Bactericide,  1042 
Bacteriology,  14 
Badger,  342 
Bael  fruit,  1 392 

Bagdad  boil,  1 548 

Bailey's  patent  latrine,  131 2 Balanitis,  404 

Balano-posthitis,  1636 
Balantidic  dysentery,  i373 
Balantidium,  45 1 

coli,  15,  451,  1292,  1295,  1373 
giganteum,  453 
minutum,  452,  1292,  1295 

Baleri  (disease),  327,  338 

Balfour's  infective  granule,  426 Balla  mal,  1 1 74 

Balzer's  pseudo-xanthoma,  1632 
Bamber-green  oil,  905 
Bamboo-leaves,  juice  of,  155 Bambusa,  155 
Bananas,  1337 

Banff's  disease,  141 6 
Barawa,  11 38 
Barbadoes  leg,  11 38 
Barbeiro,  985 

Barbus  fluviatilis,  345-  347 
Barcoo,  1469 
Barkoo  rot,  1469 

Barographic  curve,  43 

I  Barringtonia  acutangula.  167 
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Baningtonia  s-peciosa,  147 
Barronsia,  421 
Barton's  bacillus,  1203 
Basal  granule,  280 
Basidia  fructifications,  759 
Basidiomycetes  ,810 
Basidio-spore,  760 
Bassia,  154 
Bat,  Italian,  342 
Bath,  cold,  1407 
BatrachidcB,  207,  210 
Battaks  of  Sumatra,  166 

Bdellolarynx  sanguinohntus ,  708,  723 

Beauperthuy  treatment,  1167 
Becho,  el  (Venezuela),  1402 
Bed-bug,  398 
Bee,  stings  of,  12,  190 

venom  of,  194 
Beef-worm,  507 
Beetles,  201 

arrow-poison,  161 
Belascaris,  546,  1293,  1317 
Belt,  equatorial,  57 

trade-wind,  57 
Benedenia,  421 
Bengali,  diet  of,  81 
Bengalia  depressa,  733 
Benzine  enemata,  1302 
Benzoin,  tincture  of,  1495 
Benzoyl  cliloride,  1168 
Berbiers,  1208 
Berlin  papyrus,  9 
Beri-beri,  20,  110,  113,  116,  175,  889, 

1208 

acute  pernicious  form  of,  1221 
complications  of,  1223 
diagnosis  of,  1223 
important  features  of,  1218 
Miura's  rule,  1222 
morbid  anatomy  of ,  121 8 
pathology  of,  1217 
predisposing  causes  to,  1217 
prognosis  of,  1224 
prophylaxis  in,  1226 
references,  1229 
reinfection  in,  1223 
relapses  in,  1223 
rudimentary  form  of,  1223 
sequelae  to,  1223 
symptomatology  of ,  12 17 
treatment  of ,  1224 
typical  form  of,  1221 
vitamine,  83 

Berne  (Brazil),  704 
Berrugas,  1196 
Bertramia,  438 
BertramiidcB,  438 
Bess-el-Temiir  (Arab),  1548 
Beta  (Mellung),  1610 
Beta-naphthol,  131 1 
Bete-rouge  (Martinique),  611 

Betel,  153 

Bezzia,  677,  68,0 Bhang,  153 

Bharadwaja,  6 
Bhava  Prakasa,  7 
Bhela,  6 
Bible  medicine,  9 
Bibo  (Uganda),  593  . 

Bier's   passive  congestion  metnoa, 
1571 

Bignomiacece,  168 
Bihimbo  disease,  1210 
Bikh,  148 
Bilharzia,  481  , 

disease,  1421  (wit^e  Urinary  Schis- tosomiasis) 
Bilharziosis,  114.  1421 

intestinal,  1398 
Biliary  fever,  375 

dogs,  369 

Bilio-gastric  fever,  1046 
Bilious  continued  fever,  1046 

fever,  1046 

haemoglobinuric  fever,  913 
remittent  fever,  881,  913.  iuo4 
typhoid,  925 

Binary  fission,  260,  312 
Binnenkorper,  259 

Binucleata,  259,  262.282-3,  293-4; 
Biological  causes  of  disease,  254 Biotripsis,  1639 
Bironella,  666 
Bish,  148 

Bishop  ray,  214 
Biskra  boil,  1 548 
Bismuth-boric  ointment,  1468 
Bite  of  man,  251 
Bites  of  animals,  11,  135 
Bitis  arietans,  223,  229,  241 

bite  of,  240 
nasicornis,  619 

Black  fever,  940 

death,  1028 

pigmentation  of  nails,  16 14 
pitted  tick  (S.  A.),  600 

Blackwater  fever,  20,  115,  378,  913 
attack  of,  624 
climate,  924 

complications  of,  921 
diagnosis  of,  921 
malarial  theory  of,  914 
morbid  anatomy  of,  919 
mortality  in,  921 

pathology  of,  918 
predisposing  causes  to,  91 8 
prodromata  of,  920 
prognosis  of,  921 
prophylaxis  in,  924 
quinine  theory,  915 
references,  924 

sequelffi  to,  921 



1670 INDEX 

Blackwater  fever,  symptomatology of,  920 
treatment  of,  922 
vai-ieties  of,  921 

Blaps  mucronata,  566 
Blastomycetic  dermatitis,  769,  1504 Blastomycosis,  768,  1504 
Blastocystis  enterocola,  291 ocular,  1657 

palpebral,  16  $7 
Blastulidium,  438 
Blepharoblast,  280,  310 
Blood,  condition  of,  90 
Blood-sucking  flies,  collection  of,  647 Bloody  flux,  1 361 
Blow-fly,  706,  724 
Blue  disease,  940 

tick,  376,  404,  601 
Bluebottle  fly,  728 
Boa-constrictor,  432 
Bodo,  286,  287,  351 

asiatictis,  287 
lacerta,  286 
musccB  domesticcB,  348,  351 

BodonidcB,  283-4,  286 
Body  temperature,  effect  of  heat  on, 

90 Boils,  200  ref.,  1625 
eastern,  1 548  [vide  Oriental  sore) 

Bombus,  species  of ,  194 
BombycidcB,  197 
Bont  tick,  609 
Boomerang  leg,  1447 
Boophilus,  600-1 

Borborus  eq'uiniis,  701,  724 
Boric  fomentations  in  snake-bite,  247 
Bos  indicus,  508,  1334 

taurus,  429,  1334 
Bothriocephalus ,  498-9 

tropicus,  507 
other  species  of,  498 

Botone  d'Oriente,  1548 
Botryomyces  ascoformans,  1470 
Botryomycosis,  1469 
Botrytis  bassiana,  14 
Boubas,  1 171,  1191 
Boulengerina,  220 

Bouton  d'Alep,  360 
d' Orient,  1548 
des  Andes,  1 196 

Bovidcs,  wounds  from,  140 
Box  bodps ,  346 
Brachyaspis  curia,  229 

serum  for,  245 
Brachycera,  647,  688 
Brachypogon,  680 
Brachyurus  calvus,  389 
Brahma,  6 
Brahmans  and  medicine,  8 

Brainard's  remedy,  250 Branchiobdellida,  575 

Branumia  jassylensis,  501 BraulidcB,  736 

Brazil's  pure  Crotalus  horridus  serum 

24s 

Breakbone  fever,  995 
Breakheai't  fever,  995 Bream,  345,  347 

Breast,  elephantiasis  of,  1144 
Breda's  disease,  1536 Breeze-flies,  689 

Bright's  disease,  112 Brill's  disease,  1094 
British  Guiana,  disease  in,  112 
Broden  and  Rodhain's  method,  980 Broken-wing  fever,  995 
Bromatoxismus,  170 
Bromides  in  heat-stroke,  132 
Bromidrosis,  1604,  163 1-2 
Bromine  in  snake-bite,  249 
Bronchial  spirochastosis,  1283 

references,  1290 
Bronchitis,  109,  112 
Bronchoblastomycosis,  1285 
Brown  tick  (S.A.),  596 

Bruce's  septicsemia,  lOiS' Brucia,  species  of,  1372 Brush-buck,  333 
Bubas,  1 1 70 

Braziliana,  1556 

Bubo,  5,  ID climatic,  1434 

parotid,  1388 
Bucnemia  tropica,  11 38 
Bud-fission,  278 
Buena  (Burma),  11 70 

Bueno  de  Miranda  and  Splendor e' Leishmaniasis,  1536 
Bufo  reticulatus,  344 

vulgaris,  292 
Bufonin,  214 
Bufotalin,  214 

Bug,  19,  193 
bed-,  18,  637 

Indian,  638 
-bites,  1580  . 
Malay,  642 
masked,  640 
of  Utah,  642 
wheel,  640 

Bulbar  pernicious  fever,  885 
Bullous  eruptions,  1628 
Bumble-bee,  194 
Bunches  (Cornwall),  1303 
Bungarus,  217 

candidus,  220,  232 
bite  of,  238 
M.L.D.,  236 

.  serum  for,  245 

ceylonicus,  221 bite  of,  239 

immnuity  from,  244 
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Bzcngams  fasciatus,  221,  232,  239 
immunity  from,  245 
M.L.D.,  236 

immunity  from,  248 
BunostoniincB,  560 
Burghers,  108 
Bursarinid(B,  45  ̂ 
Bushmen,  S.A.,  165 
Buthus,  182-6 
Buttneria  cordata,  1206 
Button  scurvy  (Ireland),  1171 

Cachexie  africaine,  1303 
Cadicera,  695 
CcBlopeltis  monspessulana,  219 
Calabar  bean,  160 

swellings,  539,  1443 
Calcutta,  diurnal  variation  pressure, 43 

Calenture  (heat-stroke),  21 
Caligus  curtus,  624 
CallionymidcB,  207 
Callionymus,  212 

lyra,  207-8 
Calliphora.  s-pecies  of,  724,  728 
Callithrix,  328 
Callophis,  220 
Calmette's  serum,  247 
Calomel,  172 

in  heat-stroke,  132 
CcUotropis  procera.  147,  152,  155,  159 

gigantea,  155,  159 
Cambay  sore,  360 
Camelidts,  wounds  from,  139 
Cameroons,  cattle  disease  in,  319 

Cammidge's  reaction,  1 3  3 1 
Camphor,  149 

in  heat-stroke,  1 34 
Canal  zone  of  Central  America,  105 
Canalis  gyncBCOphorus,  481 
Cancer,  1 10-13,  1291 

tropic  of,  28 
Canidcs,  wounds  from,  139 
Canine  babesiasis,  369 
Canis  aureus,  372 

familiaris,  423,  427 
fulvus,  474 

Canities,  1639 

Cannabis  sativ a,  147,  15-3,  156 
Cannula,  Roger's,  1353 Cantharis  vesicatona,  156 

Cantlie's  treatment,  1337 
Capoeta  fratercula,  1280 
Capricorn,  tropic  of,  28 
Capsicum  annum,  157 
Capsicums,  157 
Capybara,  334 
Caraate,  1 513 
Carassius  vulgaris,  345 
Caratejo  (Columbia),  151 3 
Cara walla  (snake),  221 

Carceag, 18 
Carcharias  gangetious,  141 
Cardinal's  bark,  12 
Caribi  (British  Guiana),  1402 
Caricapapaya  (seeds),  iS5 
Carios  vespertilionis ,  591 
Caris,  589,  591 
Carols,  589 

Carpinch6s,  335 

Carpoascees,  765,  799 
Carpoglyphus,  615 
Carrion's  fever,  1201 Carrot  (seeds),  iS4 
Carter's  fever,  939  ref . 

Caryophyllus  aromaticus,  156 
Cascade  (Moluc  Island),  i486 
Cashew  nuts,  11 67 
Cassava,  157 

Cassia  beareana,  923 

Caste,  effect  on  medicine,  8 

Castellani's   absorption   test,  1351. 
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method,  trypanosome,  979 
vaccine,  dysentery,  1394 

Castellani-Low  symptom,  979 
Castor-oil  plant,  155 tick,  607 

Cat-flea,  501 
Cat-lotise,  501 
Cataract,  1652 
Cataracts,  worms  in,  533 
Caterpillars,  197 
Cativi,  1512 
Caioblepas  gnu,  333 
Cattle-poisoning,  159 

Cattle,  prevention  of  ticks  in,  587 
Caucasic,  division  of  rnan,  62 
Caul,  superstition  of,  4 
Causes  of  disease,  biological,  254 

j  physical,  123 Caustics  in  snake-bite,  249 

1  Celastrus  paniculatus  (seeds),  155 
I  Cellia,  666,  671 

albimana,  665,  671,  1126 
argyrotarsis,  660,  665,  671 
other  species,  671 

Cellulitis    of    the    spermatic  cord, 
1429 

Centipede,  419 venom,  193 

Centrodesmose,  260,  280 
Centrosome,  259,  310 
Cephalina,  419 
Cerastes,  217 

cornutus,  223,  225 
immunity  from,  244 

Ceratolophus,  677,  680 
Ceratomyxia,  433 
Cer atomy xidcB,  433 
Ceratophyllus,  739,  746 

acutus,  1034 
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Ceratophyllus  fasciatus,  339,  340,  749- 
50,  753.  1033 

Ceratopogon  sensu  stricto,  677 
Ceratopogonincs,  418,  676 
CeratopsyllidcB,  753 
Ceratotixodes,  609 
Cerbera  lactaria,  147 

odallum,  147,  149,  152 
thevetia,  147,  149,  159 

Cercarics,  155,  470 
Ccrcocystis,  493 
CercomonadideB,  283-4 
Cercomonas,  284,  351 

hominis,  275,  284-5,  291,  1292, 
,,  129s,  1373 
intestinalis,  291 
other  species,  285 

Cercomonata,  275 
Cercopithecus,  331,  373,  403 
Cerebellar  pernicious  fever,  885 
Cerebral  haemorrhage,  1450 

meningitis,  1093 
symptoms,  pernicious  fever,  883 
tumours,  1450 

Cerebro-spinal  fever,  131 
Ceridin,  1626 
Ce/vus,  species  of,  374 
Cervus  elaphus,  373 
Cesaris-Demel  method,  1410 
Cesspool  fever,  io<^6 
Cestoidaria,  494 
Cestodce,  494 

digeneses,  494 
polyzoa,  494 

Cestode  dermatoses,  1592 
parasites,  1295 

in  man.  495 

Cestoidea,  490,' 494 
table  of  genera,  496 

Cetonia,  566 
Ceylon  anaemia,  1303 

diseases  in,  109 
poisonous  plants  of,  148 
rainfall,  map  of,  41 
sore  mouth,  1325 
superstitions,  3 
Tamil  invasion  of,  8 

Chabrie's  albumori,  233 
Chesromyia,  733 
Chcstechelyne  vesuviana,  625,  1293 
ChcBtopelina  olivacecB,  188,  190 
Chagasia,  666 
Chailleiiacecs,  158 
Chailletia  toxicaria,  158,  168 
Chaldeans,  medicine  of,  4 
Chancre  du  Sahara,  1548 
Charaka-Samhita,  6 
Charas,  153 
Charcot-Leyden  crystals,  1307,  1367, 

1408 
Charms,  9 

Chaulmoogra  oil,  1 167 
Cheir acanthus,  520 
C  heir  op  omp  holy X,  1607 
Chelicera,  183,  188 
Chelitis  exfoliativa,  1640 
Cheloid,  1632 
Chemical  heat  regulation,  84 
Chenopodiaceee,  177 
Cheyletides,  613 
Cheyletus  mericourti,  613 
Chick-peas,  173 

Chicken-pox,  1093,  iioi 
-tick,  590 

Chigoe,  744 

Child-birth,  iii 
superstitions  of,  4 

ChiliferidcB ,  451 Chills,  85 

Chilodon,  450 

dentatus,  450,  1292,  1295 
uncinatus,  450,  1292,  1295 

Chilomastix,  289-90 Chilongatha,  575 

Chilopoda,  192,  203  ref.,  624,  1280 
Chilopode  dermatoses,  1586 
Chimpanzee,  387,  1008 
China,  disease  in,  115 

medicine  in,  4 

Chinch  (S.  Arner.),  400,  595,  637 
Chinese  medicine,  4 
Chionyphe  carteri,  1527 
Chiracanthum  nutrix,  187 
ChironomidcB ,  676,  687 
Chirnnomii,  676 
Chironomus  plumosus,  357 
ChlamydodontidcB,  450 

Chlamydophrys  enchelys,  269,  277-8 stercorea,  267 
Chlamydospores,  759 
Chlamydotomus  beigelii,  835 
Chlamydozoa,  442,  444 
Chloasma,  1612-13,  1639 

bronzinum,  1621 
Chloroform  in  heat-stroke,  132 
Chloromyxides,  433 

Chlorops  leprcB,  1153 
Chlorosis,  141 6 

Chloroxylon  swietenia,  1546 
Choanoflagellidcs ,  284 
Cholera,  11,  15,  11 3-4.  1343 etiology,  1345 

Asiatic,  1343 

complications  of,  1351 
diagnosis,  1351 
morbid  anatomy,  1348 
pathology,  1353 
prognosis,  1353 

prophylaxis,  1356 references,  1359 

sequelae,  1351 

symptomatology,  i349 
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Cholera,  treatment,  1353 
varieties  of,  1350 

Cliolera  belts,  106 
Choleraic  pernicious  fever,  885 
Cholerine,  1350 
Chorea  saltatoria,  1 90 
Christy  a,  666 
Chromatin,  259 
Chromatolysis,  129 
Chroma  topsia,  130 
Chromidial  fragmentation,  260 
Chromidiosomes,  259 
Chromidrosis,  1605,  1632 
Chromomonadina,  283 
Chronic  malaria,  886 

skin  irritation,  100 
Ckrothoptes  monunguiculosus,  614 
Chrozofora  plicata,  148 
Chrysarobin,  1478-9 
Chrysomyia,  728,  730,  738 
Chvysops  dimidiatus ,  539 

other  species,  694 
Chrysozona,  692 
Chthonohdella,  574 
Chunam,  153 
Cicadas,  635 
Cilia  dysentries,  1372 
Ciliata,  266,  448 
Ciliophora,  266 
Cimesnomonas  hominis,  291 
Cimex.    See  Clinorcoris 
Cinchona  bark,  4 
Cinchona  officinalis,  13 
Cinchonism,  885 
Cinnamomum  zeylanicum,  158 
Cinnamon  bark,  158 
Circinate  creeping  disease,  1583 

dysidriform  trichophytosis  frani- 
bcesia,  11 83 

Circulation,   atmosphere,  tempera- 
ture, and, 89 

in  snake-bite,  248 
of  atmosphere,  46 

Circulatory  organs,  diseases  of,  141 6 
parasites  of,  141 7 

Circumcision,  1426 
Circumscribed  elephantiasis,  1146 

scleroderma,  i  500 
Cirrhosis  liver,  889,  1404 
Cistudo,  430 
Citellus  beecheyi,  750,  1034 

macrourus,  751 
Citrine  ointment,  1520 
Citronella  oil,  983 
Cladoccelium  hepaticum,  465 
Cladofchiinm ,  462-3 
Cladorchis,  462-3 

watsoni,  463,  1292,  1295 
Cladosporiosis,  1540 
Cladosporium  mansoni,  837,  839, 1 502, 

1540 

Cladosporium,  other  species,  837-40 
Cladothrix.    See  also  Nocardta actinomyses,  813 

asteroides,  815 

liqiiefaciens,  818 
Classification  of  protozoa,  266 

of  races  of  man,  61 

Clayton  apparatus,  755,  1042 Cleisthanthus  collina,  147,  i49 
Clennys  leprosa,  431 

Cleopatra's  asp,  220 Cletus  varius,  357 

Clianthus  puniceus,  161 8 Climacteric,  98 

Climate,  psychophysical  aspects  ol, 79 
Climates,  mountam,  57 

tropical,  28 Climatic  bubo,  1434 
factors,  31 
fevers,  1003 

Climatology,  tropical,  28 
Clinical  researches,  20 
Clinocorides,  193,  636 
Clinocoris,  637 

boulti,  330 

ciliatus,  640 

lectularius,  330,  398,  529,  637, 

926,  1051,  IOS4.  1094-S.  1153 
macrocephalus,   358,    423,  490, 

639 

rotundatus,  358,  361,  639,  1034 
other  species,  637 

Clinocorosis,  1580 
Clonorchiosis,  1414 

Clonorchis,  475-6,  488,  1414 Clothing,  85 

in  tropics,  102,  105 
Clouded  sky  tables,  37 

Clupea,  species  of,  170-1 Cnemidosphora,  419 
Cnidoblasts,  179 
Coast  fever,  847 

memory,  104 
Cobb's  formula,  524 

pigmentary  fever,  1085 Cohitis  barbatula,  347 
fossilis,  345 

Cobra  venom,  236 

immunity  from,  243,  248 M.L.D.,  236 
Cocaine,  153,  1337 

in  scorpion  bite,  1 87 Coccidia,  440 
CoccidiidcB,  419 
Coccidioides,  441,  772 
Coccidiunii  421,  1005 

hominis,  422 
lacazei,  421 
oviforme,  421 

perforans,  421-2 
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Coccidium  posades,  441 
seeberi,  437 

Cocculus  amazonum,  167 indicus,  159 
toxiferus,  167 

Coccus  cacti,  635 
Cochin  leg,  1123,  1138 

sore,  1 561 
Cockroach,  640 

Cock's  operation,  1424 
Coco  (Fiji),  1 170 
Coelenterata.  178,  308,  347 
CaelospondiidcB,  438 
Coelozoic,  418 
Ccenogonimus  heterophes,  479 
CohnistreptothHx ,  814-5 
Coir  fibre,  1314 
Coitus  in  murrina,  337 

Coleman  and  Buxton's  glycerine  ox- 
bile  medium,  1073 

Coleoptera.  201,  203  ref.,  753,  75 5 
Colitis  p olyp osa,  1385 
Collection  of  insects,  630 
Colombo,  diurnal  barographic  curve at.  43 

variations  in,  36 
height  of,  42 

pressure  tables  in,  44-5 
rainfall  in,  38,  41 
temperature  tables  in,  32 

Colorado  (Cuba),  611 
Colpoda,  451 

cucullus,  451,  1 140,  1292 
Colpo  di  sole,  126 
Colubra,  216 
ColuhridcB,  218 
Colubrince,  219 
Colubrine  venom,  237 

type  of,  218 Columba  livia,  300 
Coma,  alcoholic,  131 

renal,  131 
Comatose  pernicious  fever,  883 
Combretum  grandiflorum,  165 
Comedos,  1630 
Commensalism,  457 
Common  continued  fever,  1046. 
Compsomyia,  337 
Comstock  silver  mines,  125 
Cone-nose,  640 

Congenital  achromia,  1605 
leucoderma,  1605 
leukasmus,  1605 
leukopathia,  1605 
malaria,  888 

Congestine,  180 
Congestion  of  the  liver,  1405 
Congo  floor  maggot,  731 
Conidia,  759 
Conipalpi,  597 

Conjunction  of  planets,  3 

Conjunctivitis,  1645 
ajstivalis,  1650 
gonorrhceal,  442 
vernalis,  1650 

Connective  tissues,  diseases  of,  144 
tumours  of,  1632 

Conorhinus ,  17,  641,642,  947 
vubrofasciolatus,  359 
sanguisuga,  640 

Contagion,  theory  of,  12 
Contagium  vivum,  14 
Convulsions ,  1 1 2  - 1 3 

infantile,  110 

puerperal,  in Coohe  itch,  456,  1594 
Copepoda,  623 
Copper  (abortion),  155 salts,  146 

sulphate,  159 

Copperhead  snake,  223 
Copra  itch,  1 588 
Coral  snake,  222 Corals,  179 

Cordiceps  sinensis,  1 56 
Corditis,  1430 

Cordylobia  anthropophaga,  730 
Coregonus,  499 

Corella  austriaca,  219 
Corethra,  676 
Corethrides,  676 
Coriaria,  154 

CormoUote  (British  Guiana),  704 
Corn  cockle,  174 

Cornea,  disease  of,  1651 
Cornu  cutaneum,  1633,  1635 
Corvus  corax,  307 

Corynanthe  yohimbi,  156 
Coryzaspasmodica,  1274 
Cos,  10 
Cosmopolitan  diseases,  20 fevers,  1085, 1089 

skin  diseases,  1624 
Cotopsylla,  748 
CottidcB,  206 

Cottus,  211 
bubalis,  208 
globio,  208,  347 

scorpius,  206,  212 
Cotylogonimus  heterophyes,  479 

Coup  de  chaleur,  126 
de  soleil,  126 Crane,  343 

Craw-craw,  518,  1593 

Creeping  disease,  crrcmate,  1583 eruption,  1583 
Cricetus  cricetus,  341 

Cripples,  institutions  for,  8 Cristispira,  394 

Crithidia,  348-50,  355.  365 
campanulaia,  357 cleti,  357 
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Crithidia  ctenophthalini,  365 
cunninghami,  360 
fascictdata,  357 
gerridis,  355-6 
hystrichopsyllcB,  357,  365 
melophagia,  314-15,  357 minuta,  357 
pulicis,  357,  36s.  423 
tabani,  694 

'  Critical  temperature,'  84 
Crocodile,  traumatism,  140 

trypanosomes  of,  345 
Crocodilia,  trypanosomes  of,  344 
Crocodilus  cataphoracies,  430 
Crombie's  molar  ulcer,  1330 

simple  continued  fever,  looi 
Cyotalin(B,  223 
Crotalus  cerastes,  223 

confluentus,  223,  225,  431 
durissus,  223,  225,  227 

serum  for,  245 
horridus,  223,  229 

bite  of,  241 
scutulatus,  223 

Croton  tiglium,  148,  152 
Crustacea,  623 
Cryptohia,  346 
Cryptocerata,  636 
Cryptococcus ,  770,  771 

farciminosus,  367 
xanthogenes,  377 
other  species,  770 

Cryptocystes,  433-4 
Cryptocystis  tvichodectis,  502 
Cryptomonadincs,  276 
Cryptostigmata,  578 
Crystallospora,  421 
Ctenocephalus  agyrtes,  354,  365 

caww,  501,  749-50 
/e/is,  501,  749-50 
musculi,  750 
serraticeps,  365,  750 

Ctenodactylus  gondii,  368,  375 
Ctenomyces  serratus,  772 
Ctenopsylla,  748 
Cuban  itch,  1 104 
Cucumis  trigonus,  155 
CucurhitacecB ,  155 
Culex,  19,  674 

calopus,  672 
fatigans,  19,  357,  387,  523,  528, 

531,  674-,  996,  998,  1 1 24,  1 1 26 
frater,  672 
hispidosus,  529 
nemorosus,  387 
pipiens,  345,  404,  648,  674 
pungens,  674,  11 51,  11  53 
other  species,  528,  674 

Culicidw,  198,  203  ref.,  648 

Theobald's  classification,  664 
CulicincB,  345,  G71 

Culicin(s  and  anophelincB,  differences, 

661 Culicites,  676 
Culicoides,  677 
Ciiltripalpi,  597 
Culture  zone,  61 
Cuprein,  899 

Curari,  166-7 
Curdled  milk,  1337 
Curin,  167 
Currents,  30 
Cuscuta  reflexa,  1 5  5 
Cutaneous  myiasis,  1581 
Cuvierian  organs,  1 8 1 

Cyanea  capillata,  180 
Cyanophycecs,  756 
Cyclasterella  scarlcUinalis,  441 
Cycle  of  Golgi,  379 

CyclophyllidcB,  494,  501 
Cycloppteron,  655,  666 
Cyclops,  1 44 1 
Cyclopterus  lumpus,  347 
Cyclorrhapha,  648,  699 

Cyclospora,  421 
Cyllin  and  petrol,  1042 
Cyniphes,  684 
Cynocephalus  maimon,  619 
Cy'nomolgus  philippinensis ,  413,  11 74 
CywowyJrt  mortuorum,  707 
Cynorhcsstea,  579 

CynorhcBstes,  607 

Cyprini-siluriformes ,  206 
Cyprinus  carpis,  345-6 

j  Cypripedium  spectabile,  1545 

1  Cyprus  fever,  loi 8 Cysticercoid ,  493 
Cysticercosis,  1440 
Cysticercus,  493 

acanihotrias ,  495,  506 fooi/is,  507 

cadjan,  172 
cellulosa,  495,  506 
fasciolanus ,  493 

Cystoflagellata,  283 
Cystotrypanosoma,  344-S Cytamceba,  378 

Cytoleichus  sarcoptoides,  614 
Cytolysins,  227 
Cytooikon  group,  444 
Cj'iorycfes,  405,  438.  440,  444 

Cytospermium  villorum  intestinaliunt 
canis  etfelis,  421 

Cytosporon,  378 
malaricB  avium,  387 

Cytostome,  281 
Dacsha,  6 

Dactylophoridee,  419 
Dadane,  966 
Da-fil,  1 123,  1 138 Daiiodil,  1547 
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Dajaksch,  dart-poison,  166 
Dal  kesari,  173 

oordh,  173 

Dalbergia  latifolia,  1 546 
Dambul  fever  (Ceylon),  847 
Damonia  reevesii,  343,  431 
Dancing  mania,  1454 

Daniel's  post-h?emoglobinuric  fever, 

920 Danysz  bacillus,  754 
Darier's  disease,  1639 Darnel,  174 

Dart-poison,  Brandwood's,  165 
Dasypeltines,  219 
Dasypeltis  scabra,  219 
Dasyphora  pratorum,  354 
Datura  fastuosa,  147-8,  157 
Dau-ool-fil,  156,  1123,  11 38 
Daucus  carota,  (seeds),  ISS 
Davainea,  504 

asiatica,  495,  498,  505,  1292 
■madagascariensis ,     495,  504. 

1292 
Death  adder,  221 

fish  of  Hawaii,  171 
Debility,  109,  112,  115 
Decomposition,  post-mortem,  172 
Deficiency  disease,  12 10 
Delhi  boil,  i  548 

sore,  360 
Delirious  pernicious  lever,  884 
Delusions,  1458 
Demodex,  species  of,  616 
DemodicidcB,  578,  616 
Denderah,  temple  of,  9 
Dendraspis,  220 
Dendfocalamus  sirictus,  150 
Dendrocceli,  346 

Dengue,  19,  20,  674.  99^ 
complications  of,  1000 
continued  fever,  1000 
diagnosis  of,  1000 
evanescent,  1000 
interrupted,  looo 
-like  fevers,  1000 
morbid  anatomy  of,  997 
pathology  of,  997 

prognosis  of,  1000 

prophylaxis  for,  1003 references,  1003 
saddle-back,  1000 

sequelae  to,  1000 

seven  days'  fever,  1000 
symptomatology  of,  997 
treatment  of,  1000 

Denisonia,  220 
Dentomerite,  418 
Dermacentor,  602 

albicollis,  603 
andersoni,  377> 

722,  940 
586-8,  602,  604. 

Dermacentor fernigineus,  603 
occidentalis,  586-8,602,604,  950 
pordalinus,  603 

reliculatus,  371,  374.  377.  $8^^ 603,  941 
venustus,  604,  941 

Dermal  leishmaniasis,  1 548 

myiasis,  1581 DermanyssidcB,  578 
DermanyssincB,  579 
Dermanyssus,  423,  579 avium,  579 

gallincB,  579 
hirudinis,  579 

Dermatitis  blastomycotica,  1 504 

bullosa  plantaris,  1467.  147^  ref. chronic  ulcerative,  769 

copra  itch,  1588 
ditropenotus,  1590 
exfoliativa,  1630 
from  Rhus,  168 
herpetiformis,  1629 nodosa  rubra,  1 595 

pruriginosa  tropica,  1594 
rimosa  of  the  toes,  1466,  1471 Solaris,  161 2 
urticaroid,  1590 

venenata,  1541.  1627 Dermatobia,  704,  737 

cyaniventris,  704 
kenice,  706 
noxialis,  704 

Dermotagra,  1257 

Dermatol  powder,  1481 Dermatomycosis,  757  ,  i- 

chronica     figurata  exfoltattva. i486 
tropical,  1472 

Dermatophiliasis,  1585 
Dermatophilus,  743 

ccscata,  743,  750 

penetrans,  743,  749.  97^.  979 
Dermatose  parasitaire,  I593 Dermatoses,  1585 

acarine,  1586 
cestode,  1592 
chilopode,  1586 
hexapode,  iS77 
nematode,  1591 

Dermatozoiases,  1577         .  „ 

Dermite  ulcereuse  circonscnte,  Corre, 1548 
Derrid,  168 

Derris  elliptica,  165,  168 
root,  168 

uliginosa,  168 Desert  hallucinations,  1458 Devil-dancing,  4 
Dhanvantari,  7 
Dhobie  itch,  i474 

Dhome  (India),  17/ 
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Diabetes,  7,  no 
Diagnosis  of  ancients,  7 
Diamphidia  simplex,  162 
Dianella  neniorosa,  168 

Diaphoretic  pernicious  fever,  882 
Diarrhoea,  109-12,  1 14-15.  109^ alba,  979 

choleraic,  1350 
dysenteric,  473.  1388 
epidemic  infantile,  1388 
flagellate,  1373 
hill.  1339 

puerperal,  1433 
Diathermanous,  31 
Diathermasia,  126 
Dibothriocephalidcs,  496.  49^ 
DibothriocephalincB,  498 
Diboihriocephahis  cordatus,  495,  498. 

511,  1292 
latus,  181,  456,  492.  495-6,  498. 1292 

/)awt<s,  495-6,  498,  1292 
Dibothrium  mansoni,  499 

latus,  498 
Dibothvius ,  498 
DichapetalacecB,  168 
Dicrocoglium,  480 

lanceatum,  480,  488,  1403 
lanceolatum,  480 

DidymophyidcB ,  419 
Diemenia,  Gray,  220 
Dienycleitus  viridescens ,  344 
Diet,  79 

of  Anglo-Indian,  81 
of  Bengalis,  81 
of  Eurasian,  81 

Dietetics,  ancient,  8 
Differential  characters   of  malarial 

parasites,  391 
Digenea,  461 

Digestion,  effects  of  atmospheric  tem- 
perature on,  87 

Digitalin,  in  heat-stroke,  T32 
Dilution  method,  1039 
DimoYphus  muris,  292 
Dinoflagellata,  283 
DioctophymincB,  561 
Dioscorea  hirsuta,  166 
Diospyros  montana,  148 
Diospyrus  ebenum,  1 546 
Diphtheria,  1093 
Diphtheroid  ulcers,  1571 
Diphyllidea,  494 
Diphyllobothrium,  498 
Diplacanthus ,  502 

nanus,  503 
DiplodiscincB,  462 
Diplogonoporus,  499 

grandis,  499,  5TI,  1292 
Diplopoda,  575,  625  ref. 
Diplosome,  259 

Diplospora,  421 
Diplozoa,  283 
DipsadomorphiyicB.  219 
Diptera,  198,  201,  645 
Dipylidiince,  501 
Dipyhdium  caninum,  502,  S^^,  739, 1292 

cucumerinum,  502 
Dirofilaria,  522,  535 

Discovery  of  Cinchona-bark,  12 
Disease,  biological  causes  of,  254 

from  light,  104 
heart-water,  599 

of  the  cornea,  165 1 
of  the  ear,  1658 
of  the  eye,  1642,  1644 
of  the  iris,  1652 
of  the  nose,  1662 

physical  causes  of,  123 
Diseases,  cosmopolitan,  20 

unknown,  20 
Dispnee  tropicale,  1274 Disporea,  433 

DisporocystidcB,  421 
Dissenterica  bacterica,  1374 

Distera  semperi,  222 Distichodonta,  573 

Distoma  capense,  481 cerebrale,  477 

conjunctum,  474 conus,  474 

crotali,  623 
echinatum,  471 
hcBmatobia,  481 
hepaticum,  A77 

hepatis  endemioiim  sive  pernici 
osum,  475 

japonicum,  47  S 
pulmonale,  477 ringeri,  477 
sinense,  475 

Spathulatum,  475-6 westermani,  A77 

Distomatidee ,  283 
Distomea,  460 
Distomum  buski,  472 caviee,  465 

crassum,  47  2 
hepaticum,  465 
hepatis  innocuum,  47  s 
heterophyes,  479 
lanceolatum,  474  ,480 
ocm/i  humani,  465.  47^ 
rathouisi,  472 
sibiricum,  474 
tenuicolle,  474 

Distra  cyanocincta,  240 
Division  of  mankind,  Amerind,  62,  7 

Caucastic,  62 
Ethiopic,  62,  68 

I  Mongolic,  62,  71 
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Division  of  mankind,  Negroid,  62 
Dochmiasis,  1303 
Dochmius,  in,  554 

anchylostonium,  5  54 
diiodenalis,  554,  560 

Doen9a  de  sonno,  966 
Dog-bites,  139 
Dog-flea,  501 
Dog-louse,  501 
Dog-tick,  common,  600 

European,  608 
S.A.,  606 

Doldrums,  47 
Doiicliandrone  falcata,  1 68 
Dolichos  filosa,  172 
Dolichiix  caiani,  172 
Doliocystidm ,  419 
Doliophis,  220 

Donaldson's  separator  latrine,  1316 
Donedia  su  ffrutescens,  116 
Double  continued  fever,  1087 

quartan  fever,  853 
subtertian  fever,  880 
tertian  fever,  878 

Dourine,  17,  319,  335 
Dous-el-kourmati  (Turk),  1548 
Dracontiasis,  542-3,  1441 
Dracunculosis,  1441 
Dracunculus,  11,  522,  541 

loa,  536 
medinensis,  9,  523,  541,  1441 
oculi,  536 

Dravidians,  66 
Drepanidium,  422 

vanarum,  432 
Drepanidotesnia  lanceolata,  495,  504, 

512 Dressler's  case  (eimeriasis),  422 
Dromedary  disease,  336-7,  691 
Dropsy,  no,  113 

epidemic,  1208,  1226 
Drosophila  ampelophila,  1054 

confusa,  354 

Di'osophilidce,  701 
Dryophis  prasinus,  219 
Duba  (Arabic),  1343 
Dubi  (Gold  Coast),  11.70 
Duboisia  hopwoodi,  154 
Ducks,  poisoning  of,  174 
Dufour,  gland  of,  194 
Dumas  (Ceylon),  11 83 
Dum-dum  fever,  17,  357 
Dunbar's  agglutinative  test,  1351 
Dun-fly,  724 
Dusting  powder,  1480 
Dutton's  disease,  16,  967 

membrane,  529 
relapsing  fever,  578,  587,  593 

Dutton-Todd's  method,  979 
Dyaks  of  Borneo,  166 
Dypilidium,  501 

Dysenteric  diarrhcea,  1388 
pernicious  fever,  885 

Dysenteries,  arthropodic,  1374 bacillary,  1374 
ciliar,  1 372 
ncmathelminthic ,  1374 
platyhelminthic,  1374 
the,  1 361 

Dysentery,  7,  11,  16,  109-114,  404, 
888,  1361 

acute  bacterial,  1385 
and  flies,  20,  724 
bacillus,  I  5 
balantidic,  1373 
chronic,  1332 

bacterial,  1388  ■ entamcebic,  1362 
cntero-,  1387 
flagellate,  1373 

gangrenous,  1387 
Laveranic,  1372 
Leisbmanic,  1372 
spirochaetic,  1374 

Dysidroses,  1605 
Dysidrosis  exfoliativa,  1608 
Dyspepsia,  1291 

Ear,  aspergillosis  of,  1660 
disease  of,  1658 
lipoma  ta,  1590 
mucormycosis  of,  763 
nodules,  symmetrical,  1598 

Earth  temperatures,  36 
East  Airican  relapsing  fever,  400 Coast  fever,  374 

Eau  de  Javel,  196 

Ebers  papyrus,  8,  554,  1147,  1642 
Echidin,  226 
Echidna,  216 
Echidnine,  217 
Echidnophaga,  743 

gallinacea,  750 

rhynchopsylla,  749-50 
Echinococcifer  echinococcus,  509 
Echinococcosis,  1440 
Eehinococciis,  509,  513  ref. 

cysticus,  510 
granulosus,  495,  509 
hydatidosus,  510 
midtilocularis,  495,  509,  510 
osteoklasier,  510 

Echinodermata,  181,  201  ref. 
EcJiinorhynchidcB,  566 
Echinovhynciis  gigas,  256,  1121 

hominis,  566,  1293 
crotali,  623 

Echinosfoma,  465,  466,  47^-^ ilocana,  471 

EcMs,  216 
carinatus,  240,  223 

bite  of,  241 
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Echis  carinatus,  immunity,  245 
Echitoxin,  226 
Echuja  (arrow  poison),  164 
Exhujin,  164 
Eclamptic  pernicious  fever,  884 
Ecthyma,  1625 
Ectoparasites,  255 
Ecuador,  cinchona  in,  4 
Eczema,  1629 

marginatum,  i474 
primary,  1478 
verrucosum,  1629 

Edyuo  (disease),  1272 
Efa  (snake),  223 
Egypt,  disease  in,  1 14 
Egyptian  TEsculapius,  9 

anaemia,  554 
cUorosis,  554 
medicine,  8 

papyri,  8 Ehrlich-Hata,  1191 
Eirnevia,  421 

cases,  Dreissler's,  422 
Gubler's,  422 
Perl's,  422 
Sattler's,  422 
Silcock's,  422 

cunicidi,  422 
hominis,  1295 

Blanchard,  1292 
Rivolta,  421 

sticdcB,  421-2,  1292,  1295,  1404 
Eimeyiella,  421 

nova,  421 
Eirmocystis ,  419 
Eisowy  tribes,  243 
Ekiri  (Japan),  1388 
Elachistodontines ,  219 
ElcBodendron  glaucum,  148 
ElapincB,  220,  223,  239 
Elapognathus,  220 
Elaps  corallinus,  220,  222,  239 
Elasmobrancliii,  206,  214 
Elastorrhexis,  1632 
El  debab  (disease),  336 
Electric  fans,  143,  905 
Elephant,  trypanosomes  in,  343 

leg,  T138 
Elephantiasis,  529,  1123,  1138 

arabum,  11,  13,  1138 
arm ,  1 1 44 
breast,  1144  . 
circumscribed,  1145 
glabra,  1 129 
grfficorum,  11,  1147 
indica,  1138 
leg,  1 138 
scalp,  1 145 
scrotum,  1 143 
treatment,  1 138 
tuberosa,  11 38 

Elephantiasis  verruca,  1129 vulva,  1144 

Elephantoid  fever,  529,  11 31 
Elephants,  traumatism,  140 
Elisha's  treatment,  125 
Elleipsisoma,  349-So.  368 
Embryo,  infection  of  the,  258 
Emerods,  10 
Emetine,  21 
Emmenagogues,  reputed,  155 

'  Emotional  excitement,  145S 
Empidcs,  699 

Empyema,  i434 
Emyda  granosa,  431 

vittata,  316,  343.  431 

Emys  orbicularis,  430 
Enanttothamnosis,  1539 
Enaniioihamnus  braulti,  840,  1539 
Enchylema,  259 
Encystina,  294 
Endemic  boil  disease  (Scheube),  1548 

degeneration  of  the  bones  of  the foot,  145 1 
diarrhoea,  1325 

enlargement  of  the  os  calcis,  1447 
fever,  1046 
funiculitis,  1429 

haemoptysis,  11 14 index,  857 

paralytic  vertigo,  1450-1 
peripheral  neuritis,  1457 

Endemicity  of  disease,  116 
Endemische  beulenkrankheit,  1548 
Endocarditis,  1416 
Endoconidia,  760 
Endodermphyton,  792 

castellanii,  798,  i486,  1495 
concentricum,  793 
indicum,  796 

Endomyces,  766-7.    See  also  Monilia Endosome,  259 
Endospores,  759 
Endothrix,  780 

Endotrypanum,  307-8,  342 
Enemata,  benzene,  1303 
Enerum  vandee  (Tamil),  1343 
Engineering  works,  malaria,  906 
England,  mosquitoes  in,  854 
Enkydrina,  bite  of,  240,  243 

M.L.D.,  236 
serums  for,  245,  248 

species  of,  222,  225 
Enhydris,,  222 
EnoplidcB,  516 
Entameeba,  269.  See  also  Ldsckia 

africana,  271 
blattcB,  267,  276 
buccalis,  276 

coli,  16,  269-70 
dysentericB,  271 
histolytica,  16,  271,  273-4 
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Entamceba  hominis,  275 
in  abscesses,  267 
in  animals,  268 
minuta,  271,  275 
nipponica,  269,  275 
phagocytoides ,  275 
tetragena,  271 
tropicalis,  274-5 
undulans,  275 
williamsi,  269 

Entamcehcs  of  dysentery,  1 1 7 
Entamoebiasis,  1363 
Entamoebic  abscess  of  the  liver,  1407 

dysentery,  270  ,1363 
Enteric  fever,  21,  loco,  1046 

aetiology,  1050 
agglutination  test,  107 1 
complications  and  sequelae, 

1070 
cuti-reaction,  1073 
definition  of,  1047 
diagnosis  of,  107 1 
of  mixed  infections,  1076 
differential  diagnosis,  1074 
Ehrlich's     diazo  -  reaction, 1074 

epidemicity,  1054 
history  of,  1047 
incubation  period,  1062 
intestinal  carriers,  1050 
morbid  anatomy,  1059 

ophthalmo-diagnosis,  1073 
pathology,  1057 
predisposing  causes,  1055 
prognosis,  1076 

prophylaxis,  1082 references,  1083 
relapse,  107 1 
sequelae,  1070 
Silvestrini's  test,  1073 
spleen  puncture,  1074 
symptomatology,  1062 
synonyms,  1046 
treatment    during  attack, 1078 

of  convalescence,  1082 
of  special  symptoms, 

1080 
of  the  acute  carrier,  1082 

urinary  carriers,  1053 
varieties,  1070 

Vincent's  spleno  -  reaction , 
1074 

Widal's  reaction,  107 1 
Enteric -like  septicaemias,  109 1 
Entero-dysentery,  1387 
Enterotomy,  1401 
Entozoa.  254,  487  ref. 
Epaiite  suppurativa,  1407 
Epectinala,  S77 
Epeira  diadema,  187,  190 

Ephoboscides,  735 

Epidemic  dropsy,  1226 
gangrenous  rectitis,  1401 
remittent  fever,  925 

Epidemicity,  119 
Epidemiology,  modern,  12 
Epidermolysis  bullosa,  1628 
Epidermophyton,  787,  i486 cruris,  788,  1474 

gallines,  792 
inguinalis,  788,  1474 

perneti,  788,  1474-5 rep  ens,  789 

rubrum,  180,  789,  1474-5 simii,  789 

Epididymitis,  1426 
Epilepsy,  131 
Epimerite,  418 
Epimys  musculus,  293,  341,  503,  748 

norvegicus,  427,  562,  748,  752-5, 1031 

rattus,  293,  339,  423,  562,  750. 

752-3,  1031-3 Epithelial  moles,  1633 tumours,  1633 

Epithelioma  of  penis,  1426 
Epitheliosis  desquamativa,  1650 
Epochs  of  medicine,  8 EprohoscidcB,  735 
Epuvi,  197 

Equatorial  belt,  57 
Ergotism,  172,  175 
Erinaceus  eethiopicus ,  619 
EriophyidcB,  578 
Erukam  (Tamil),  155 

Erysipelas,  1093,  1626 
Erythema,  1626 

other  species,  1626 
solar,  100,  161 3,  1626 

symmetrical,  palmar,  162 1 
Erythema ta,  the,  1626 
Erythrasma,  1478,  1503 
Erythrokatalysis,  918 
Erythrolamprus  cBSCulapius,  344 
Erythromelalgia,  178 

tropica,  1458 

Erythrophloem,  164 
guineense,  165 
jttdiciale,  160,  164 

Eryx  conicus,  432 
EschatocephalidcB,  597 

Eschatocephaltis,  608 Esox  lucius,  499 

Esplenomegalia,  tropical,  963 Espundia,  1556 
Essenes,  10 

Etheogenesis,  264,  3^"^ Ether  in  heat  syncope,  i34 
!         hypodermic,  149 

Ethiopic  man,  division  of,  62.  68 1  Euarachnida,  576 
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Euarthyopoda,  575 
Eucaine,  1337 

in  scorpion  bite,  1 87 
Eucalyptol,  1 3 1 1 
Eucalyptus  globulus,  949 

oil,  949,  1311 
Euflagellata,  283-4,  289 
Euglenoidina,  283 
Eugregarinida,  419 
Euphorbia,  165 

group,  IS44 
pilulifera,  354 
tirucalli,  148,  167 
other  species,  165 

EuphorbiacecB,  14.J,  149,  157-8,  162 
Eupopidcs,  613 
Eupopoidea,  578,  611,  613 
Euquinine,  891 
Eurasians,  108 

diet  of,  81 
Eurhipicephaltis  appendiculatus,  375, 

586,  589,  598,  600 bilenus,  599 
bursa,  373,  599,  729 
decolor atus,  376 
evertsi,  586,  600 
sanguineus,  345,  371,  423,  429, 

586,  597,  600 
simus,  376,  600 

Europe,  dog-tick,  608 
relapsing  fever,  925 

European  dermal  myiasis,  1581 
Eurotium,  species  of,  803-6 
Euscorpius  europcBus,  182-5 
Euspora,  419 
EustrongylidcB ,  561 
Eustrongylus  visceralis,  562 
Evil  eye,  the,  3 
Evolution  of  foods,  80 

of  man,  59 
Exanthemata,  the,  iioi,  1627 Exanthesis  athrosia,  995 
Exccscaria  aggalocha,  148 
Exorcism  in  snake-bite,  249 Exospores,  759 
External   auditory  meatus,  animal 

parasites  in,  1660 
fungi  in,  1660 

Eye,  animal  parasites  in,  1665 
complications   of   tropical  dis- 

eases, 1652 
diseases  of,  1642,  1644 
effect  of  sunlight  on,  1652 
fungi  in,  1656 

Factors,  climatic,  31 
Faddititc  (Madagascar),  1619 
Fagara  flava,  1546 

Faget's  sign,  10 11 
Fagopyrism,  173 
Fanapepea,  289-90 

Fannia,  734,  738  ref. 
species  of,  734) Fasciola,  465 
angusta,  470 

gigantea,  470 
giganticn,  470,  487 
hepatica,  465,  483,  487 
humana,  465 

lanceolata,  480 
Fascioletta.    See  Echinosioma 
Fascial  ides,  465 
Fasciolopsis,  465,  472 

buski,   472-3,  487,   1292,  1295, 
1374,  1404 

fulleborni,  473,  487,  1292,  1295 rathousi,  1295 
Favus,  757,  791 

Febbre  emoglobinare,  913 
ricorrente,  926 

Febricula,  992 

Febris  endemica  cum  roseola,  995 
flava,  1004 
recurrens,  925 

sudoralis,  10 18 
undulans,  10 18 

FelidcB,  wounds  from,  136 
Felis  domestica,  423 leo,  619 

Feltinella,  666 
Fer-de-lance  (snake),  223 
Ferment,  antifebrin,  235 fibrin,  235 

proteolytic,  235 
Fermentation,  15 
Festucaria  lentis,  481 
Fetish  man,  3,  146 
Fever,  acclimatizing,  1004 

African  tick,  398,  586,  593 

algide  pernicious,  882 anthrax,  375 

Antilles,  of  the,  1086 

Arcliibald's,  109 1 
autumnal  or  fall,  1046  ,1054 
Bacillus  asiaticus,  T092 biliary,  375 

bilious,  1046 
continued,  1046 
remittent,  881,  1004 

bilo-gastric,  1046 
black-vomit,  1086 
blackwater,  20,  115,  378,  913 

Carrion's,  1201 
cerebro-spinal,  131 
climatic,  847,  1003 coast,  599 

South  African,  598,  600,  847 

Cobb's  pigmentary,  1085 
Crombic's  simple  continued,  100 1 
Cyprus,  1018 
Dambul,  847 

dengue,  19,  445,  992,  995 
106 
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Fever,  dengue-like,  1003 
double  continued,  1087 

quartan,  875 
subtcrtian,  880 
tertian,  877 

dum-dum,  17,  357 

Button's  relapsing,  578,  586,  593 East  Coast,  374 

elephantoid,  529,  11 31 
endemic,  1046 
enteric,  1004 
Gambia,  16 
filarial,  11 31 

Forrest's,  1086 
gastric,  1046 

remittent,  1019 
Gibraltar,  10 18 
giraffe,  996 
glandular,  114 
hsemoglobinuric,  373,  378,  913 
hsemorrliagic  pernicious,  882 

high  intermittent  non-malarial, 1089 

hill,  847 

hypcrpyrexial,  1087 icteric,  933 

im-pyeng,  1090 
inflammatory,  1004 
intermittent,  10,  96,  847 
irregular,  436,  441 

low,  1046 
sub-continuous  tertian,  878 

Japanese  river,  613 
jungle,  847 
Kurunegala,  847 
leprotic,  1157 
little,  1046 
low,  1046 

intermittent  non-malarial, 
1088 

macular  fever  of  Tunisia,  1097 
milaria,  847 

Malta,  1018-19 
marsh,  847 
Massowah,  1086 
Mediterranean,  114.  1018 

remittent,  10 19 
mosquito  and,  8 
Mossman,  1089 
mountain,  847 
muma,  1444 
Nasha,  1090 

Neapolitan,  10 18 
nervous,  1046 

night-soil,  1046 
Obermeyer's  relapsing,  637 
Oroya,  1201 

pappataci,  446,  683,  992 
papular,  1 1 1 1 
paratyphoid,  1093 
para-undulant,  102 1 

Fever,  pcritonetic  pernicious,  8B5 
pernicious  scarlatiniform,  883 

subtcrtian,  881 
Pfeiiier,  glandular,  1093 
phlebotomus,  992 
pigmentary,  1613 
prison,  1093 

pseudo-dengue  fever  of  Cochin- China,  1003 

psittacosis,  1098 

pythogenic,  1046 quartan,  10,  873 
rarer  forms  of,  876 

quotidian,  10 
Rangoon,  local,  1086 rat-bite,  1099 

Red  Sea,  1086 
redwater,  601 
relapsing,    10,    114.    399.  4^0- 

See  also  Relapsing  fever 
European,  399,  925 

remittent,  iii,  880,  847,  1047 
Robles,  1085 

Rocky  Mountain,  378,  587,  602, 
604,  940,  1095,  1200 Roman,  847 

sand-fly,  992 

scarlet,  iioi 
seven  days',  995,  1001 Sierra,  847 

simple,  111-12 quartan,  873 
subtcrtian,  879 
tertian,  876 

slow,  1046 

spotted,  377.  1093 subtcrtian,  879 
summer,  992 

tertian,  10,  876 
irregular,  878 
malarial,  11,  383 
simple,  876 

Texas,  373,  601 
thermic,  124-6 
three  days',  398.  68i,  992,  996 tick,  398,  934 

Tientsin,  1091 

triple  quartan,  875 

trypanosome,  16 tsutsugamushi,  377 

typhoid,  1046,  1089,  1388 
typhus,  446 
undefined,  1 12-14 
undulant,  1018 

modes  of  infection,  102 1 
urticarial,  1086 

van  der  Scheer's,  1090 vesicular,  mo 
Whitmore's,  1093 

yellow,  19,  20,445.  100* 
Fevers,  cosmopolitan,  1085,  1089 
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Fevers,  quartan,  873 
unclassified,  1085 

Fibrin  ferment,  235 
Fibroid  folliculitis  of  Montoya,  1517 
Fibrolysin  injections,  1141 
Fibroma,  1632 
Fiebrc  amarilla,  1004 

de  la  Oroya,  1 196 
.  Fidvrea  rccliute,  925 

bilieuse  grave,  913 
jaune,  913 
palustre,  847 
rouge,  995 

Filaria,  19,  455,  522,  978 
cBthiopica,  541 
agamofilaria,  532 
apapillocephala,  532 
bancrofti,  13,  522,  529,  535,  539, 

597.  1^23-4 communis,  523 
cystica,  522 
demarquayi,  522,  529 
dermatemica,  523 
diurna,  536 
dracunculus,  541 
equina,  532 
fictitia,  523 
gigas,  522 
hominis,  522 

bronchiolis,  539 
oris,  522 

inermis,  532 
juncea,  529 
kilimarcB,  523 
krankheit,  11 23 
martis,  521-2 
medinensis,  624,  1441 
microfilaria,  530 
niellyi,  522 
nocturna,  523 
ozzardi,  529-30,  533 
papulosa,  539 
peritoniei  hominis,  532 
Persians,  529,  533,  594 
philippinensis ,  1 1 2  5 
pisciiim,  523 
restiformis,  523,  543 
romanorum  orientalis,  523 
sanguinis  hominis,  523 

cB  gyp  tic  a,  523 
major,  536 minor,  533 
o)'w,  524 

Persians,  529,  533 
hominum,  523 

nocturna,  523 

species  (?)  Cholodkowsky,  523 
(?)  Prout,  523 

subconjunctivalis,  536 
taniguchi,  522,  529 
wucheri,  523 

I  Filaria  zebra,  522 

j  Filariadea,  521 
I  Filarial  abscesses,  1 1 34 

chylous  extravasations,  1137 

1         disease,  11 23 fever,  1131 

lymph  and  chylous  extra vasa^ tions,  1 1 36 

lymphangitis,  1131 
phlebectasis,  11 35 

Filariasis,  13,  529,  627,  1123 
'         aetiology  of,  1 126 

blood  in,  11 29 
climatology  of,  1125 
history  of,  1 123 
morbid  anatomy  of,  11 29 
rarer  affections,  1145 

spreaders  of,  666 
Filaridcs,  521 
Filaridea,  521 
Filarides,  521 
Filariose,  1123 
File  fish,  171 
Filer  aria,  522 
Filterable  virus,  def.,  444 
Finsen  light  treatment,  1 168 
Fish,  mosquito-eating,  663 

trypanosomes  of,  344 
venomous,  204 

j  Fishing,  poisons  used  in,  167 
I  Fission,  binary,  261 
Five  days'  fever,  925 
Flagellar  vacuole,  359 
Flagellata,  283 
Flagellate  diarrhoea,  1373 

dysentery,  1373-4 Flagellosis,  354 
Flame  cells,  458 
Flea-bites,  1580 
Fleas,  201  ref.,  739 

in  plague,  1030 rat,  19,  752 
Fleckfieber,  1093 
Flies,  687 

collection  of,  631,  64.7.    See  also 

Fly 

Flints,  parasite,  622 Flood  fever,  945 
Floridecs,  756 

Flusso  sanguigno,  1361 
Fly,  bacilli-carrying,  1379 blow-,  706,  725 

blue-bottle,  728 
breeze,  689 
dun,  724 
fruit,  724 

gad-,  689 horse,  689 
house,  724 
mangrove,  689,  694 
motuca,  691 
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Fly,  ngumba,  706 
root,  724 
serut,  689 
stable,  711 
tsetse,  714 

typhoid-carrying,  19 
Foetal  monstrosities,  1426 
Folliculitis  decalvans,  1640 
Food,  eftect  on  man,  79 

evolution  of,  80 
in  heat-stroke,  132 
of  the  tropics,  80 
poisoning,  animal,  170 

vegetal,  172 
poisonous,  170 
post-mortem  changes,  172 

Foot-binding,  142 
Foot-tetter,  1467 
Foraminifera,  267 

Fordyce's  disease,  1640 
Forest  yaws,  i  550 
Formation  of  tissues,  79 
Formic  acid ,  1 97 
Formiciasis,  1580 
FormicidcB.  197,  203  ref. 
Foxia.    See  Cladosporium 
Fra-fra  (arrow-poison),  161,  163 
Fragilitas  crinium,  1639 
Framboesia  tropica,  20,  21,  411,  1170, 

1536 
astiology  of,  1172 
blood  in,  1 1 87 
boubas,  1 191 
communicability  of,  11 88 
definition  of,  11 70 
diagnosis  of,  11 89 
eruptions  in,  11 83 
eyes  in,  1 187 
genito-urinary   system  in, 1187 

geographical  distribution  of, 1 172 

granulomatous  stage,  1178 
hair,  lesions  of,  11 84 
history  of,  11 70 

hyperidrosis,  11 86 
immunity  from,  41 3"  H 
inoculation  experiments, 

412,  1173 
late  stage,  1188 
locomotor  system  in,  1 1 86 

lymphatic  glands  in,  11 84 
nervous  system,  1 1 86 
pathology  of,  11 75 
plan,  1 191 
primary  stage  of,  1176 

prognosis  of,  11 90 
prophylaxis  for,  1193 references,  1195 

respiratory  system  in,  1 186 
secondary  stage  of,  1178 

Framboesia  tropica,  symptomatology of,  1176 

synonyms  of,  1 170 
tertiary  stage  of,  1 188 
treatment  of,  1 193 

treponcma,  1 1 72 

yaws,  1 170 F ramosi  (Calabar) ,  1170 
Freckles,  103 
Frieira,  1406 
Frien  disease,  810 
Frogs,  trypanosomcs  of,  344 
Frontier  sore,  360 
Fruit-fly,  724,  1054 
Fuguismus,  171,  178 
Funambulus  palmarum,  342 

pennati,  423,  430 
Fundus  oculi,  1652 

Fungi,  756-7 budding,  765 

cultivation  of,  758,  1516 

imperfecti,  812 
Fungus-cellulose,  757 

disease  of  India,  1447 
Fimiculitis,  endemic,  1429 
Furma,  220 
Furunculus  orientalis,  1548 
F us  aria  mystax,  547 

vermicular  is,  547 

Gad-flies,  689 

Gall-bladder,  disease  of,  1404 
Gall-sickness,  17,  339 
Galle  leg,  11 38 
Gallenfieber,  913 
Gallinippers,  648 
Gallus  fefrugineus,  307 
Galziekte,  17,  339 

GamasidcB,  580 
Gamasoidea,  578 

Gambia  fever,  16,  17,  967 
horse-sickness,  319 

Gambusea  molliensia,  663 
Gametes,  293 

Gametocytes,  263 
Gammarus  pulex,  i2g^ 
Gamocystis,  419 
Gangosa,  1275 
Ganja,  153 

Garib-guez,  590,  949 
Gastric  fever,  1046 

remittent  fever,  1018,  10 19 
ulcer,  1 291 

(fox),  404 
Gastrodiscus ,  462,  464 

hominis.  464,  487,  1292 
Gastro-enteritis,  992 
Gastrolobium,  i  59 

Gastrophilus,  7O21583 
equi,  704 

,  Gastrothylax,  462 
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Gattoo  (Airican  West  Coast),  11 70 
Gavialis  gangeticus,  430 
Gecko,  389 
Gelbfieber,  1004 
Gemmation,  261 
Generative  organs,  disease  of,  1426 

effects  of  heat  on,  97 
Geobdella,  574 
Geophagia,  1303 
Geophilus  carpophagus,  624,  1280 

cephalicus,  624,  1280 
electriciis,  624,  1280,  1293 
longicornis,  192 
similis,  624,  1280 

Gerbilis  pyramidis,  186 
Gerbillus  indicus,  423,  429,  632 
Gerhardt's  urobilin  icterns,  886 
Gerlier's  disease,  1450 
German  measles,  1093 
Gerris  fossarum,  355 

paludum,  357 
Ghibli  (wind),  50 
Ghootloo  Mahdee,  1447 
Gibraltar  fever,  1018 
Gigantorhyyichus  gigas,  566,  1293 
Gila  monster,  251 
Giraffe  fever,  996 
Girardinia,  1545 
Girardinus  formosus,  663 

pceciloides ,  663 
versicolor,  653 

Gland-holder,  Balfour's,  979 
Gland-juice,  examination  of,  1436 
Glandular  disease  of  Barbadoes,  1 1 38 

fever,  108,  114 
Glass,  powdered,  146 
Glaucidium  noctuce,  295,  303-4 
Glaucoma,  1652 
Glenospora,  835-6 
Globidium,  349-50,  368 
Globius  minuhis,  368 
Gloriosasuperba,  117, 147, 150, 152, 156 
Glossina,  714,  737 

austeni,  721 
bionomics,  719 
caliginea,  721 
classification  of,  721 
fusca,  333,  721 
internal  anatomy  of,  718 
life-history  of,  719 
longipalpis,  336,  339,  714,  721 
longipennis,  721 
morphology  of,  715 
morsitans,  17,  315,  317,  326,  332, 

333.  336,  719.  721,  966 
pallicera,  721 
pallidipes,  333,  721 
palpalis,  17,  315-16-17,  320,  325, 

336,  338-9.  345.  721,  966-7 
tachinoides,  336,  339,  720 

Glossince,  708 

Glossinella  schillingsi,  713 
Glossiphonia,  316,  572 
Glossiphoniidce ,  572 Glugea,  434 

anomala,  434 

Glycerine  ox-bile  medium,  Coleman and  Buxton,  1073 

Glyciphagus  domesticus,  615 
prunorum,  614 

Glyphodon,  220 Gmelin's  reaction,  919 
GnathobdellidcB,  572 
Gnathostoma,  520 

robiistum,  520 
si'amense,  520,  1428 
spinigerum,  520 

Gnathostomides,  520 
Gnat-proof  rooms,  904 
Goa  powder,  1478 
Goat's  milk,  1018 
Goats,  trypanosomes  in,  343 
Goat-suckers,  343 
Gobiat,  331,  337 

Gobio  fluviatalis ,  345 
Goddess  Pattini,  4 

Godfrey  and  Eyres'  tubercular  dis- 
ease, 1447 

Godownik  boil  (Caucasus),  1548 
Gogo  (Marshall  Islands),  i486 Goitre,  1417 

exophthalmic,  141 7 
Golgi,  cycle  of,  379 
Gomera  (Ceylon),  1500 
Gondwanaland,  59 
Gonidia,  760 
Goniopsylla,  748 
Gonoblennorrhoea,  443 
Gonorrhoea,  1426 
Gora  harik,  177 
Gordiacea,  564 

Gordius  aquaticus,  523,  565,  1293 
chiliensis,  565,  1293 
equinus,  539 
medinensis ,  541 

pulmonalis  apri,  541 
Goundou,  21,  1444 
Gouni  (India),  243 

Grasco-Roman  medicine,  1 1 
Gram  itch,  1 590 
Granuloma  annulare,  1632 

endemicum,  1 548 

inguinale,  402,  1571-3 
pyogenicum,  1469 venereum,  1571 

Granulosis  rubra  nasi,  1632 
Graphium  penicillioides,  836 
Grass  sickness  (Australia),  403 
Grecian  medicine,  8,  10 
Green  vision,  175 

Greenwich,  diurnal  variation,  pres- 
sure, 43 
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Gregarina,  419 
Gregarinida,  417 
GregarinidcB ,  419 
Gregarinosus  pnlmonum,  477 
Greig-Grey's  method,  979 
Grocco's  paravertebral  triangle,  1410 
Grocers'  itch,  614 
GromiidcB,  277 
Ground-itch,  556 
Grouse-fly,  302,  306 
Growth,  efliect  of  heat  on,  98 
Guanine,  596 
Giiatteria  veneficium,  i6j 

Gubler's  case  {eimeria),  422 
Guerib-guez,  949 
Guinea -worm,  115,  541,  1441,  1534 ref. 

Gune  (Gilbert  Islands),  9,  i486 
Gurjon  oil,  1 167 
Gurleya,  434 
Gusano  (New  Granada),  704 
Gymnamcebidts,  266,  268 
Gymnoascets,  766,  772 
Gymnocerata,  636 
Gymnosporea,  419 
Gymnosporidia,  378 
Gymnostomata,  450 
Gynaecophoric  canal,  481 
GyncBCophorus ,  481 

Habit  poisons,  147,  153 
Hadrus  lepidotus,  691 
Haeckel's  monera,  266 
HcBWiadipsa,  574 

ceylonica,  570,  572 
fallax,  574 
japonica,  574 
javanica,  574 
morsitans,  574 
tallagalla,  574 
umbata,  574 
vagans,  574 
zeylanica,  574 

Hcsmadip sines,  574 
Hcsmalastor,  574 
Hmmamceba,  302 

immaculata,  389,  853 
laverani,  389 

var.  quartana,  385 
malaricB,  385,  389 

Laveran,  389 
var.  magna,  383,  385 
var.  quartana,  385 
var.  ieriianes,  383 

pycBCOx,  389,  853 
r dicta,  387 
vivax,  383 
ziemanni,  303 

U csmamcebidcB ,  378 
H mm anthus  toxicaria,  165 
HtBmaphysalis,  606 

Hesmaphysalis  concinna,  606 
flavii,  606 leachi,  371,  606 
mamoraia,  603 

punctata,  581,  606 
HcBmatohia,  708,  722 
Hesmatobosca,  708,  722 
Hsematocele,  1426 
Haematochyluria,  1124,  1137 
Hcematococcus,  19,  368,  373 

oi;w,  373 

Hismatomonas,  
308 evansi,  331 

H cBmatophyllum,  378 
malaria,  378 

Hcsmatopinides,  634 
Hiematopinus,  635 

stephensi,  423,  429,  632 
ventricosus,  ^42 
vituli,  540 

HcBmatopota,  691-2 
guineensis ,  694 
italica,  354,  691 
obscura,  694 

pluvialis,  691 
pulchrithorax ,  694 
strigipennis,  693 

Hesmatozoon  falciparum,  389 
Hesmaiustorides,  597 

HcBmentarta  ghiilanii,  572 

officinalis,-  572 
Heemochus,  species  of,  552 
H csmocystidium ,  389 
Hesmocytozoa,  293 

HcBmofiagellata,     258,     265,  282' 

293 

Haemoglobin,  103,  910 
Hsemoglobinuria,  372,  893,  910 

malarial,  910 

quinine,  893,  911 
toxic,  910 
tropical,  910 

Haemoglobinuric  fever,  378,  910 malarial,  913 

Hcemogregarina  bagensis,  423,  431 balfouri,  430 billeti,  431 
feoz^w,  429 

I         caww,  423,  427,  600 
I         cantliei,  432 crocodilinorum,  430 

crotali,  431 

430 

funamhuli,  430 
gerbilli,  429,  434.  ̂ 3^ 
hankini,  430 

/flcw/t;',  423,  434 
laceriarum,  431 
laverani,  431 

leptodactyli.  432 mansoni,  431 
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HcBmogregarina  mav.retania,  431 
mesnili,  431 
minima,  423,  432 
mirabilis,  431 
mocassini,  431 
muris,  424,  427 
najm,  431 
nicoriee,  431 
pococki,  43 1 
pythonis,  431 
ranarum,  432 
rara,  431 
rarefaciens,  426,  432 
fa^^j,  430 
refringens,  431 
schaudinni,  432 
seligmanni,  427,  431 
shattocki,  431 
simondi,  432 
splendens,  432 
stepanovi,  423,  430 
stepanoviani,  431 
^e;'/M',  432 
thomsoni,  432 
vittatiB,  424,  431 
zamenis,  431 

Hfemogregarines,  265,  302 
H(smogregarinida,  422 
Haemolysins,  195 
Haemolysis,  912 
Hcsmomenas  prcscox,  389 
HcBWiophysalis  leachi,  588 

marmorata,  603 
rosea,  601 

Hcsmopis,  573 
lacustre,  573 
sanguisuga,  573 
Schmarda,  574 

Hcsmoproteidcs,  282-3,  294 
Hcemoprotens,  294 

columbes,  294,  300 
mansoni,  295,  302 
noducs,    258,    282,   283,  294-5 

302,  309 
Hcsmoprotozoa,  258,  292,  293 
H£emorrhagic  febrile  gastro-enteriti  ̂ 

of  children,  11 12 
malarial  fever,  913 
pancreatitis,  780 
pernicious  fever,  883 

Haemorrhagins,  227,  233 
Hsemosiderin,  861,  864 
HcBWiosporea,  422 
HiBfnosporidia,  258,  265,  282-3,  293 

422 Hcsmosporidium,  378 
sedecimancB,  389 
teriianum,  383 
undecimancB,  389 

Haemozoin     (Sambon),    262,  379 
864 

Huffkine's  plague  prophylactic,  1043 vaccine,  1044 

Hair,  chopped,  159 
diseases  of  the,  1639 

Haldane  and  Lorraine  Smith's method,  1307 
Hallucinations,  desert,  1458 
Halteridium,  282,  294,  298 
Halysis  lanceolata,  504 

solium,  506 

I-Iamadryad,  220 
Hamburg  School,  20 Hamites,  63 
Hamster,  341 

Hamularia,  522,  539 e(7Mz,  539 

lymphatica,  539 

Handley's  lymphangioplasty,  ii43 
Hapale  pencillata,  339 
Haplosporidia,  438 
Haplosporidium,  438 
Harboul  (Arab),  1421 
Harita  Samhita,  554 
Harmattan,  50 

Harpulia  arborea,  168 
Harvest-bug,  611 -mite,  611 

-mouse,  341 

Haschisch,  153 

Hatty-ka-Pung,  I447 
Head-gear,  105 
Hearst  papyrus,  8,  9 
Heart-block,  141 6 
Heart,  tropical,  1417 
Heart-water,  599,  610 
Heat  exhaustion,  126,  133 

production  of,  83  * 
prophylaxis  of,  105 
regulation  of,  83 chemical,  84 

physical,  84 
-stroke,  21,  79,  108,  124-5.-6 

historical  account  of,  126 
syncope,  124,  126,  133 Hectopsyllides,  743 

Helcosoma,  357 

tropicum,  18,  360 
Heliconea  brasiliensis ,  663 Heliopolis,  9 
Heliozoa,  267 
Helmets,  105 
Helminthiasis,  456 
Helminthology,  13 

Helmirithoma  elastica,  1 1 36 
Helobdella  algira,  322,  344 
Heloderma  horridum,  250 

suspectum,  251 
Helodermatidce,  250 
Heltu  (worm),  9,  554 

He.mihiingarus,  220 
Hemiclepsis,  346,  572 
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Hemiclepsis  marginata,  316,  347 
Hemidaciyliis  leschenaulti,  344,  389 

triedvi  plesclicnaulti,  344 
Hemiplegic  peinicious  fever,  884 
liemipicra,  193,  635,  644 
Hemispora  stellata,  840,  1539 
Hemis  porosis ,  1539 

Henoch's  purpura,  1626 
Henpuye,  1445 
Hepatic  abscess,    1407    {yide.  Enta- 

raoebic  Abscess) 
bilharziosis,  1398 
phlebotomy,  141 2 

Hepatitis,  1368,  1406 
Hepatozoon  perniciosum,  423,  427 
Heracleum  giganteum,  1 544 

lanatum,  1544 
Hermasson  minutus,  684 
Hermes  Trismegistus,  9 
Hernia,  1291 
Herpes,  1629 

de  Manson  (Roux),  i486 
desquamans  (Turner),  i486 
farinosus  (Ritter),  i486 
progenitalis,  1629 
zoster,  1629 

Herpestes  ichneumon,  243,  375 
Herpetomonas,  308,  341,  349-52,  354 

ctenophthalmi ,  365 
lewisi,  339,  353 
musccB-domcsticcB,  264,  294,  349, 

351-3 
Rogers,  357 
subulata,  354,  691  . 
other  species,  354,  365 

H crpctomonidcs ,  282,  294,  348 
Hc)-pobdellidcs,  572 
Hetcrocotylea,  461 
Heterokaryota,  259,  266 
H eteromastigote ,  280,  308 
Heteromeirns  maiinis,  183,  185-6 
Heteromita,  289,  290 
Heteronychia  dolorosa,  674 
Heterophyes,  .478 

heterophyes,  479,  488,  1292 
Heteropicra,  635 
Heteropus  ventricosns,  613 
Heterotricha,  448,  451 
Hexamitus,  292 

duodenalis,  292 
intestinalis ,  292 
muris,  292 
vulgaris,  292 

Hexapoda  193,  627 
Hexapode  dermatoses,  1577 
Hhab-el-Seneh  (Arab),  1548 
Hiaza  (Hind.),  1343 
Hibiscus,  197 
High  air  temperatures,  134 

intermittent  non-malarial  fever,  j 1089 

Hill  diarrhoea,  1332,  1339 aetiology  of,  1339 
definition  of,  1339 
diagno.sis  of,  1341 history  of,  1339 
mica  theory  of,  1339 
pathology  of,  1339 
prognosis  of,  1341 
prophylaxis  for,  1341 references,  1342 
sequels  to,  1341 
symptomatology  of,  1339 treatment  of,  1341 Hill  fever,  847 

Himantarium  gervaisi,  625,  1293 
Hinchazon  de  los  nigros  y  chinos, 

1208 I-[indus,  64 

Hippelates,  700,  1648 
Hippobosca,  339,  736 camelina,  736 

equina,  736 
maculata,  736 

rufipes,  339,  736 
Hippoboscidcs,  337,  736 
Hippocentrum,  693 

Hippomane  mancinella,  158,  1544 Hirudinaria,  574 

Hirudinea,  570,  625  ref. 
Hirudiniasis,  1279-80 HirudinincB,  345,  573 Hirudo,  573 

astatic  a,  573 

Inldebrandti,  573 
javanica,  573 
medicinalis,  346,  571,  573 
niultistriata,  571,  573 
nipponia,  573 
quinquestriata,  573 
saigonensis,  573 
septemstriata,  573 sinica,  573 

timorensis,  573 
irottina,  573 

Histiogaster  spermaticus,  615 
Histoplasma,  18,  350,  367 
Histoplasmosis,  351 

History  of  tropical  medicine,  3 
Histrichopsylla  talpcB,  357 Histriobdellida,  575 

tlitzschlag,  126 Hive-bee,  194 

Holocanthus  imperator,  207 
Holomastigote,  280 
Holophrya  coli,  451 
Holothuria  argtis.  181 
Holothurians,  181 
Holothyryid<s,  580 

Holothyrus  coccinella,  177,  580 Holotricha,  450 

Ho-louan  (Cliina),  1343 
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Honia  el  Hugga,  926 
el  Naxy,  926 

Homalomyia  breois,  724 
canicidayis ,  ̂24.,  734 
desjardensii,  734 
scalaris,  724 

HomalopsincB,  219 
Homicidal  poisons,  147,  155 
Homma  typhuisa,  1093 
Homo  neanderthalensis ,  62 

primigenius,  62 
sapiens,  62 

Homoptera,  635 
Hondziekte,  369 
Hong  Kong,  prophylaxis,  905 
Hook-worm  disease,  1303 
Hoplocephalus,  217 

curt  us,  229 
Hoplopsyllus,  753 
Hornet,  194 
Horoscope,  3 
Horse-flies,  689 
Horsehair  worms,  565 
Horsehairs,  564 
Horses,  poisoning  of,  174 
Hospital  phagedaena,  421,  1565 
Hospitals,  first,  8 
Hottentots,  165 
House-fly,  20,  724 
Houses,  colour  01,  102,  106 
Humidity,  atmospheric,  50,  87 
Hungerpeste,  die,  926 
Hunting,  poisons  used  in,  167 
Hura  crepitans,  152 
Hycsnanche  globosa,  165 
Hyalococcus  beigelii,  835 
Hyalomma,  609 

cBgyptinm.  586,  611 
afjine,  609 
crassitarsus,  609 
hippopotamense,  609 
rhipicephaloides ,  609 
syriacum,  609 

Hyalospora,  419 
Hydnocarpus  venenata,  168 
Hydrelaps,  222 
Hydroa  vacciniformis,  1629 
Hydrocarpus  ivigtiana,  1167 
Hydrocele,  1426 

endemic,  1123 
Hydrochcsrus  capybara,  334 
Hydrocyanic  acid,  168 
HydrometridcB,  643 
Hydrophides,  240 
Hydrophincs_,  222,  223 
Hydrophis  cantoris,  bite  of,  222,  240 
Hydrophobia,  140,  440 
Hydropneusta,  576 
Hydrops  asthmaticus,  1208 
Hydrotcsa  meteorica,  735 
Hydrus  platurus,  22 1  -2 

Hyena,  333 

Hyetometry,  51 

Hygiene,  mosaic,  10 personal,  457 
public,  458 

H!ygrometry,  51 
Hyla  arborea,  292,  322 
Hymenolepis,  502 

deminuta,  495-6,  498.  502,  51 1292 

lanceolata,  498,  504,  1292 

nana,  495,  498,  503,  512,  1292 fraterna,  503 
Hymenoptera,  194 
Hymenostomata,  451 

Hyperemia  ot  the  liver,  1405 
Hyperchloridia,  1291 

Hyperidrosis,  1603,  1607,  1631-2 
Hyperkeratosis  of  sole,  1633,  1635 
Hyperparasitism,  118,  256,  26S 
Hyperp}Texia,  124 
Hyperpyrexial  fever,  1 1 1 2 
Hypersarcosis,  11 38 
Hypertrichosis,  1639 Hyphse,  757 

Hyphomycetes,  812 
Hypnotics  in  heat-stroke,  132 
Hypnotoxin,  180 
Hypoderma,  703 
Hypotricha,  448 
Hyoscyamus  falezlez,  147,  150 muticus,  154 

Hysteria,  153 
Hystrichopsylla,  748 narbelli,  749 

talpcs,  365,  749 

tvipectinata,  749-50 
Hystricho psyllince ,  746,  748 

Ichthyobdellidm,  572 
Ichthyosporidinm,  438 
Ichthyotoxismus,  1211 Icteric  fever,  933 

typhus,  925 

Icterus,  Gerhardt's  urobilin,  886 
Ictonyx  libyca,  186 Idrosis,  1603 

Ikan  saban  (fish),  209 
Il-jarassy  (Tartar),  1548 
Illegitimacy,  1 1 2 
Images,  ju-ju,  3 
Imbundi  (W.A.),  160 
Imhotep  oi  Memphis,  9 
Immano plasma,  350,  368 
Immunity,  bee,  195 

scorpion,  186 snake,  243 

Impetigo,  634,  1625 
primarum  viarum,  1325 

Im-pyeng  fever,  1090 
Incas,  medicine  of  the,  4 
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Inchagao  (Brazil),  1208 
Incidence  of  disease  in  tropics,  108 
Incinerator,  13 14 
Inclusion-blenorrhoea,  443 
Incubation  period  of  trypanosomes, 

311 
of  yellow  fever,  1007 

IndacecB,  151 
India,  disease  in,  113 

Moslem  invasion  of,  8 
relapsing  fever  in,  93 1 

Indian  hemp,  153 
'  liver,'  1405  ■ 
medicine,  6 

Indian  ore -pharyngeal  leishmaniasis, I5S9 

Indiella,  809,  1529 
Indische  spruw,  1325 
Indonsians,  63,  66 
Indra,  6,  7 
Infanticide,  154 

poisons  used  for,  147 
Infantile  beri-beri,  1226 

biliary  cirrhosis,  1414 
convulsions,  109-10 
diarrhoea,  epidemic,  1388 

treatment,  1393 
Infection  of  the  emlsryo,  258 

-rate,  857 
Infectious  jaundice,  114 
Infective  granule,  311 
Inflammatory  fever,  1004 
Influenza,  113,  1093 
Infusoria,  265 
Injection,    intravenous,  technique 

248 
Injuries,  poisons  to  simulate,  148 

simulation  of ,  157 
Inoculation  against  smallpox,  8 

of  animals,  980 
Inorganic  poisons,  146 
Insanity,  110,  1449 

Philippine  army,  104 
Insect  a,  627 
Insects  as  disease  carriers,  19 

collection  of,  630 
Intermediary  host,  117 
Intermittent  fever,  96,  847 

tick  fever  of  Wyoming,  950 

International  code,  zoologists',  256 
Intertrigo,  1478 

blastomycetica,  1512 
saccharomycetica,  1512 

Intestinal  anguillulosis,  1295 
bilharziosis,  1398 

climatology  of,  1398 
complications  in,  1401 
definition  of,  1398 
diagnosis  of,  1401 
history  of,  1 398 
pathology  of,  1 398 

Intestinal  bilharziosis,  prognopis  in, 

1 40 1 symptomatology  of,  1401 
synonyms  of,  1398 
treatment  of,  1401 

irrigation,  1371 
obstruction,  1291 
sand,  1 291 

Intoxications,  tropical,  145 
Intramuscular  injections,  quinine,  896 
Intravenous  injection,  technique  of, 248 

quinine,  897 

Intussusception,  1291 
Iodine  in  snake-bite,  249 
Iodoform,  1567 

Ipecacuanha,  1369 
in  scorpion-bite,  1 87 

Ipoh  aker,  166 
arrow-poison,  162,  166 

Ipuh,  arrow-poison,  166 
Iris,  diseases  of,  1652 Iritis,  936 

Iron,  sulphate  of,  159 
Irregular  fever,  436,  441 

low  fever,  1046 
subtertian  fever,  881 

Irrigation,  intestinal,  1371 rectal,  1393 

Irritants  in  abortion,  155 
Island  disease,  945 

Ismailia,  prophylaxis  in,  905 
Isomastigote,  280 
Isospora,  421 

bigeminum,  421,  1292 
Issatchenko's  bacillus,  755 
Itch,  coolie,  456 

Cuban,  1104 
dhobie,  1474 

grocer's,  614 vanilla,  158 Ixodes,  579 
Ixode,  597 

Ixodea,  579 
Ixodei,  596 

Ixodes,  596,  597,  607 
annulatus,  601 
autumnalis ,  608 
bovis,  601,  1 190 
camelinus,  610 
erinacei,  608 

hexagonus,  608 
leachi,  606 
marmoratus,  603 moubata,  593 

reduvius,  369,  37i.  373- 
reticulatus,  603 

ricinus,  191,  432.  5^6,  607 

rufus,  600 
sanguineus,  600 

sexpunctatus,  608 
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Ixodida,  579 
Ixodidm,  191,  579 

Marx,  597 
Murray,  588,  596 

Ixodidea,  597 
Ixodiden,  596 
Ixodides,  579 
Ixodina,  597 
Ixodini,  596 
Ixodioplasma,  368 
Ixodoidea,   190,  203  ref.,   580,  626 

ref. 

Jackal,  372 
Jacobabad  tables,  33,  38,  40 
Jaculus  gordoni,  423,  430 

jacilis,  186 
orientalis,  430 

Jalousies,  106 
Jamaica,  disease  in,  113 

dogwood,  168 
Jaman  dyscharagan,  1 548 
Jambosa  aromatica,  156 
Jambos  malaccenois,  1167 
Japan,  disease  in,  115 
Japanese  medicine,  6 

river  fever,  613,  945 
Jatropha  curcas,  L.,  147,  151 

manihot,  L.,  157 
poisoning,  169 
urens,  169,  1542 

Jaundice,  1405 
infectious,  114 

Javel,  eau  de,  196 

Jeanselme's  nodules,  1537 
Jelly-fishes,  179,  180 
Jerboa,  186 

Jesuits'  bark,  12 
Jeun-Ehenn  (root),  156 
Jewish  medicine,  9 
Jigger,  254,  744,  971 
J ohannseniella ,  680 
Journals,  modern,  22 
Judam,  12 
Ju-ju  against  disease,  3 
Julidce,  575 
Juliformia,  575 
Julus  londinensis ,  575,  1293 

terrestris,  575 
Jumpers,  1454 
Jungle  fowl,  985 
Jupiter,  3 
Jura-tree,  151 
J uxta-articular  nodules,  1537- 
Juzam,  12 

Knchuga  tectum,  43 1 
Kaju  Rugas,  1547 

buta-buta,  1547 
Kaki-lem-but,  1208 
Kakke,  1208 

Kala-azar,  18,   108,   no,   114,  359. 
361,  640,  891,  952,  1 559 aetiology  of,  953 

blood  in,  954 

canine,  363,  365 
chloasma,  1639 
climatology  of,  953 

complications  in,  956 
definition  of,  952 
diagnosis  of,  956 
history  of,  952 
Indian,  360,  952 
infantile,  362,  958 
morbid  anatomy  of,  954 
pathology  of,  953 
prognosis  in,  957 
prophylaxis  of,  958 references,  965 

symptomatology  of,  954 treatment  of,  957 Kalawa,  4 

Kaltesfieber  malaria,  847 
Kamerungeschwulste,  1442 
Kandy,  temperature  tables,  42 
Kaposi's  disease,  104,  1639 
Kara  Kist  (Russia),  187 
Karabin,  151 

Karang  gatal,  180 
Karawala  (Ceylon),  239 

Karyolysins,  422 
Karyosome,  259 

Kasauli,  Pasteur  Institute  at,  247 

Katayama  disease,  486,  1116-17,  11 20 
Kathiawar  palm-squirrel,  430 
Katipo  (N.Z.),  187 

Kaumpuli  (Uganda),  1028 Kawa,  154 
Kawain,  154 

Kedani  disease,  946 
Keerengrah,  1447 

Kenyah  tribe,  166 Kerandel  symptom,  979 

Keratitis  punctata  leprosa,  1 1 58 
Keratoma  plantare  sulcatum,  1598, 

1 599 

Kernig's  sign,  131 
Kerosene  emulsion,  950 Kesari  dal,  173 
Klaamsin,  50 

Khi  (Siam),  1481 
Kho-sam  powder,  1 371 
Killa,  3 

Kineto-nucleus,  259,  280,  310 Kirudeo,  1447 
Kiso  (larva),  731 

Klang,  prophylaxis  at,  905 Klinophilos,  637 
Klossia,  421 
Klossiella,  421 
Knokkelkoorts,  995 

Knowledge,  primitive,  of  medicine,  3 
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Kombi  arrow-poison,  164 
Komlah  (Tcrai),  197 
Konje  Marree,  966 
Koo-doo,  333 
Koormat  (fish),  209 
Koplik's  spots,  1097 
Kosharriddki,  1138 
Kota-wen  (China),  1028 Krabbea,  499 

Ki-ait  (Ceylon),  220,  239,  248 
Kxeotoxismus,  172 
Kruse's  serum,  1391 
Kubisagari,  1450 
Kurloff's  bodies,  303,  306 Kurrakan,  1174 
Kurunegala  fever,  847 

ulcers,  1463 

Kwan's  fluke,  1292,  1295 
Kyass  arrow-poisoning,  166 

La-negulo,  966 
Laborrague's  solution,  1371 Lacerta  agilis,  292,  431 

muralis,  431 
oscellata,  431 
viricli,  431 

Lacertilia,  250,  253  ref. 
Lachesis,  222 

anamellensis ,  223,  229,  232 
bite  of,  241-2 
flavoviridis,  232 
gramineus ,  245 
lanceolatus ,  223,  225,  232 
mutus,  431 

Lachnosterna  arenata,  566 
Lachrymal  sac,  disease  of,  165 1 
Lacquer-poisoning,  1542,  1544 
Lwlaps,  580 

Lmmopsylla,  740,  742,  751-2.   See  also 
Xenopsylla 

Laffe  (fish),  209 
Lagenayia  vulgaris,  148 
Lagocheilascaris ,  547 
Lagopus  scoticus,  302,  306-7 
Lahore  sore,  366 
Lalangola,  966 
Lamblia,  292 

intestinalis ,  15,  292,  1292,  1295, 1373 

Lamb  sera,  244 
polyvalent  serum,  245 

Lamus,  312,  642 
megistus,  315,  317,  327,  329,  985 

Land  wind,  49 

Langhan's  cells,  1154 
Lankesterella,  423 

ranarum,  432 
Lankesteriee ,  419 
LantJionotus  borneensis,  251 
Laportea,  1545 
Laroche  virus,  755 

Larva  migrans,  1583 
Lasianthus  flavescens,  165 
Lasiosiphon  eriocephalus ,  148,  167 speciosus,  155 
Latah,  1451 
Lathirismo,  173 
Lathyrin,  174 

Lathyrism,  172-3 
Lathyrismus,  178  ref. 
Lathynis,  species  of,  172-3 
Latrines,  1312 Lalrobdella,  573 

Latrodectus,  species  of ,  187,  189 
Laurer's  canal,  460 
Laverania,  294,  378,  978 

danilewskyi,  387 

malaricB,  383,  385,  389,  847,  869, 

879,  918,  1372 ranarum,  432 

Laveranic  dysentery,  1372 
Lazopus  scoticus,  301 
Lead  in  abortion,  155 oxide,  159 

Lebbra,  1147 
Lecithide,  184 

Leech,  347,  570,  1279 
Leg  elephantiasis,  11 38 Legumes  as  food,  83, 
LeguminoscB,  147,  151,  160,  162,  165, 168 
Lehedanpachanai,  1361 

Leipsic  papyrus,  8 
Leishman-Donovan  parasite,  258 
Leishmania,  341,  349-50,  357 

braziliensis,  362,  1550 

donovani,   18,   357,  361-2,  366, 
640,  1372,  1404,  1417,  1559 

fuYuncidosa,  357,  360 
infantum,  18,  19,  357,  362,  366, 

368,  1404 
tropica,  357,  366,  1548,  1559 

var.  americana,  362,  1556 
Leishmaniasis,  20,  351 

American,  1556 

Indian  oro-pharyngeal, 
Leishmanic  aneemia,  958 

dysentery,  1372 
Lelaps  echidninus,  425 
LencytozoidcB ,  282-3,  294 Lenses,  14 

Lentigo,  1639 
Leontiasis,  iiS7 

Lepidophyton,  1487 
Lepidoptera,  197,  203  ref. 
Leprolin,  11 67 

Leprosy,  10,  11,  iS.20,  no,  112,  1147 aetiology  of,  1 149 
Bible  and,  10,  45.  "2 
climatology  of,  1 149 

complications  in,  1165 
cultivation  of  bacillus,  1 1 50 
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Leprosy,  definition  of,  1147 
diagnosis  of,  1 165 
eye  lesions  in,  1 1 57 
history  of,  1 147 
maculo-ansesthetic,  1162 
mixed,  1 165 
morbid  anatomy  of,  1 1 54 
pathology  of,  1 153 
prognosis  of,  1 165 
prophylaxis  in,  ii68 
references,  1168 
symptomatology  of,  1 1 56 
synonyms  of,  1 147 
treatment  of,  1167 
tubercular,  11 57 
urine  in,  1 161 

Leprotic  fever,  1157 
LeptidcB,  698 
Leptoconops ,  677-8 
Leptodira,  518 

anmilata,  219 
intestinalis  it  stercoralis,  519 
niellyi,  518 
pellio,  518 

Leptomonas.  348-351,  354 
biitschlii,  349,  354 
davidi,  354 
drosophilcB,  349 

Leptotheca,  433 
Leptoihrix,  1526 
Leptus  pycnosomee ,  354 

other  species,  611 
Lepus  cimiculus,  342 
Lessertia  annularis,  159 
Letargia  dei  Negri,  966 
Lethal  dose,  snake-venom,  236 
Leuciscus,  345 

erythrophthalmus ,  346 
LeucocytozoidcB ,  302 
Leucocytozoon,  302,  367 

beristniefji,  306-7 
canis,  427 
cohaycB,  306 
danielewskyi,    282,    302-3,  305 

307 
funambuli,  430 
lovati,  302-3,  306-7 
muris,  427 
ziemanni,  302-3 
other  species,  307 

Leucoderma,  1500,  1520,  1608-9 
Leucolysins,  227,  233 
Leucopathia,  1608 
Leucophrys  coli,  45 1 
Leucoplakia,  1640 

Leukemia,  109-10,  1416  ' 
Leydcnia,  277-8 
Lice,  193,  631 
Lichen  convex,  1597 

pilaris  convex,  1597 
planus,  1632 

Lichen  spinulosus,  1632 
tropicus,  1605 
urticatus,  1627 

Lichtheilia,  762 

Life-cycle  of  parasites,  118 
Life-history  of  protozoa,  260 

I  Light,  dermatitis  from,  99 
disease  from,  104 
effect  of ,  98 

harmful  influences  of,  99 
skin  irritation  from,  100,  103 
stimulative  influence  of,  102 
vascular  modifi.cation  from,  103 

Lightning  traumatism,  143 
Ligula  mansoni,  499 

LigulincB,  498,  501,  512  ref. 
Liliacecs,  147,  150,  168 
Lilla  viridis,  185 
LimasodidcB,  197 
LimatincB,  676 
Limatus,  6j6 

Limax  agrestis,  292 
i  Limnatis,  species  of,  574 
Limnobdella,  species  of,  574 
Linchia,  736 

Lingua  nigra,  770,  1640 
Linguaiula ,  623 

rhinaria,  1280 
serrata,  617,  624 
tcenoides,  617 

Linguatulea,  621 
Linguatilida,  species  of,  616,  618,  626 

i  LinncBUS   as  hosts,  species  of,  469, 

i  589 
LiparidcB,  197 

Lipomata,  ear,  1598 
porters',  1599 

Lipoptena,  736 
Lips,  seasonal  recurrent  ulceration, 1 641 

pseudo-colloid  of  the,  1640 

j  Lisbon  School,  20 Lister  institute  seiaim,  1391 
1  Lithobiidcs,  624 
Lithobius  forficatus,  419,  624,  1280 

melanops,  624,  1280 
Little  fever,  1046 

Liver  abscess,- 108,  112,  141 5  ref. cirrhosis,  889 
disease  of,  1403 

cntamcebic    abscess     of,  1407 
{vide  Entamoebic  Abscess) fluke,  470 

rupture  of,  1405 

soup,  1328,  1337 
tropical,  1405-7,  1415  ref. 

Liverpool  School,  20 
virus,  755 

Lizards,  see  also  Helodcrma 
trypanosomes  of,  344 
venom  of,  250 
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Loa,  536 
Loach,  the,  347 
Loa  Loa,  254,  532,  535-8,  691,  1442, 1655 

Loasis,  1442 Local  winds,  49 
Locomotor  

ataxia,  i  lo,  1440 
Lobelia  nicotianm  

folia,  148 
Lobster-claw  

plant,  663 
Loempoe,  

1208 
Loganiaceis,  147,  152,  162,  165,  167 
Loliin,  17s 
Loliismus,  176 
Lolium  temulentum,  172,  174-5 
London  School,  20 

'  Loo  marna  '  (wind),  129 
Lophophyton,  792 
Lophoscelomyia,  666 
Loschia,  268-276,  291,  1292,  1363 

bvasiliensis,  276 
buccalis,  269,  276 
biitschlii,  276 
cobayes,  269 

coli,' 2Ci7,  26.1,  268,  269,  275-6 1363 

deyitalis,  269 
enterica,  269 
fecalis,  269 
galloparvcs,  269 
genito-urinary,  269 
gingivalis,  269 
hartmanni,  276 
hepatic  and  renal,  269 
hexagonus,  586 
hystolytica,  268,  269,  271,  272 

'  275 

in  abscesses,  

269 in  serous  
exudations,  

269 intestinal,  

268 
intestinalis,  

269 
kartulisi,  

269 
minurai,  

269 minuta,  

268,  
275 mortinatalium,  

269 muris,  
269 

nipponica,  

268,  
275 nuttalli,  

269 
phagocytoides,  

268,  
275 pulmonalis,  

269 pulmonary,  

269 ranarum,  

269 
telragena,  256-7,  268-272,  1363 
tvopicalis,  268-9,  274,  1292 
undulans,  268,  275,  291 
urogenitalis ,  269 
williamsi,  268,  276 

Loschia  in  animals,  269  ref.,  279 
Loschial  dysentery,  256,  1363 
Loschiasis,  256 
Lota  (disease),  1 5 12 
Loto  vulgaris  (fish),  499 

Lotio  calcii  sulphurati,  1481 
Lotion,  salicylic-spirit,  1607 
Low  country  itch,  1591 

fever,  1046 

intermittent  non-malarial  fever, 
1088,  1112 

Lowenthal's  reaction,  929 
Loxa,  12 

I  Loxaspis,  640 
!  Lucilia,  730 
'         ccBsar,  728,  1294 

macellaria,  728 
mominivorax,  728 
nobilis,  728 
regina,  728,  1294 sevenissima,  354 
sericata,  728 

Lues,  1028 Luetine,  407 

Lumbar  puncture,  technique,  979 
Lumbricus  agricola,  419 canis,  546 

terresiris,  418,  518 
Lund's  larva,  731 

Lungs,  aspergillosis  of,  803 
mucormycosis  of,  765 

Lupani  tono  (Samoa),  11 70 
Lupus  endemicus,  1 548 

Lustig's  serum,  1040-1 
Lycopsylla,  748 

Lycosa  singoriensis ,  188 tarantula,  190 

j  Lymph  scrotum,  529,  1133 
;  Lymphadenitis,  200  ref. 

,  i  Lymphangiomata,  1632 
Lymphangioplasty  (Handley),  1143 
Lymphangitis,  200  ref.,   541,  1123, 

1437 

epizootica,  
367 

Lymphatic  system,  diseases  of,  i434 varix,  11 33 

Lymphocele,  11 38 
Lymphococcus,  1128 
Lymphodermia  perniciosa,  1633 
Lymphosporidium,  species  of,  350, 367 

Lynchia  brunea,  301 
maura,  301 

Lyozoon  atrophicans ,  443,  1650 
Lyperosia,  713 irritans,  714 

minuta,  714 

punctigera,  714 
Lyscsmia,  918 

Lytta  ruficeps,  201 
vesicatol'ia,  156 
villata,  201 I 

Mabinzu  (larva),  731 
Mabuia  raddonii,  344 

cynocephalus,  402 
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Macacus  cynomolgus,  387,  1562 
nemestrinus,  387 
pileatus,  285,  375 
rhesus,  435-6 

Machoira  (fish),  209 
Macrobdclla,  574 

sestevtia,  574 
Macroconidia,  759 
Macrogamete,  263,  381 
Macrogametocyte,  263,  305,  380 
Macrogaster  platypus,  616 
Macromerozoites,  426 
Macronucleus,  259 
Macropodus  viridi  auvatus,  345 
Macropsylla,  748 hercules,  749 
Macrostoma,  289 

mesnili,  290 
Macular  fever  of  Tunisia,  1097 
Maculo-anEesthetic  leprosy,  1162 
Madarosis,  11 58 
Mador  (Hind.),  iSS 
Madura  foot,  15,  1123,  1447 
MadurcUa,  807-8,  1531,  1527,  1529 
McBsa  indica,  167 
Magberi  (Sierra  Leone),  158 
Magnesium  sulphate,  156 
Mahamari  (Ind.),  1028 
Maize  as  food,  83 
Majara  harik,  177 
Majun,  153 
Mai  d'Asturias,  1230 

decaderas,  17,  319,  334 
de  Cayenne,  1138 
de  chicot  (Canada)  ,1171 
de  coeur,  1303 
de  coit,  335 
de  los  Pintos,  1 5 1 3 
del  Pinto,  1 5 1 3 

Malacobothrii,  461 
Malacocotylea,  461 
Maladie  de  Ballingall,  1447 

de  Gilles  de  la  Tourette,  1454 
des  Plongeurs,  180 
des  Sucreries,  1200 
du  Sommeil,  966 

Maladies  filariennes,  1123 
Malaria,  16,  19,  109,  no,  11 2-1 15, 

627,  847.    See  also  Fever 
acute,  872 
Eetiology  of,  849 
Africa,  859 
America,  859 
anaemia  in,  868 
Asia,  859 
Australia,  859 
blood  in,  864 

parasite,  849 
cachexia,  871,  901 
carriers  of,  665 
chemical  pathology  of,  862 

Malaria,  children,  875 
chronic,  861,  886 

lesions,  871 
treatment,  901 

climatology  of,  859 
cold  stage  of,  874 

complications  in,  888 
congenital,  888 
convalescence,  901 
diagnosis  of,  670 
diet  in,  901 

double  quartan  fever,  875 
tertian  fever,  877 

endemic  index,  857 

engineering  work  in,  908 
erythrocytes,  865 Europe,  859 

fish,  larvas-eating,  907 
hasmoglobinuria  in,  916 

history  of,  847  • hot  stage  of,  874 
interval,  875 

investigation,  857 

irregular  subcontinuous  tertian fever  in,  878 
irregularities,  875 
latent,  850,  872,  888 
lesions  in,  868 
leucocytes  in,  866 
masked,  888 

microscopic    post-mortem  ex- amination, 870 
morbid  anatomy  of,  888 
mosquito,  the,  853 
nursing  of,  899 

parasites,  5,  386,  856 
difierential  •  characteristics, 

390 

parthenogenesis,  848 
pathology  of,  860 
Poisson-Pearson  formula,  858 Polynesia,  859 

predisposing  causes,  857 
prognosis  in,  890 
prophylaxis  of,  902,  908 
quartan  fever,  simple,  873 
sanitary  work,  908 
sequelae,  889 
spleen  rate,  857 
statistical  error,  857 
subtertian  fevers,  879 
sulphur  in,  905 
sweating  stage,  875 
synonyms,  847 
treatments,  various,  899 
triple  quartan  fever,  875 
vomiting  in,  900 

Malarial  cachexia,  iio-ii,  86i,  871-2 
fever,  tertian,  11,  876 
fevers,  clinical  description,  872 
haemoglobinuria,  910 
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Malarial  hasmoglobinuric  fever,  913 
nephritis,  889 
parasites,  378 

differential  characters  of ,  39 1 
prophylaxis,  118 

pneumonia,  889 

pseudo-Addison's  disease,  888 
reinfections,  887 
relapses,  887 
treatment,  902 

Malassezia,  species  of,  837,  1647 
tropica,  837,  1497 
versicolor,  1503 

Malattia  del  Sonno,  966 
della  Insolazione  di  Primavera, 

1230 

Malaysia,  races  of,  maps,  67 
Male-fern,  1311-12 
Malignant  bilious  fever,  913 

epithelial  tumours,  1633,  1635 
jaundice  (dogs),  369 
malaria  (dogs),  369 

Mallet  de  Mianeh,  949 
Mallophaga,  635 
Malta  fever,  15,  1018,  1019 

Maltose  agar,  Sabouraud's,  780 Mammalia,  251,  252  ref. 
Mammalian  poisons,  168 
Mammals,  trypanosomes  of,  330 
Man,  effects  of  tropical  climates  on, 

79 

primitive,  history  of,  61 
trypanosomes  of,  322 

Mana  Kodra  (India),  177 
Manchineel-tree,  158,  i544 
Mango-fly,  539 

toe,  1466 
Mangosteen  rind,  1393 
Mangrove  flies,  689,  694 
Mania,  no 
Manihot  utilissima,  148,  157 
Mannite,  1376 

Manson's  method  (atoxyl),  980 
powder,  1481 
son's  experiment,  849 

Manson-Ross  method,  1039 
Mansonia  ovata,  1 392 

pseudo-titillans,  665,  1126 
uniformis,  665.  1126 

Manuch,  i  58 

Map,  world,  Supan's  lines,  29 Marasmus,  112 
Mare  dial's  reaction,  919 
Margaropus,  600 

annulalus,  373.  579.  581,  586, 
600-1,  1 1 90 

argentinus,  601 
aiis  trails,  373,  601,  1190 
calcaratus,  601 
caudatus,  601 

decoloratus,  373,  403-4,  S86,  601 

Margaropus  dugesi,  601 
microphilus,  601 

Marking  nut-tree,  i  54 Marmoset,  339 Mars,  3 

iVlarscholka,  cells  of,  972 
Marsh  fever,  847 
Marsi  (Italy),  243 
Masked  malaria,  888 
M astigocladium  blochii,  841 
Mastigophora,  265-6,  280,  283,  284, 

293.  347  ref.,  349 
Mastigote,  280 
Maternal  impressions,  4 
Mauls  from  wild  beasts,  136 
Maurer's  dots,  390,  865 
Mazamorra  (Porto  Rico),  1303 
M'bori  (disease),  332,  338,  342 
M'Boundon,  160 
Meal-moth,  503 

Measles,  1093,  1101,  1627 
Measurement  of  parasites,  310 
Mechanical  infection,  315 
Medicine,  Accadian,  4 

Alexandrian,  11 
American,  6 Aztecs,  4 
Bible,  9 

Chaldean,  4 
Chinese,  4 

Egyptian,  8 Grseco-Roman,  1 1 
Grecian,  8,  10 
Indian,  6 

Japanese,  6 Jewish,  9 

modern,  12 
primitive  knowledge  of,  3 
religious,  4 
theurgic,  4 

tropical,  beginning  of,  13 history  of,  3 

schools  of,  20 
Mediterranean  fever,  114,  1018,  1019 

remittent,  10 18 

Medium,  Nicolle's,  1550 
Novy-McNeal,  Matthias,  321 Meeta  bish,  152 

Megastoma  entericum,  292 
intestinale,  292 

Melcs  vesicatorius,  156 
Melanin,  103,  37^ 
Melanochroi,  63 

Melanoderma  pcdiculis,  1578 
Melanolcsies  morio,  ()43 
Melanonychia,  1614 

cayenne  pepper  condition,  1615 Melanosis,  103 

Melanotic  carcinoma,  1633,  1635 

Meleagris  gallapavo  domesttca,  303, 

307
^ 



INDEX 

Meles  taxus,  342,  751 
Melianthus  aregeana,  147,  151 

conosus,  147 
major,  147 
minor,  147 

Melolontha  vulgaris,  292 
Melophagus,  736 

oviitiis,  357,  736 
Melung,  161 1 
Meliisinidee  tepiilarim,  684 
Meiinbea  venenata,  160 

Meniere's  disease,  1662 
Meningitic  pernicious  fever,  884 
Meningitis,  1450 

acute,  125 
Meningo-encephalitis,  319,  966 

-myelitis,  966 
Menispermacecs,  168 
MenosporidcB,  419 
Mercury,  159 

and  atoxyl,  982 
in  abortion,  155 
percliloride,  146 

Mermithidcs,  522,  543 
Merozoites,  261,  282,  332,  379 
Mentla  migratoria,  389 
Merus,  670 
Mesobdella  gemmata,  574 
Mesogonimus  heterophyes,  479 

pulmonale,  477 
westermani,  477 

Mesomitosis,  260 
Mesosoma,  183 
Metachromatic  granules,  259 
Metamitosis,  260 
Metaplastic  granules,  259 
Metasoma,  183 
Metastatica,  461 
Metastigmata,  578-9 
Metatromhidium,  612 
Metastrongylince,  species  of,  551 
Metazoa,  455 

Method,  Bandi's,  1352 
Broden  and  Rotham's,  980 
Bruce-Nabarro,  979 
Castellani's,  979 

absorption,  1351 
Cesaris-Demel,  14 10 
cholera  examination,  13  51 
dilution,  1039 
Dunbar's  agglutinative,  1351 Dutton-Todd,  979 
Grcig-Grey,  979 
Haldane    and  Lorraine-Smith, 1307 
himbar  puncture,  979 
Manson's,  980 
Manson-Ross,  1039 
Ottolcnghi's,  1353 
Pfeiffer's,  1351 
Simpson's,  1043 

Methylene  blue,  899,  1373 
Mctorchis  truncatus,  476 
Meura  Djilben  (Algeria),  173 
M'Faug,  160 
Mexico,  northern,  diseases  in,  116 Miana  bug,  949 disease,  577 

tick  fever  of,  949 
Mibori,  338,  342 
Mica  in  water,  1339 
Micrococcus  beigelii,  835 

catarrhalis,  1647 

melitensis,  997,  10 18 
nigrescens,  1522 
paramelitensis,  10 18,  1020,  1024 
pelletieri,  816 
pseudomelitensis,  1018,  1020 Microconidia,  757 

Microfilaria,  522 bancrofti,  530,  539 
diurna,  536,  538 
loa,  536 

Persians,  1593 

philippin  ensis,  S  3 1 
Microgamete,  263,  295,  381,  760 
Microgametocyte,  262,  305,  380 
Microneurum,  700 
Micronucleus,  259 

Microspironema  pallidum,  405 
Microsporidia,  433 

Microsporidian,  264 
Micfosporidium  polyedricum,  434 
Microsporoides,    minutissimus ,  819, 

1478 
Microsporon,  772 

audouini,  774,  776,  1628 
depauperatum,  778 
felineum,  776 
flavescens,  777 
fulvum,  776 
furfur,  837 
iris,  777 

lanosum,  7j6 
mansoni,  837 

mentagrophytes ,  783 
minimum,- 7y6 
pubescens,  777 
tardum,  776 
tomentosum,  777 

trachomatosum,  1647 
tropiciim,  837 
umbonatum,  776 
velveticum,  77s 
villosum,  777 
other  varieties,  777,  778 

Microsporosis  flava,  497 
nigra,  1502 

Microsporum  gracile,  819 
minutissimum,  819 

Microtrombidium,  612 
Microtus  arvalis,  341,  376 

107 
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Microvelia,  355 
Midges.    See  Chironomidts 
Midwifery,  ancient  Indian,  7 
Midday  heat,  106 
Midge,  Owl-,  724 
Migration  of  primitive  man,  60 
Miliaria  rubra,  1605 
Miliary  fever,  925 
Milk,  curdled,  1337 

supply,  1333 
Millepora,  180 

alcicornis,  180 
complanata,  1 80 
verrucosa,  180 

Miller's  thumb,  499 
Millet  as  food,  83 
Milletia  sBriacea,W .,  147,  151 
Mimicismus,  1451 
Minchinia,  421 
Mineral  acids,  146 
Miners'  antemia,  1303 
Miniopterus  schrenhersii,  342 
Minnow,  346 
Miracidium,  460,  11 20 
Misala,  1458 
Mites,  182 
Mitosis  in  protozoa,  260 
Mitragyna  speciosa,  1 54 
Mixed  leprosy,  1165 

tumours,  1635 
Mochlonyx,  676 
Modern  epidemiology,  12 

journals,  22 
medicine,  12 

Mceopsylla,  7A7 
Mohammedan  invasion  of  India,  8 

Mois  (Cochin-China),  166 
MoHusca,  201,  203 
MoUuscum  contagiosum,  1633 
Momba  (Angola),  1 170 
Momordica  charania,  155 

cymbalaria,  155 
Monadidse,  283,  284,  289 
Monas,  289 

pyophila,  289 rotatoria,  321 
Monbattu  dwarfs,  165 
Monera,  266 

Mongolian  spots,  161 S 

Mongolic  division  of  man,  62,  71 
Mongoose,  37S 

immunity  of,  243 
Mongota,  966 
Monilia,  820,  1507 

albicans,  841 
aurea,  803 
blanchardi,  829 
bronchialis ,  826 
burgessi,  828 
Candida,  830 
caoi,  831 

Monilia  chalmersi,  826 
cutanea,  830 
decolor ans,  822 

digitata,  800 enter ica,  827 

fcBcalis,  827 
guillermondi,  826 harteri,  831 
insolita,  827 
intesiinalis ,  827 
kochi,  830 

koningii,  841 
krusei,  826 
lustigi,  828 
montoyai,  830,  15 14 

negrii,  822 nitida,  826 
nivea,  826 
paratropicalis,  825 
perryi,  829 
pictor,  830 

pinoyi,  826 pseudotropicalis,  825 

pulla,  806 
pulmonalis ,  828 
pulmonea,  829 
rAoi,  828 rosea,  829 

rotunda,  828 
rugosa,  827 
subtilis,  829 

tropicalis,  824 
zeylanica,  826 
table  of  reactions  of,  822 

Moniliform  hair,  1639-40 
Moniliformis,  502 
Monilithrix,  1639 

Monoceronionas  hominis,  291 
Monocystidea,  419 

Monocystis  agilis,  418 
Monogenea,  461 
Monomastigoda,  308 
Monomastigote,  280 
Monomorium  pharaonis,  640 
Monopteres  javanensis,  345 
Monosporogenea,  434 

Monosporum  apiospernmm,  843,  153S Monostichodonta,  573 
MonostomidcB,  461 
Monostomum,  481 

/fiwfc,  465.  481,  488 
Monotreniata,  251 
MoMo^ofl.,  283 
Monsoon  belt,  57 
Monsoons,  39,  45.  47.  49 

Monthly  pressure  table,  Colombo, 

44 Montoyella,  799,  1514 

Moquinia,  574-S 
Morbus  dormitivus,  966 

elephas,  1138 
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Morbus  pedis  entophjrticus,  1447 
tuberculosis  pedis,  1447 

Movea  collina,  i^j,  151 
Moringa  pterygosperina  (baric),  155 
Morphoea,  1500 
Morphology,  259 
Morvan's  disease,  1165 
Mosaic  medicine,  10 
Moschni  (N.W.  Prov.),  175 
Mosquito,  14,  948 

and  fever,  8 
bionomics,  661 
bites,  200 
brown  house,  674 
classification  of,  663 
curtain,  904 
in  England,  854 
internal  anatomy,  655 
life-history  of,  657 
morphology  of,  650 
oil  protection,  905 

Mossman  fever,  1088 
Mossy  foot,  1602 
Mostaki  (Punjab),  175 
Motion-nucleus,  259 

of  the  atmosphere,  46 
Motuca-fly  (Brazil),  691 
Moubata  (Angola),  593 
Mountain  climates,  57 fever,  847 

wind,  49 

Mouqui  (Para),  61 1 
Mouth,  temperature  in,  86 
Mozambique  sore,  1561 Mucidinees,  812 
Mucor,  761 

corymhifer,  763 
crustaceous  albus,  800 
herbariorum,  804 
niger,  764 
ramosus,  763 
septatus,  764 

Mucoracecs,  761 
Mucormycosis,  761,  765 
Mucous  membranes,  diseases  of,  1640 
Muculo  (disease),  734 
Mudar,  159 
Muki-muki  (fish),  171 
Mulatto  es,  108 
Mule  disease,  337 
Multiple  pruriginous  tumours  of  the 

skin,  1 60 1 
sarcomatosis,  1633 

Muma  Fever  (Samoa),  1444 
Mumps,  1093 
Munchi  (arrow-poison),  164 
Mundulea  siiberosa,  168 
Munhinyo,  10 18 
MurcBnida,  206 
Muridcs,  753 
Mufina,  753 

Murrina  (disease),  337 
Mus  chrysophilus,  752 decumanus,  423,  754 

minutus,  341 

muscuhis,  293,  341,    503,  748. 
See  also  Epimys  (rattus) 

norvegiciis,  293,  339,  425,  703, 

562,   752,   753,   755,  1031-2, See  also  Epimys  (rattus) 

yattiis,   293,    339,    562,  752-3, 
103 1-3.    See  also  Epimys 
(rattus) alexandrinus,  503,  753 

rufescens,  339,  753 
silvestris,  293 

Musca,  337,  738  ref. corvina,  1294 

domestica,  361,   365,   721,  723, 

724,  1052 hispaniola,  156 

lepra,  1 142 luteola,  731 nebula,  354 

Muscardin,  8io 
Mtiscardium  avellanarius,  341 
MuscidcB  and  allied  families,  688,  707 

acalyptvatcB,  648 
calyptratcB,  648 MuscincB,  723 

Muscles,  diseases  of,  1440 Muscoidea,  699 

Mustela  mattes,  521 Mutualism,  457 
Mvidi  (larva),  731 
Mycelium,  757 

Mycetoma,  i^'^y actinomycotic,  white,  1534 
setiology  of,  1530 
Beurmann's  black,  1534 
black,  808 
Boufiard's  black,  1533 white,  809,  1534 
Bovo's  black,  1534 
Brumpt's  white,  1529 
Carter's  black,  808,  1534 

white,  1534 

climatology  of ,  1528 definition  of ,  1527 
diagnosis  of,  1534 
history  of,  1527 
Lindenberg's  white,  1535 
Manson's  white,  809 morbid  anatomy  of ,  1531 
Musgrave  and  Clegg's,  1 534 
NicoUe  and  Pinoy's  black  1574 Nicolle's">wrhite,  1534 

pathology  of ,  1529" 
Pelletier's  red,  1535 
prognosis  in,  1534 
prophylaxis  of,  1534 red  variety  of,  1 534 
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Mycetoma,  references,  1 540 
Reynicr's  white,  809,  1534 
symptomatology  of ,  1532 
synonyms  of,  i  532 
tarozzi-i-adaeli,  1533 
treatment  of,  1534 
varieties  of,  1  533 

Mycetomiasis  of  the  body,  1536 
Mycodermia  caninum-,  799 

tozeuri,  808 
Mycology,  757 
Mycosis,  757,  764 

cutis  chronica  (Carter),  1548 
fungoid  es,  1633 
tongue,  764 

Mycterotypus,  678 
Myelopathica     tropica  scorbutica, 1208 

My  gale  (spider),  189 
Myiasis,  African  dermal,  1582 

American  dermal,  1582 
Asian  dermal,  1582 
cutaneous,  1581 
European  dermal,  1582 
intestinal,  706,  724,  734i 
rhinal,  280 
urinary  tract,  734 

Mylabris  cichorii,  156,  201 
Myliohatidcs,  206,  214 
Mylobatis  aquila,  L.,  206 
Myomalacia  cordis,  1416 
Myoma  ta,  1632 
Myonemes,  280,  394-  4i7 
Myositis  purulenta  tropica,  1444 
Myotis  myotis,  389 
Myoxis  glis,  341 
Myrisiica  fragrans,  158 
Myrmica  (ant),  197 
MyxidiidcB,  433 
Myxidium,  433 
MyxoholidcB,  433 

Myxococcidium  stegomyice,  1005 
Myxocystes,  434 
Myxoedema,  1417 
Myxomycetes,  760 
Myxosporidia,  433,  44© 
Myzomyia,  666,  668 aconita,  669 

albirostris,  669 

culici fades,  661,  665,  669 
elegans,  669 

funesta,  529,  665,  667 
hispaniola,  669 
indefinita,  669 
leptomsres,  669 
listoni,  66s,  669 
longipalpis,  669 
ludloivii,  669 
lutzii,  667 
nili,  669 

pyretophorides ,  669 

I  Myzomyia  rhodesiensis ,  669 

j  fossii,  529,  660,  665,  667,  1 126 
\         superpicia,  665 tesselata,  669 

ihornionii,  669 
tmkhudi,  665,  669 

Myzorhynchella,  666 
Myzorhynchus,  535,  666,  670 

alhotceniaius ,  T.,  670 
bancrnfiii,  670 
barbirostris,  665,  670 
constani,  665 

1         mauritianus ,  670 

]         minutus,  T.,  665,  670,  1126 
■nigerrimns,  665,  670,  11 26 
paludis,  T.,  665,  670 
pseudobarbirostris ,  670 
pseiidopichis,  665,  670 
sinensis,  665,  670 
strachanii,  T.,  670 
umbrosus,  T.,  670 
vanus,  670 

Nagana,  17,  319,  320,  714 
Nagaria,  336 

Nails,   black  pigmentation  of  the, 
1614 

diseases  of  the,  1639 

Na/a  bungarus.  220,  223,  232,  245 bite  of,  238 
M.  L.  D.,  236 

/?fly«,  240 
/jfl/e,  217,  220,  225 bite  of,  238 

immunity,  244 
melanoleuca,  240 
nigricoUis,  220,  240,  344 

regalis,  220 
1         tripudians,  218,  220,  223,  227, 

237,    240,    243-4,  245, 

431 

M.  L.  D.,  236 

Naphthol,  172 Naride,  1537 

Nasha  fever,  1090 

Nastin,  1149,  1167,  1168 
Natal  sore,  1468 

Native  knowledge  of  plants,  4 
1  Naushah  (Egypt),  926 
I  Nchichi  (larva),  731 
,  Neandert haloid  man,  62 

Neapolitan  fever,  1018 Nebenkorper,  276 

Necaior  amcricaiius,    555,    S^o  rei., 
1119. 1293, 1303 

Negri  bodies,  440  . 
Negritos,  167 

Negro  consumption,  1303 lethargy,  966 

Negroid  man,  division  of,  62 Nelavare,  966 
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1701 Nemathelminthes,  181,  202  ref.,  514, 
566  rcf. 

Nematlielminthic  dysenteries,  1374 
Nematocera,  647-8 
Nematocysts,  179 
Nematoda,  classification  of,  516 
Nematode  dermatoses,  1591 
Nematodinis,  species  of,  551 
Nematoideum  tracheale,  523 
Nemorhina,  714 

palpalis,  714 
Neocellia,  666 
Neoera  lepida,  1 97 
Neomyzomyia,  669 
Neopsylla,  748 

bidentiformis ,  750 
is  acanthus,  749 
pentacanthus ,  749 

Neo-salvarsan,  899,  1191 
Neosporidia,  266,  432 
Nepaul  tumour,  1598 
Nephritis,  malarial,  889 
Nephrolithiasis,  142 1 
Nephrophages,  614 
Neriodorin,  151 
Nerium  odorum,  147,  151-2,  155 
Nervous  diseases,  1450 

fever,  1046 
system,  effects  of  temperature on,  97 

Nesokia  bandicotti,  342 
bengaliensis ,  753 

Nettles,  1545 
Neumann's  bacillus,  755 Neurasthenia,  97,  104 

tropical,  1456 
Neuritis,  889 

endemic  peripheral,  1457 
multiplex  endemica,  1208 

Neurofibromatosis  of  Recklinghausen, 
1632 

Neuroryctes  hydrophobics,  440 
Neurotoxins,  195,  227-8 
Newera  Eliya,  tables,  42 
New  Guinea,  diseases  in,  115 
Newt,  trypanosome  of,  344 
Ngumba-fly,  706 
Niaibi  (New  Granada),  611 
NicoUia,  350,  375 

quadrigemina,  375 
Nicolle's  medium,  1551 Nicoria  trijuga,  43 1 
Nicotianatabacum,  147 
Nidana,  7 
Night-soil  fever,  1046 
Nile  boil,  1548 
Nissl  bodies,  129 
N.N.N,  medium,  1551 
Nocardia,  812 

actinomyces ,  813 
asteroides,  815,  1531 

Nocardia  aurea,  818 
bovis,  813,  1536 
brasiliensis,  816,  IS3S 
buccalis,  815,  819 
Candida,  818 
carnea,  818 
carougeani,  817,  1537 
dassonvillei,  816 
decussata,  817 
enteriditis ,  819 
fcersteri,  815,  817 

fusca,  818 garteni,  818,  1536 
hominis,  819 
israeli,  814,  1536 
lasserei,  819 
ling-ualis,  819 
liqtie faciens ,  808,  1536 
luteola,  818 
madurcs,  81.6,  1534 
minutissima,  819,  1503 

odor  if  era,  818 
pelletieri,  816,  1535 
ponceti,  818,  1536 
pulmonalis,  817 rivierei,  819 
rosenbachi,  815 

tenuis,  820,  1522 thibiergei,  817,  1537 
Nodular  dermatitis,  1593 

leprosy,  1157 
'  nocardiasis,  iS37 

Nodules,  ear,  1598 
juxta -articular,  1537 

Noguchi's  snake-venom  serum,  243 Nohu  (fish),  209 
Noma,  402 

Nomenclature,  rules  for,  256 Nomomeristica,  576 
Non-bursata,  517 
Normal  temperature,  85,  95 
North-East  monsoon,  45 
Nose,' disease  of ,  1662 mucormycosis  of,  763 Nosema  apis,  434 

bombycis,  434 
NostocacecB,  756 

Notechis  pseudechis,  220,  221,  225 scutatus,  221,  225,  244 Notostigmata,  578 serum,  244 
N'tansi,  966 

Ntunga  (larva),  731 
Nuche  (Colombia),  706 

(New  Granada),  704 
Nuclear  division,  260 Nucleolus,  259 

Nucleophaga,  268 
Nucleus,  composition  of,  259 

dereliquat,  262,  300,  379,  381 
Numidia  ptilorhynca,  303,  307 
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Nursing,  malaria,  899 
Nutmegs,  158 
Nutrition-nucleus,  259 
NuUallia  hevpetedis,  375 

equi,  350,  375 
Nux  vomica,  134,  159 
Nyoteribidcs,  736 
Nyctoiherus,  450,  452 

africanus,  450,  453,  1292 
faba,  450,  453,  1292,  1295 
giganteus,  450,  453,  1292,  1295 

Nyssorhynchus,  665-6,  671 
diagnostic  table,  671 

Obermeyer's  relapsing  fever,  637 
Oceania,  races  of,  map,  67 
Ochindundu,  640 
Ocliipia  (Angola),  197 
Ochisia  (beetle),  201 
Ochromyia  anthropophaga,  730 
Octomitidcs,  292 
Octosporea  musccs-domestices,  264 
Ocular  blastomycosis,  1657 

aspergillosis,  1657 
glenosporosis,  1658 
moniliasis,  1658 
nocardiases,  1658 
sporotrichosis,  1658 
tineee,  1657 

Oculomycoses,  1656 
Odontopsyllus  charlottensis ,  749 

telegoni,  749 
CEcactafurens,  677 

hostilissima,  679 
CEsophagostoma  bruinpti,  1374 
CEsophagostomum,  species  of,  550 
CEstridis,  701,  737  ref. 
Ogmodon,  220 
Oidium,  770 

albicans,  821 
coccidioides ,  772 
cutaneum,  830 
furfur,  837 
immitis,  772 
porriginis ,  790 
pvotozoides,  772 
pulmoneum,  829 
roseum,  824 
schcenleini,  790 
subtile,  829,  837 
tonsurans,  781 

Oidomycosis,  770,  1504 
Oil,  bamber-green,  905 

of  sassafras,  950 
Oils  in  snake-bite,  249 
Oleander,  white,  151 
Olfersia,  736 
Oligosporogenea,  434 
Omens,  3 
Onchocerca,  522,  540 

Onchoccrsiasias,  540 
Onchophora,  575 
Onchorhynchus  perryi,  499 Onchosphere,  493 
Onicomycosis,  757,  i486 
Onychogryphosis,  1 640 
Onychomycosis,  1640 
Oocyst,  383,  420 
Oogonium,  760 
Ookinete,  263,  294,  296-7,  381 
Oomyceles,  760 
Oordh  dal,  172 
Oospheres,  760 

Oospora,  799,  813.    See  also  Nocardia asteroides,  815 
bovis,  813 
canina,  799 

porriginis,  790 
pulmonea,  829 
tozeuri,  808,  1 529 

OosporacecB,  760 
Oosporangium,  760 
Oospores,  760 
Ootype,  464 

Operation ,  elephantiasis  scrotum,  1 143 
lymphangioplasty,  1143 

Ophidia,  252  ref. 
trypanosomes  in,  344 

Ophidismus,  216 
Ophiodes,  609 
Ophiotoxin,  227 

Ophryocystis ,  418 
Ophthalmia  aegyptica,  1647 
Opila9ao,  985 
Opilioacaridcs,  578 
Opiliones,  576 

Opisthoglypha,  219 
Opisthorchiosis,  141 3 
Opisthorchis,  473 

I         felineus,  488  ref.,  141 3 noverca,  473-4.  488  ref.,  141 3 
pseudo-felineus,  474 

Opium,  99,  153.  iSS 
Opsonin  treatment,  1024 
Orang-outang,  387,  1562 Orchiotomy,  I433 

Orchitis,  1123,  1426 
Ordeal,  trial  by,  159 

Organic  poisons,  147 Oribatidcs,  578 

Oriental  plague,  9,  10 
sore,  17,  360,  1548 

aetiology  of,  1550 
Bier's  stasis  method,  1556 
clinical  varieties,  1554 
communicability  of ,  1551 
definition  of,  1548 
diagnosis  of,  1554 

geographical  distribution  of, 1550 
I  histopathology  of,  1551 
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Oriental  sore,  history  of,  1548 
prognosis  in,  1555 
prophylaxis  of,  1556 
references,  1574 

symptomatology  of,  1552 
synonyms  of,  iS48 
treatment  of ,  1555 

Ornithoctona,  736 
Ornithodoros,  ig2,  591,  595 

cequalis,  591 
americanus,  594 
moubata,  18,  191,  330,  399,  400, 

403,  534.  577,  586,  592-3.  640, 
934 

pavimentostis,  592,  595 
savignyi,  582,  595 

var.  ccscus,  593 

talaje,  191,  192,  595 
tholozani,  586,  593,  59S 
turicata,  191,  586,  592,  934 
other  species,  586,  592,  595 

Ornithomyia  lagopodis,  302,  306,  736 
Ornithorhynchus  paradoxus,  251 
Oro  (Sierra  Leone),  147 
Oroya  fever,  1 197 
Orpiment  and  atoxyl  treatment,  982 
Ortholfersia, 
Orthorrapha,  647,  688 
Os  calcis,  endemic  enlargement,  1447 
Oscillaria,  378 
OscinidcB,  700,  738 
Ostariophysi,  206 
Osteoplastic  periostitis,  1446 
Osteotcsmus  tetraspis,  430 
Ostrea,  species  of,  292 
Otitis  media  (fungi  of),  768 
Otomucormycosis,  763 
Otomycosis,  757,  763 

aspergillina,  1660 
Ouabain,  163 
Ouabaio  (arrow-poison),  163 
Ourari,  167 
Ovsenyo  (disease),  734 
Ovambo  tribes,  164 
Overfeeding,  danger  of,  83 
Ovovitellin,  233 
Owl-midge,  724 
Ox,  trypanosomes  in,  343 
Oxygen  in  heat-stroke,  132 
Oxyphile  cells,  184 
Oxyuris,  9,  547 

vermicularis,  L.,  255,  522-3,  1293 

Pachydermia  hernia  carnosa,  1138 
Pachyrhizus  angulatus,  168 
Pachyrrhizid,  168 
Padda  oryzivora,  302,  343 

Paget's  disease,  1635 
Pakitzar,  1361 
PalamcBUS  indus,  183 
Palisota  barteri,  165 

Palm-leaf  horoscope,  3 
Palpigrada,  576 
Palpomyia,  680 Paludism,  847 

Paludismo  malaria,  847 
Pamperos,  50 
Panama,  prophylaxis  in,  908 
Panax  quiftquefolium,  156 
Pancreas,  disease  of,  1403 
Pancreatitis,  1405,  141 5 

chronic,  1332 
hsemorrhagic,  885 Panduroga,  554 

Pangonia,  696 
Pan-mas  (beetle),  156 
Panneuritis  endemioa,  1208 
Pannus  carateus,  15 13 

Panoplites  africanus,  529,  534 
Pansporoblasts,  261,434 
Papavev  somniferum,  147 
Papilloma  inguinale  tropicum,  IST*, 

1576 
Papio  anubis,  1445 
Pappataci  fever,  683,  992 
Papular  fever,  1 1 1 1 
Papyrii,  Berlin,  8,  9 British  Museum,  9 

Ebers,  8,  9,  1642 
Egyptian,  8,  9 Hearst,  8,  9 

Leipsic,  8 
Paris,  8 

Parachordodes  alpestris,  565,  1293 
pustulosus,  565,  1293 
tolosanus,  565,  1293 
violaceus,  565,  1293 

Para-colon,  1048 
Paradysenteric  bacillus,  137S 
Paradysentery,  1388 
Parafuchsin,  983 

Paragonimiasis,  256,  479,  1114,  1122 ref. 

Musgrave  on,  11 14 
Paragonimus ,  477 

westermani,  258,  456,  477,  488 
ref.,  1 1 14,  1290 

Paragovdius  ductus,  556,  1293 
tricuspidatus ,  565,  1293 
varius,  565,  1293 

Parakeratosis  variegata,  1632 
Paraleprosis,  1165 
Paramastigote,  280 
Parametritis,  1390 
Paramceba,  267 

eilhardi,  266,  276 
hominis,  277,  1292 

Paramcecioides  costatus,  321 
Paramoscium  aurelia,  449 coU,  451 

costatum,  321 
Inricatum,  321 
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Paramphistomidce,  376  ref.,  461-2 
Paramp histominee ,  462 
Paramphistomum,  462 

watsoni,  463 
Parangi  (Ceylon) ,  1 1 70 
Parapestis,  1435 
Paraplasma,  350,  377 

flavigenum,  1006-7  • 
Paraplegia  mephitica,  1208 

spastic,  173 
Pavapsyllus,  748 
Parasaccharomyces,  831 

life-cycle  of,  118 
Parasites,  animal,  254 

chance,  256 
disease  from,  113 
Leishman-Donovan,  258 
malarial,  378 
of  fleas,  365 
periodical,  255 
permanent,  255 
stationary,  254 
temporary,  254 

Parasitic  diseases,  1627 
masHgophora,  293 
protozoa,  15 

Parasitism,  chance,  457 
true,  457 

Parasyphilitic  affections,  1636 diseases,  1 10 
Paratyphoid  fever,  no,  1047,  1093 
Para-tmdulant  fever,  102 1 
Parendomyces  halzeri,  769 
Pariodontis,  746 
Paris  School,  20 
Paro pisthorchis  caninus,  474 
Parotid  buboes,  1388 
Parthenogenesis,  264,  381 
Parus  major,  307 
Pascha-churdj ,  1548 
Paspalismus,  172,  176,  178  ref. 
Paspalum  scrobiculatum,    148,  172, 

176 

Pasteur-Chamberland  B  bougie,  1008 
Pasteur  Institute's  sera,  248,  1391 virus,  755 
Pastinaca  sativa,  1 544 
Petak  (Dutch  Indies),  11 70 
Pathogenicity  of  protozoa,  264 Pathometry,  857 
Pattini,  goddess,  4 
Paullinia  pinnata,  147,  152,  167 Pauloixodes,  597 
Paulonnia  imperialis,  949 
Pausinystalia  yohimha,  156 
Pavo  cristatus,  307 
Pavus  major,  389 
Pebrine,  435 
Pechadi,  177 
Pectinifera,  576 
Pectohothrii,  461 

PediculidcB,  631,  644  ref. 
Pediculoides  ventricosus,  61 3 
Pediculosis,  1578 

capitis,  1628 
corporis,  1628 

pubis,  1628 Pediculus  capitis,  632 
cervicalis,  632 
corporis,  634,,  931 
humanus,  632 
inguinalis,  634 
pediculi,  1 153 
pubis,  634 
tabescentium,  634 
vestimenti,  634 
vestimentorum,  1095 

Pedipalpi,  183,  188,  576 
Pelargonium  flabellifolium,  1392 tuberosa,  I3g2 

Pellagra,  104,  114,  173,  1230,  1545 
aetiology  of, 

climatology  of ,  1236 
complications  in,  1258,  1264 
definition  of,  1230 
diagnosis  of,  1258 
differential  diagnosis  of,  1260 
etymology  of,  1230 
histopathology  of,  1250 
history  of,  1230 
maize  theory  of,  1233,  1239 
morbid  anatomy  of,  1250 
parasitic  theory  of,  1243,  1248 
pathology  of ,  1248 
predisposing  causes  of,  1247 
prognosis  in,  1262 
prophylaxis  of,  1440 
protozoan  theory  of,  1244 
references,  1265 

symptomatic  treatment  of,  1263 
symptomatology  of ,  1252 
synonyms  of,  1230 
treatment  of,  1262 Pellote,  154 

Pelodera  pellio,  518 

Pelor  filamentosum,  206-7 
filameniosus ,  280 

japonicum,  214 Pemphigus,  1460 
contagiosus,  1460,  1471 
foliaceus,  1628 
vegetans,  1628 

Penciliosis  of  hairy  parts,  1512 
Pendjeh  ulcer,  1549 

Penicillium,  800-802 
barbm,  802,,  1512 

glaucum,  800 
montoyai,  801,  15 14.  ISI7 

Pentastoma  denticulatum,  617 

moniliformis,  621 
proboscideum.  623 tmiioides,  617 
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Pentastomum,  6i8 
Pepper,  black,  155 
Perca  fluviatilis,  499 
Perchloride  of  mercury,  146 
Periblast,  281 
Perical,  11 23,  11 38,  1527 
Pericarditis,  1416 
Pericoma,  681 
Perilymphangitis,  541,  1437 
Periodic  variations,  temperature,  36 
Periodical  winds,  46-7 
Period-incubation,  10 10 
Peripheral  neuritis,  1388 
Periplaneta  americana,  505 

orientalis,  505 
Periplast,  280,  292 
Perisporiacece,  800 
Peritonitis,  997 
Perleche,  1640 

Perl's  case  (eimeria),  422 
Permanent  winds,  46 
Perneiras  (Brazil),  1208 
Pernicious  anaemia,  131 

fever,  algide,  882 
amaurotic,  884 
aphasic,  884 
ataxic,  885 
bulbar,  885 
cerebellar,  885 
choleraic,  885 
comatose,  883 

•  delirious,  884 
diaphoretic,  882 
dysenteric,  885 
eclamptic,  884 
gastro-intestinal,  885 
haemorrhagic,  883 
hemiplegic,  884 
local  symptoms  of,  883 
menirigitic,  884 
scarlatiniform,  883 
subtertian,  882 
tetanic,  884 
with  cardiac  symptoms,  886 
with  pulmonary  symptoms, 

886 
malaria,  125 

Perillopus,  355 
Peru,  balsam  of,  949 
Peruvian  wart,  1 196 
Pes  febricitans,  1138 
Peste,  die,  1028 

la,  1028 
Pestilences,  4 

as  punishments,  3 
Pestis,  1028 

americana,  1004 
minor.  1435 

Peyottl,  154 
Pfeifferia  pinceps.  421 
PfeifEer's  glandular  fever,  1093 

PfeifEer's  reaction,  1377 test,  1351 

Phacelia  infundibuliformis,  116 Phcsnocystes,  433 

Phagedaena  tropica,  1561 
Phagocytosis,  262 Phanerogamia,  756 
Phasianus  colchicus,  303,  307 
Phauloixodes,  598 

rufus,  600 PheophycecB,  756 
Phileematomyia  insignis,  yog 
PhilcBmon  grandidieri,  575 

pungens,  575 

Philippine  Islands'  arrow-poisons,  167 Phlebitis  of  the  cord,  1425 
Phlebdtomus,  68 

duboscqui,  683 
papatasii,  683,  993 

Phlegmasia  malabarbarica,  1138 
Phlyctenular  keratitis,  1651 

Phonergates  bicoloripes,  193,  577.  64-0 Phopalopsylla,  748 
Phora  femorata,  724 PhoridcB,  699 

Phosphoridrosis,  1605 
Phoxinus  IcBvis,  345,  346 
Phrenitis,  126 
Phthiriasis,  1578 
Phthirius,  634 

inguinalis,  634 
pubis,  634 

Phthisis,  108,  1 10-14,  1122 abominalis,  1325 
Phycomycetes ,  760 
Phyla,  264 

Fhylnm  A  rthropoda,  182 
Physalia  pelagica,  iSo 
Physaloptera  caucasia,  1292 

mordens,  1292 
PhysalopteridcB,  521 
Physic  nut,  151 
Physical  causes  of  disease,  123 

conditions,  20 
heat  regulation,  84 

Physoclisti,  206 
Physogaster  larvavum,  613 
PhysosUgnia  venenosum,  160 
Physostomi,  206 
Phytomonadina,  283 Phytomonas ,  354 
Phytobdella  meyeri,  575 moluccensis ,  575 
Pian-bois,  1550 
Pica  pica,  307 

Piedra  (Columbia),  1520 
nostras,  1521 
ponsona,  249 

Pigmentation,  103 
Pigmy  tribe,  164 
Pigs,  poisoning  of,  174 
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Pike,  344,  347,  499 
Pilocarpin  nitrate,  157,  1337 
Pimple,  1 171 
Pin  worm,  548 
Pineapple,  unripe,  155 
Pinta,  1512 

aetiology  of,  1^13 
black,  1 5 17 
climatology  of,  1513 
cultures  of,  1 5 16 
definition  of,  15 12 
diagnosis  of,  1518 
history  of,  1513 
inoculation  experiments  in,  151 
predisposing  causes  of,  15 16 
prognosis  in,  1520 
red,  1 5 18 
references,  1526 
symptomatology  of,  1517 
synonyms  of ,  15 12 
treatment  of,  1 520 
varieties  of,  772 

clinical,  of,  15 17 
white,  1 5 18 

Piper  methysticum,  1 54 
nigrum,  L.,  155 

PiperacecB,  153 
Pirit,  4 
Piroplasma,  19,  357,  368 

annulatum,  373 
bigeminum,  373 
canis,  369 
donovani,  18 
equi,  375 
mutans,  575 
ovis,  373 
pithed,  2,72, 
theileri,  374 

Pisces,  204,  215  ref. 
Pisciciola,  572 
Piscidia  erythrina,  167-8 Piscidin,  168 

Pisciola  geometra,  346-7 
Pita  (Bowditch  Island),  i486 
PittosporecB,  168 
Pittosporum  densiflorum,  168 

samboni,  1630 
Pituri,  1 54 
Piturine,  154 

Pityriasis  nigra,  1502,  1578 
rubra,  1630 

pilaris,  1632 
versicolor,  1497,  1628 

fiava,  1497 

Pityrosporum,  836-7 
Placohdella,  572 

catenigera,  423,  430-1 
PlagiotominidcB ,  451 

Plague,  10,  II,  12,  15,  19,  113-14. 
aetiology  of,  1030 
Black's  methods,  1043 

Plague,  climatology  of,  114,  1030 
definition  of ,  1028 
diagnosis  of,  1039 

epidemiology  of,  1028 
fiery  serpents,  9 
history  of,  1028 
morbid  anatomy  of,  1035 
oriental,  10 
pathology  of,  1034 
prognosis  in,  1040 
prophylaxis  in,  1041 references,  1045 
sequelae  of,  1039 

symptomatology  of,  1036 
synonyms  of,  1028 treatment  of,  1040 
vaccines  for,  1044 
varieties  of,  1038 

Planets,  conjunction  of,  3 Planobdella,  575 molesta,  575 

quoyi,  575 

Planorbis  marginatus ,  481 
Plants,  native  knowledge  of,  4 Plasmodia,  978 

PlasmodidcB,  282-3,  294,  378 Plasmodium,  378 
bovis,  388 
brasilianum,  389 
canis,  388 

cynomolgi,  388 
danilewskyi,  387 

equi,  388 
golgii,  385 inui,  387 
kochi,  387 

malarim,  383,  385,  847,  849 
lesions,  868 
quartanum,  385 
tertianum,  383 

var.  quartana,  385 
var.  quotidians ,  389 

pithed,  387 
relichum,  387 

vivax,  262-3-4,  383,  847-9.  869 
876 

lesions,  876 
ziemamn,  303 
other  varieties,  389 

Plasmodromata,  265-6 
Plasmogamy,  278 

Plasmotomy,   261,  433-     See  also Schizogony 
Plastin,  259 
Platodes,  458 

Platterbsenkrankheit,  173 

Platurus,  222 
Plaivdbella  solecs,  432 

Plaiyhelmia,  181,  202  ref.,  458,  4S7 
ref. 

Platyhelminthes,  458 
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Platyhelminthic  dysenteries,  1374 
Plehn's  reaction,  919 
Pleistophora,  434 
Plerocercoid,  493 
Plerocercus  proHferum,  500 
Pleurisy,  997,  I434 
Pleuritic  pernicious  fever,  886 
Pleiirococcus  beigeli,  835 
Plica,  1639 
Plica  polonica,  1 579 
Plimmer's  salt,  981 
Plotosus  arah,  206-9 
Plumbagin,  156 
Plumbago  rosea,  L.,  156,  157,  i544 

zeylanica,  L.,  148,  156 
Pneumomycosis,  165 
Pneumonia,  109,  111-12,  889 

malarial,  889 
Podagona,  576 
Podelkoma,  1447 
Poisoning,  animal  food,  170 

cattle,  159 
criminal,  146 
jatropha,  169 
lacquer,  168,  1542-4. 
snake,  216 
vegetal  food,  172 

Poison-foot  (New  Zealand),.  1 54 
-ivy  (U.S.A.),  168 
-pea  (Australia),  159 

Poisons,  accidental,  157 
aphrodisiacs,  147,  156 
arrow,  161 

d'epreuve,  160 
for  abortion,  147 
habit,  147,  153 
homicidal,  147 
infanticide,  147 
inorganic,  146 
mammalian,  168 
on  weapons,  161 
organic,  147 
rat,  168 
stupefying,  147 
suicidal,  147,  152 
to  simulate  injuries,  148 
used  against  man,  145 

in  fishing,  167 
in  hunting,  167 
in  trade,  168 

Poisonous  foods,  170 
plants,  rhus  group,  1542 

euphorbia  group,  1545 
urtica  group,  1545 

Poisson-Pearson  formula,  857 
Poisson's  formula,  857 
Polagarynum,  438 
Polarity  of  a  parasite,  310 
Pollaplasiogonei ,  4.^4 
Polycysiidea,  419 
PolydesmidcB,  575 

Polydesmus  complanatus,  576,  1293 
Polymasiigidcs,  289,  292 
Polymastigina,  183,  289,  290 
Polymastiginea,  283 
Polymastigote,  280 
Polymastix,  292 
Polymicrolipomatosis,  1 599 
Polymitus,  378 

Polymitus  stage,  381 

Polyneuritis  endemica,  83,  1208 

Polypapilloma  tropicum,  11 70 Polysporea,  433 

Polysporocystidce,  421 
Polysporogenea,  434 
Polysioma  probescideum,  623 teanoides,  617 

Polystomea,  461 
Polyvalent  sera,  244 
Pompholyx,  1607 
Ponera  (ant),  197 
Ponos,  362,  1403.  i4i4 
Pontobdella,  572 

muricata,  316,  345 

Poon  arrow-poison,  166 
Populus  spinosa,  156 

Porocephalosis,  623,  1120-2 
Porocephalus,  618,  1121 

armillahis,  618,  813,  1329 
moniliformis,  624,  813 

Porokeratosis,  1632 
Porospora  gigantea,  419 
PorosporidcB,  419 

Port  Swettenham,  prophylaxis,  905 
Porters'  lipomata,  i  599 
Portliesia  chrysorrhcea,  197 

Portuguese  man-o'-war,  180 Posadasia  esferiforme,  772 
Post-flagellate  stage,  326 

-malarial  anaemia,  868 
-mortem  decomposition,  172 

Potass,  iodid.  in  yaws,  1193 

permanganate  in  arrow-poison, 162-3 

in  fish-venom,  206 
in  snake-bite,  247 

Pou  d'agouti  (Guiana),  611 
Preflagellate  stage,  326 

Pregnancy,  superstitions  of,  4 
Premature  birth,  112 
Prematurity,  109 

Pressure,  atmospheric,  42 
Prickly  heat,  1605,  1607 Priests,  3 

Primitive  knowledge  of  medicine,  3 Primulacece,  1545 

Prionurus  amour euni,  183 
citrinus,  183 

Prison  fever,  1093 
ProboscidcB,  wounds  from,  140 
Proflagellata,  283,  391 
Proglottides,  490 
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Promitosis,  260 
Prostatic  abscess,  1421 

hypertrophy,  142 1 
Pfostigmata,  578,  611 
Prostratio  thermica,  133 
Protargol,  1556,  1567 
Protarthvopoda,  575 
Protogonoplasm  (Calkins),  438 
Protein  in  diet,  80 
Proteles  cristatus,  619 
Proteosoma,  282,  378 

grassii,  387 
Proteroglypha,  219 
Protomerite,  418 
Protomonadina,  283,  284,  286 
Protoltaryon,  259 
Protozoa,  179,  256,  257 

and  disease,  264 
classification  of,  264 
incertcB  sedis,  433,  438 
life-history  of,  260 
parasitic,  discovery  of,  15 
pathogenicity  ol,  257,  264 
power  of  movement,  260 
references,  279 
reproduction  in,  260 

Protozoic  disease,  1507 
Prowazekia,  286 

asiatica,  286-8 
cruzi,  286,  289 
lacertcB,  286 
parva,  286,  289 
trilhesii,  156 
urinaria,  286-7 
weinbergi,  286,  289 

Prurigo,  1627 
Pseudaspes  cana,  L.,  431 
Pseudechis,  220,  217 

immunity,  244 
Pseudelaps,  220 
Pseudoactinomycosis,  1536 
Pseudo-Addison's  disease,  malarial, 

888 

-Banti's  disease,  965 
colloid  of  the  lips,  1 640 
dysenteries,  1396 
dysentery,  1377 
gounod  of  Brumpt,  1445 
intestinal  sand,  1292 
leukEemia,  109-10,  1416 
-kala-azar,  963 
mycetoma,  1536 
parasites,  256 
pelade  of  Brocq,  1640 

■    tuberculosis  aspergillina,  806 
Pseudochirus  peregrinus,  441 
Pseudocostalis,  670 
Pseudolfersia,  736 
Pseudophyllidea,  494,  498 
Pseudorhabditis  ,519 

stercoralis,  519 

Pseudoscorpiones,  576 
Pseudoslrongyles,  561 
Psilosis  linguae  et  mucosa:  intestini, 

1325 

pigmentosa  (Barbadoes),  1332 
Psittacosis,  1098,  11 12 
Psorala  corylifolia,  156 
Psoriasis,  1630 

Psorospermium  cuniculi,  42 1 Psorosperms,  433 

Psychoda  phoelosnoides,  681,  725 
PsychodidcB,  680,  687 
Psychoneurosis  maidica,  1230 
Psychophysical  effects  of  climate,  57 
Psylli  of  Africa,  243 
Pterois  antennata,  BL,  206-8,  213 
Ptef Optus  verpevtilionis,  350 Pterostichus  niger,  565 
Ptomaine-poisoning,  172 
Ptychobothriidcs ,  498 
Public  prophylaxis,  plague,  104 1 
Puccinia  rosea,  836 
Puente,  1570 

Puerperal  convulsions,  iio-ii diarrhoea  of  Bengal,  1433 
fever,  1426 

Puff-adder,  223 
Pulex,  749,  750 ater,  751 

brasiliensis ,  752 
cheopis,  572 
dugesi,  751 

fasciatus,  340-1 gallincs,  579 

goniocephalus ,  342 hominis,  751 

irritans,  357,  364,  501,  739,  749- 750-1,,  1033 

minimans  cutem  penetrans,  743 
minutissimus  nigricans,  743 
murinus,  752 

pallidus,  752 
penetrans,  743 

philippinensis ,  752 serraticeps,  364,  529 
simulans,  751 
vulgaris,  751 

Pulicides,  739,  746 
Pulicide,  1042 
PulicincB,  746 

Pulmonary  distomatosis,  11 14 
Pulvis  comitissae,  12 
Punaise  de  Miana,  590,  949 
Punkahs,  905 

Pupipara,  735,,  738  ref. 
Purgatives  (abortion),  155 
Purpura,  1626 
Purpura  variolosa,  1103 
Puru  (Bornea),  11 70 
Purulent  follicuUtis  of  the  legs,  1471 
Pyans  (Carib),  1171 
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Pycnosoma  piitoyium,  354,  708,  730 
Pyelitis,  142 1 
Pygiopsylld,  747,  749 
Pyogenic  infections,  1625 
Pyonephrosis,  1421 
Pyosis  mansoni,  1460 

palmaris,  1466,  147 1 
tropica,  1463,  1471 

Pyrenonivcetes,  810 
Pyrdophonis,  666,  669,  854 

ardeiisis,  665,  670 
aureosquamiger,  670 
austcni,  670 
cliaudoyei,  669 
cinereus,  670 
costalis,  529,  665,  669,  854,  1 126 
elegans,  670 
jeyporensis,  669 
leucosphyriis,  670 
marshallii,  670 
minimus,  669 
myzomyfacies,  669 
nigrifasciatiis,  669 
nursei,  669 
palestinensis,  669 
pitchfordi,  665 
sergentii,  669 
superpictus,  669 

Pyroplasmosis  hominis,  940 
Pyrosoma,  368 

bigeminum,  373 
Pythogenic  fever,  1046 
Pyxinia  frenzeli,  418 

Quarantine,  Mosaic,  10 
Quartan  fever,  10,  853 

double,  II 
rarer  forms  of,  876 

fevers,  873 
Quartana  duplex,  873 

simplex,  873 
triplex,  873 

Querquedula  crecca,  307 
Quicklime  (abortion),  155 
Quigila  (Brazil),  1619 
Quina-quina,  12 
Quinine  amaurosis,  885 

amblyopia,  893 

Bacelli's  formula,  896 
cacodylate,  901,  1089 
duration  of  treatment,  899 
effects  on  man,  892 

on  malarial  parasites,  893, 
899,  908 

Gicmsa's  mixture,  896 
hemoglobinuria,  911 
in  heat-stroke,  132 
intravenous  injection  of,  897 
method  of  administration,  895 
Nocht's  method,  899,  922 salts,  891,  899 

Quinine  sterilettes,  897 
time  of  administration,  894 

Quirica,  1513 

Quotidian  fever,  10 
Qushuf,  1230 

Rabbit,  experiments  on,  124 
Rabelaisia  philippinensis,  167 
Race  classification,  61 
Races,  tropical,  59 
Radesyge,  1171 
Radiant  heat,  30 
Radiation,  solar,  34,  36 

terrestrial,  35,  36 
Radiolaria,  267 
Radiotherapy,  1573 

Raii,  206 
Raillietiella,  61  y 
Rain-belt,  55 
Rainfall,  55 

Colombo,  38 

Raja  punctata,  344 
Rana  angolensis,  344 

esculenla,  292,  321,  344,  432 

speciosum,  321 
temporaria,  292,  321 theileri,  344 

trinodis,  321 
Randia  dumetorum,  155,  168 
Rangoon  local  fever,  1086 
Ranunculacecs ,  148,  162,  167 
Rapeau  de  mer,  209 
Rasahus  higuttatus,  643 Rat,  755 

bite  fever,  1099 

desert,  186 
destruction  of,  755 

flea,  191,  339,  340,  748 
leprosy-lilie  disease  in,  1 148 
louse,  339 

poisons,  168 
Ratin,  755 

Rattlesnakes,  223 
Rauwolfia  serpentina,  148 
Rawrath,  1556 

Raynaud's  disease,  178 
Reaction,  Cammidge's,  1331 Gmelin's,  919 

Lowenthal's,  929 
Marechal's,  919 
Plehn's,  919 

Schmidt's,  1331 
Stephens  and  Christopher's,  91Q 

Recessus     intermesocolicus  trans- 
versa, 1 29 1 

Rectal  bilharziosis,  1398 irrigations,  1393 

Rectitis,  epidemic  gangrenous,  1401 
Rectum,  temperature  in,  86 
Red  buck,  trympanosomes  in,  343 
Red-leg  tick,  600 
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ReduvidcB,  193 
RcdmiidcB,  578,  641,  985 
Reduviolus,  643 
Reduvius  personatus,  641 
Red-water  fever,  19,  58,  373 
Regulation  of  heat  in  man,  87 
Reighardia,  617 
Relapsing  /ever,  10,  108,  114,  925 African,  934 

American,  930 
Em-opean,  925 
Indian,  931 

Religion,  medicine  a  part  of,  3,  4 
Remittent  fever,  iii,  847,  925,  1046 

bilious,  881 
subtertian  fever,  881 

Renal  coma,  131 
disease,  1421 

Repair  of  tissues,  79 
Reptilia,  216 

trypanosomes  of,  343 
Resorcin,  1495 

Respiration  in  snake-bite,  248 
effects  of  atmospheric  tempera- ture, 87 

Respiratory    organs,    diseases  of, 1274 

Rest-body,  262,  300,  379,  381 
Rhabditis,  518 

genitalis,  518 
niellyi,  518,  522 

Rhabdonema,  519 
intestinale,  519 
strongyloides,  519 

Rheumatism,  1093 
Rhinal  chilopodiasis,  1280 

myiasis,  1280,  1283 
Rhinitis  nervosa,  1274 

spastica  vasomotoria,  1274-75, 
1290 

Rhinoceri,  wounds  from,  140 
Rhinomyza,  697 
Rhinocladium.  See  Sporotricha,  iii 

Rhinopharyngitis  mutilans,  1275-76, 
1290  ref. 

Rliinophyma,  1632 
Rhinoplephalus,  220 
Rhinoscleroma,  1633,  163S 

Rhinosporidiosis,  1290  ref. 
Rhinosporidium,  437 
Rhipicentor,  602 

bicornis,  586 
Rhipicephalm,  $97 
Rhipicephalina,  597 
Rhipicephaline,  598 
Rhipicephalus ,  598 

bilenus,  599 
decolor aius,  376 
ellipticum,  606 
sanguineus,  345 
senegalensis,  600 

Rhipicephalus.      See  Eurhipicepa- 
lus 

Rhipidostoma,  606 
Rhipisioma  leachi,  606 
RhipistomidcB ,  597 Koch,  597 

Rhizoglyphus  parasiticus,  615 Rhizoids,  760 

Rhizomastigina,  280,  282 Rhizomucor,  763,  764 

Rhizophora  mangle,  1168 
Rhizoplast,  260,  280 
Rhizopoda,  266-67 Rhizopus,  764,  769 
Rhizostoma  cuvieri,  1 80 

pulini,  180 Rhododendron  arboreum,  148 
Rhodomyces  erubescens,  830 
Rhus  group  of  plants, 

lobata,  168 

pumila,  168 toxicodendron,  168 
venenata,  168 
vernicifera,  1542,  168  . 

Rhynchelaps,  220 
Rhynchoidomonas,  350,  354 lucilicB,  354 

Rhynchoporion  columbce,  590 penetrans,  739 
Rhynchoprion,  589 Oken,  743 

penetrans,  743 
persicum,  590 
spinosum,  594 

Rhynchostomi,  576 
Rhyncobdellida,  572 
RhyncQprionidcs ,  743 
Rice  as  food,  80 
Rice-water,  1337 

Ricinus  communis,  148,  158 
Rig  Veda,  6,  1147 
Ringworm,  772 

black-dotted,  781 

Risipola  Lombarda,  1230 
Roble's  fever,  1085 

Rocky-Mountain  fever,  378,  588,  602, 

604,  940, 950,  1095.  1200 Rodent  ulcer,  1633,  1635 

Rogers'  canula,  1353,  14^2 Roman  fever,  847 

Roosbeen  von  Surinam,  1 13S Root-fly,  724 
Rophoteira,  739 

Rosa  nial  dela,  1230 
Rose,  the,  iS4S 

Ross's  black  spores,  383 
coefficient  jelly,  4t>8 

RubiacecB,  154,  165 
Riickfallfieber,  925 

I  Rudd  (fish),  346 
I  Ruhr,  1 36 1 
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Sablier  crepitans,  152 
Sabouraud's  maltose  agar,  1 5 16 
Saccharomyces,  15,  767,  768,  769.  See 

also  Monilia  and  Pityrospomm 
albicans,  821 
Busse,  770 
linguee  piloscB,  770 
ranulatus, 
samhoni,  768,  15 12 

Saccharomycetes,  766 
Saccliaromycosis  epidermica,  1513 

honiinis,  1504 
Saccobranchus  fossilis,  206,  210,  345 
Safat,  1 1 70 
Sahafati,  1170 
Sakais  tribes,  Malacca,  166 
Salamandarin,  214 
Salamanders,  214 
Salek  (Persian),  1548 
Salerno,  School  of,  12 
Salicylic  spirit  lotion,  1597,  1607 
Saliva  reaction,  1023 
Salmo  fario,  321,  344,  347 

umbla,  499 
Salol,  172 
Salvarsan,  21,  1191,  899 
Samaveda,  6 
Samoan  eye  disease,  1650 
Sanbilang  (fish),  209 

Sandwith's  bald  tongue,  1256 
Sand-fly,  684 

intestinal,  1291 
Sandworm  (disease),  116 
Sanitation,  ancient  Indian,  8 

importance  of,  104 
improvement  of,  21 
in  malaria,  908 

SapindacecB ,  168 
Sapindus  rarah,  168 
Sapium  insigne,  148 
Sapondacets,  152 
SapotacecB,  154 
Saraat,  1 170 

Sarcocele  d'Egypte,  1138 
Sarcocystidcs,  258 
Sarcocj'stin,  179 
Sarcocystis ,  434,  436 

tenellcB,  179,  436 
bubali,  436 

other  varieties,  436 
Sarcodinia,  265-67 
Sarconissiis  kolenati,  608 
Sarcophaga,  337,  706 

affinis,  707,  1293 
carnaria,  706,  1293 
chrysostoma,  707 
hamatodes ,  707,  926,  1293 
htsmorrhoidalis ,  354,  707,  1293 
magnifica,  707,  1293 
trivialis,  724 
wohljahrti,  707 

Sarcophagida,  706 
Sarcophila  latifrons,  707 

meigeni,  707 
ruralis,  707 

Sarcopsylla,  743 
SarcopsyllidcB,  743 
Sar copies,  614 

minor,  614 
scabei,  11 53 

var.  hominis,  614 

SarcoptidcB,  614-15,  626 Sarcoptoida,  578 
Sarcoptoidea,  614 
Sarcosporidiotoxin,  264 
Sardinella  neohoivii,  171 
Sarmes  (Congo),  1561 
Sassafras,  oil  of,  950 
'  Satinwood,'  1546 
Sattler's  case  {eimeria),  422 
Satyriasis,  11 57 
Scabies,  1591 

Scalophaga  stercoraria,  724 
Scalp,  elephantiasis  of,  1146 
Scardinius  erythropMhalmus ,  345 
Scarlatiniform  pernicious  fever,  883 
Scarlet  fever,  441,  1093,  iioi 
'Scaurus  striatus,  503 
Scenofinides,  699 
Schamamismus,  1455 
Scheer,  van  der,  fever,  1090 
Schinus  molle,  1206 
Schistosoma,  481 

cattoi,  486 
hcBmatobiiim-,     481,   488,  1124, 

1417,  1421 
japonicum,  481,  486,  488,  1086, 

1 1 16,  1374,  1404 
mansoni,    481,   484,  488,  978, 

1374. 1398, 1404, 1417 
(?)  Christophers  and  Stephens, 

486 

(?)  Salome  and  Belli,  487 
Schistosomiasis,  intestinal,  483,  486 liver  in,  1414 

Schistosomidcs,  461,  481 
Schiurus  griseimanus ,  389 
Schizocystis,  418 
Schizogregavinida,  418 
Schizogony,  257,  262,  293,  379 Schizont,  261,  379 
Schizopora,  647 

Schizotrypanum    cruzi,    307-8,  313, 
1327 

Schlesinger's  test  for  urobilin,  863 Schmidt's  test,  urobilin,  1331 
Schonlein's  purpura,  1626 
Schools  of  Tropical  Medicine,  20 
Schiiflner's  dots,  264,  384,  865 Schwarzwasserfieber,  913 Scilletin,  150 

Scleroparei,  206 
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Sclerostoma  duodenale,  554 
Sclerotium  beigelianum,  835 
S  col  ex,  488 
Scolopendra  cingulata,  192 

gigantea,  192 
heros,  192 
morsitans,  192 

Scolopendridce,  192,  642 
Scopulnriopsis,  841,  1540 
Scorbuto  alpino,  1230 
ScorpfBiia  dinbohis,  206,  213 

grandicornis,  206 
porcus,  207-8 
scrofa,  208,  212 

ScorpcBnides,  206 
Scovpionidea,  182,  576 
Scorpion  arrow-poison,  161 

bites,  190 
venom,  184 

Scorpions,  182 

Scott's  dressing,  1026 
Scrotum,  elephantiasis  of  the,  1143 
Scuterigerides,  624 
Scutigera  coleoptrata,  624,  1293 
Scyllium  canicula,  368 
Sea-snake.    See  Enhydrina 
Seborrhoeic  affections,  1630 
Segestra  perfida,  187 
Selachii,  206 
Semites,  64 
Semnopithecus  priamiis,  285 
Sen-iang-hoa,  156 
Sepedon  hcemochates ,  220,  222,  240 
Sepsidcs,  700 
Septic  blood  arrow-poison,  166 

pemphigus,  1628 
ulcers,  1570 

Septicaemia,  Bruce's,  10 18 melitensis,  10 18 

Septicaemias,  enteric-like,  109 1 
Sera,  antivenene,  244 

polyvalent,  245 
Sergeniella  hominis,  441 
Sero-phthisis    perniciosa  endemica, 1208 
Serous  membranes,  diseases  of,  1434 
Seryanus  outabili,  207 
Serum,  antitetanic,  162 

Brazil's,  245 
Calmette's,  248 
Indian  Pasteur  Institute,  248 

Kitajima's,  245 
Kruse's,  1391 
Lamb's,  245 
Lister  Institute,  1 391 

Lustig's,  1041 
Noguchi's,  245 
Pasteur  Institute,  1391 
polyvalent,  1391 
Shiga's,  1 39 1 
Tidswell's,  245 

Serum,  Yersin's,  1039 
Serut-flics,  689 

Seven  days'  fever,  925,  995,  looi Sewage  systems,  1394 
Sexual  cycle,  293 

intercourse,  1127,  1152,  1572 
Shark,  traumatism,  141 Shashitsu,  945 

Sliccp,  disease  of ,  319,  337 -rot,  470 

Shiga's  serum,  1391 
Shima  Mushi  disease,  945 
Shingles,  1629 
Shlipada,  1138 
Shone  system  (sewage),  1394 
Sialis  luiaria,  565 
Sibbens  (Scotland),  1171 Sierra  fever,  847 
Siesta,  midday,  104 
Sigmoidoscopy,  1372 

Sign,  Faget's,  10 1 1 Signatera,  170 Silkworm  disease,  14,  434 
Siluridcs,  206 
Silvanus  surinamensis,  201 Silvius,  695 

Simaruba  bark,  1393 

officinalis,  1371 
Simia  satyr  us,  387 

Simonea  folliculorum,  616 
Simple  continued  fever,  1085 

fever,  111-12 fibroma,  1632 
quartan  fever,  873 
subtertian  fever,  879 
tertian  fever,  876 

Simpson's  method,  1043 
SimulidcB,  684,  687,  1152 
Siphonapteriasis,  1580 
Siphonophora,  347 

Siphunculata,  193,  631 
Siriasis,  11,  124 
Sirocco,  50 

Sisturus,  223 
miliarius,  223 
ravus,  223 

Sitotoxismus,  172,  1211 
Sivvens  (Scotland),  1171 
Skin,  aspergillosis  of,  1512 

diseases,  1460 
cosmopolitan,  1625 

effects  of  light  on,  100 
tuberculide  of,  769 
tumom-s  of  the,  1632  ̂ 

Sleeping  dropsy,  966 
sickness,    16,    319.  7iS. 

990 

Bureau,  991 

vide  Trypanosomiasis Slipada,  1447 

Slow  or  Lent  fever.  1046 
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Smallpox,  8,  114,  1093,  noi 
West    Indian    modified,  440, 

1101 
Stnithia  Frarifa,  350,  376 
Smooth  leprosy,  11 57 
Snail,  venomous,  20 1 
Snake,  Australian,  239 

copperhead,  223 
coral,  222 
egg-eating,  219 
hooded, 219 
Indian  rat,  219 
poison,  excretion  of,  242 
rattle-,  243 
spitting,  240 
stones,  388 
striking  of,  223 
water  moccasin,  219,  223 

Snake-bite,  114,  216 
diagnosis  of,  245 
treatment  of,  246 

Snake-venom,  159,  225 
arrow-poison,  161 
effects  of,  237 
immunity  from,  243 
minimum  lethal  dose,  236 

Silakes,    geographical  distribution, 223 

Soamin,  
979 

Solanace^B 
,  1 56 

Solano,  
50 

Solar  
erythema,  

100 
radiation,  tables,  34 

Solaro  cloth,  105 
Solea  vulgaris,  432 
Solifuga,  576 
Somatic  tajniasis,  1440,  1534 
Somomyia  montevidensis ,  728 
Sonnensticli,  126,  319,  338 
Souma  (disease),  691 
South  America,  races  of,  map,  76 
South    American  trypanosomiasis, 

985,  991 
South- West  monsoon,  45 
Spargan^sis,  1440 
Sparganum,  495,  499 

haxteri,  512,  500 
mansoni,  499,  512 
prolifer,  500,  512 

Spargosis  fibroareolaris,  1138 
Sparrow,  Java,  343 
Spedalskhcd,  1147 
Speech,  scanning,  884 
Spermatic  cord,   suppurative  phle- 

bitis of,  1429 
Spermatozoid,  760 
Spermophilus  columhianus,  941 
Sphcsrocystes,  419 
SphcBvogyna  ventvicosa,  613 
Sphtsrospora,  433 
Spiders,  182,  187 

Spiders,  arrow-poison,  161 venom,  i88 

Spigelia  anthelmia,  152,  1402 
Spirillum  duttoni,  18,  399 fever,  925 

See  also  Spiroschaudinnia 
Spirochesta,  190,  282-3,  391,  393,  395- 405 

classification,  394 
illustrations  of,  393 

of  relapsing  fevers,  1 1 8 
aboriginalis ,  1S72 
acuminata,  1 173 
anodontcs,  395 

bronchialis ,  .1283 
duttoni,   395,   399,   587,    593  4. 

925,  934 
gallinarum,  403 macaci,  403 

marchouxi,  587,  590,  949 
obermeyeri,  398,  926 
pallida,  18,  405 
pallidula,  410 
pertenuis,  18,  410 
plicitalis,  391,  395,  1562 
recurrentis,  398,  925-6 

Spirochcetacea,  391 
Spirochestes,  spreaders  of,  586 
Spirochetes,  258,  265 
Spii-ocha3tic  dysentery,  1374 
SpirochcstidcB,  391  ■ 
Spirochetosis,     bronchial,  1170, 

1283 

Spiroflagellata,  391 
Spironema,  405 
Spiroptera  liominis,  523 
Spiroschaudinnia,  638 
Spiroschaudinnidcs ,  391-2,  395 

aboriginalis,  402 anserina,  403 

berbera,  402 
bronchialis ,  402 
carteri,  401,  705 

duttoni,  18,  395-9,401 
equi,  404 
granulosa,  404 macaci,  403 

marchouxi,  395,  397,  403 
neveuxii,  404 

novyii,  397,  400-1 ovina,  404 

phagedenio,  403 
recurrentis,  18,  392-8 
rossii,  397,  400 
Sambon,  302 
schaudinni,  402 
theileri,  404 

vincenti,  402 Spirutina,  393 

Spleen,  diseases  of,  1420 
rate,  857 108 
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Splenomegaly,  tropical,  i8,  357,  640 
afebrile,  965 

Sporangium,  759 
Spore-formation,    262.    See  Sporo- 

gony 
Sporidia,  282 
Sporo-agglutination,  759 
Sporocephalum  roseum,  836 
Sporocyst,  470 
Sporogony,  257,  263,  264,  293,  381 
Sporont,  263 
Sporophora,  757 
Sporoplasm  (Minchin),  418 
Sporotrichosis,  832,  1509 

astiology  of,  1 509 

diagnosis  of,  i  S 10 ' histopathology  of,  1510 
symptomatology  of,  1 5 10 
treatment  of,  1512 

Sporoihrix.    See  Sporotrichum 
Sporotricha,   831-4.      See  also  No- 

cardia 
minutissimum,  819 
schenki,  831,  1504 

Sporotrichum  beurmanni,  832,  1510, 1534 

dermat&des ,  810 
furfur,  837 
indicum,  833,  1510 
mentagrophytes ,  783 

Sporozoa,  265 
Sporozoites,  263,  I549 
Sporozoon  furunculosum,  360 
Spotted  fever,  1093 

of  Idaho,  940 
of  Montana,  940 
of  Rocky  Mountains,  377, 

940 

ffitiology  of,  942 
climatology  of,  941 
complications  in,  944 
definition  of,  940 
diagnosis  of,  944 
history  of,  940 
pathology  of,  943 
symptomatology  of, 

943 
synonyms  of,  943 
prognosis  in,  945 
prophylaxis  in,  945 
treatment  of,  945 

Spring  catarrh,  1650 
Sprue,  20,  113,  1325,  1386 

tetiology  of, 
climatology  of, 
complications  in,  1331 
Crombie's  molar  ulcer  in,  1338 
definition  of,  1 325 
diagnosis  of,  1332 
diet  in,  1333 
faeces  in,  1330 

Sprue,  history  of,  1325 
morbid  anatomy  of,  1328 
pathology  of,  1327 
prognosis  in,  1332 
prophylaxis  in,  1339 
references,  1341 

symptomatology  of ,  1328 
synonyms  of,  1325 
treatment  of,  1 302 
urine  in,  1330 

Squalius  cephalis,  345 
Squirrel,  Indian,  342 

Kathiawar  palm-,  430 
Stable-fly,  711 

Staphylococcus  albus,  1550 
aureus,  -1468 
pyogenicus  aureus,  1130,  1460 

Statistical  error,  858 
Slealozoon  folliculorum,  616 
Stegomyia,  africana,  673 amesii,  674 

annulirostris,  672 
argenteomaculata,  673 

calopus,    19,   672,    1004,  1007, 1008,  1014 
crassipes,  674 

fasicatus,  19,  342,  345,  361,  377, 

529,  534,  672,  1004,  1008 
frater,  672,  1008 grantii,  673 
mediopunctata,  673 minuta,  674 

nigeria,  672 
perisketa,  672 
poweri,  673 
pseudonivea,  673 
pseudo-scutellans,  523,  527,  531, 

1124,  1126 
,  punctolaieralis,  673 
scutellaris ,  672 
simpsoni,  673 
thomsoni,  673 
V^-alba,  672 

Steiner's  tumours,  1537 
Stemphylium  polymorphum,  836 
Stenophora,  419 
Stenosis,  cicatricial,  1388 
Stephanocircus,  748 dasyuri,  749 

simsoni,  749 
thomasi,  749 

StephanopharyngincB ,  462 
Stephanolepsis  hispidus,  171 
Stepliansort,  malaria  in,  904 

Stephens  and  Christophers'  reaction, 

'  920 

Stevigmata,  760 
Sterigmatocystis ,  806 nigra,  1534 

j  Sterigmatocystomy coses,  806 
I  Sternberg's  mixture,  10 1 3 
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Stelhomyia,  666 
Stigmatogaster  subtenaneus,  625, 

^  1293 
Stiles'  pamphlet  on  nomenclature, 356 
Stimulants  in  snake-bite,  248-9 
Stings,  12,  1 58 1 
Stomatitis,  1332 
StomoxydincB,  708-9 
Stomoxys,  342,  529,  709,  711,  737  ref. 

bilineata,  710 
bouffordi,  710 
bmnnipes,  710 
calcitrans,  332,  711-12,  724 
geniculatus,  332 
glaiica,  710 
inornata,  710 
korogwensis,  710 
limbata,  710 
nigra,  711 
omega,  710 
stellata,  710 
siliens,  710 
tcBniatus,  710 

Storms,  50 
Stovain,  1337 
Straits    Settlements,     diseases  in, 

112 
Straw  itch,  1 590 
Streblidcs,  736 
Strepsiceros  capensis,  333 
Streptothrix.    See  also  Nocardia 

actinomyces ,  813 
eppingeri,  815 
foersteri,  815-16 
hominis,  819 
pyogenes,  1 1 30 
leproides,  1149,  1168 
madurcB,  816,  1527 
mycetomi,  808,  1527 
rosenbachi,  815 
spitzi,  813 

Stricture,  1426 
Strombodes  jenneri,  440 
Strongylas  gigas,  562 

renalis,  562 
Strongyles,  549,  552-4 
Strongylidcs,  548 
Strongyloides ,  519 

intestinalis ,  447  ref. 
stercoralis,  519,  978,  1293,  1295 

Strongyloidosis,  1295 
Stvongylus  bronchialis,  539 gibsoni,  1293 

gigas,  562 
renalis,  562 
species  of,  551-9 

Strophanthus  arrow-poison,  163,  164 barika,  164 
ciabe,  164 
glabris,  164 

Strophanthus  hispidus,  164 kambe,  164 
lanosus,  164 

Strychnine,  166,  172 
in  arrow-poisons,  162 
in  heat  stroke,  132 
in  snake-bite,  248-9 

Strychnos,  147,  162 
castelnicsana,  167 
colubrina,  152 
crevauxii,  167 

icaja,  160,  165 
ignatia,  152 

vomica,  152,  xbS 

tieute,  165-6 toxifera,  167 

wallichiana,  165-6 
Stupefying,  poisons  for,  147,  156 
Stygeromyia,  708,  713 maculosa,  714 

sanguinaria,  714 
StylorhynchidcB ,  419 
Subcutaneous  myiasis,  1581 
Subtertian  fevers,  879 

irregular,  881 

pernicious,  882 remittent,  881 malarial  fevers,  853 simple,  879 

Subtropical  belts,  47 zone,  30 

Sudamina  papulosa,  1605 
Sudan,  cattle  sickness  in,  319 
Suicidal  poisons,  147,  152,  155 
Suidae,  wounds  from,  140 Sumerians,  4 

Sun  burn,  100 
stroke,  126 
traumatism,  126 

Superbine,  150 
Supernatural  causes  of  disease,  3 
Superstitions,  caul,  4 Ceylon,  3 

of  child-birth,  4 
of  pregnancy,  4 
West  African,  3 

Suppurative  conditions,  404 corditis,  1429 

Suprarenal  haemorrhage,  acute,  1417 disease,  141 7 

Surra,  17,  319,  320,  331 Surya,  6 
5ms  scrofa  ferox,  342-3,  563,  711 Susruta,  7 
Sutika,  1433 

Sweating,  offensive,  1604 
Sycorax  silacea,  681 
Sycosis  coccogenica,  1626 

trichophytic,  782 
Symmetrical  palmar  erythema,  1621 

1623 



I7i6 INDEX. 

Symmetrical  car  nodules,  598 
Symptom,  CastcUani-Low,  979 Keraudel,  979 

■  Winterbottom,  979 
Symptomatology,  ancient,  8 
Synanceia  brachio,  205-9 

verrucosa,  208-9 
Synciiium,  515 
Synclonus  beriberia,  1208 
Syncope,  heat,  124,  133-4 
Syngamus,  564 
Synkaryon,  263,  381 
Synochus  putrida,  1093 
Syphilis,  7,  12,  no,  405,  1190,  1426, 
.  1636 
Syringomelia,  1165 
Syringospora  robini,  821 
Syrnicum  aluco,  302-3 

Tabadillo,  21 

Tabanid0,    336-7,    342,    539,  689, 737  . 
TabanintB,  691 
Tabanns,  693 

africai^us,  694 
bovinns,  694 
ditceniaius^  691,  694 
fasciatus,  694 
glaucopis,  354,  691 
grains,  694 
hilmius,  694 
humasus,  694 
lineola,  332 
nemoralis,  691 
nigritus,  691 
socius,  694 
tergestinus,  357 
tropicus,  332 
virgatus,  694 
other  genera,  694 

TaberncBmoTitana  malaccensis ,  165 
Tabificidcs,  434 
Tables,  of  Anophelince,  666 

of  barometric  pressure,  44-5 
of  blood  analysis,  82 
of  blood  observations,  82 
of  causes  of  death,  in 
of  cestodes  in  man,  495 
of  Ceylon  plants,  148 
of  culicincB,  171 
of    dermatomycoses,  tropical, 

1472 
of  dermatozoiases,  1577 
of  diet,  81 
of  dysentery  bacilli,  1380 
of  evaporation,  85 
of  fasciolidee,  466 
of  fleas  on  rats  and  mice,  749 
of  humidity,  52-3 
of  intestinr.l  bacteria,  1380 
of  modern  journals,  21 

Tables,  of  parasites  of  alimentary canal,  1292 
of  poisons,  147 
of  rainfall,  52-4 
of  solar  radiation,  34 
oi  spiroschaudinnia  data,  401 of  stomoxys,  710 
of  tcBnia,  495-6 
of    temperature,    32,    37,  40 93 

of  body,  88 
of  terrestrial  radiation,  35 of  ulcers,  1 569 

of  urinary  observations,  82 
Tache    endemique    des  Cordillidres 

(Alibert),  15 12 Tcenia,  490,  495,  505 acutissima,  504 

cBgyptiaca,  503 
africana,  496,  508,  512,  1293 anseris,  504 
anserum,  504 

armata  humana,  506 
bremneri,  496,  509,  512,  1293 
canina,  502 
confiisa,  496,  509,  513,  129s crassicollis,  494 

cucumerina,  502 
cucurbitacecs ,  506 
ciicurbitina,  507 
demarariensis ,  504 
dentata,  498,  506,  507 diminuta,  503 
echinococcus,  509 
elliptica,  502 
flavopunctata,  503 grisea,  498 
hominis,  508,  512  ref.,  1293 
hydatigena,  509 lanceola,  504 
lanceolata,  504 
lata,  498,  507 

leptocephala,  503 
madagascariensis ,  504 
mediocanellata,  504 
membraneacea,  498 mermis,  507 
minima,  503 
murina,  503 

nana,  503,  509 

pellucida,  506 
philippina,  496,  508,  512,  1293 
pissiformis ,  495 
rhinaria,  617 

saginata,    181,    456,   491,  496, 
498,  507,  512,  1293,  1404 

solium,  491,  496,  498,  506-7,  5i::, 
1293,  1404 

var.  abietina,  507 

tables  of,  495-6 tenella,  498 
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TcBuia  teniaformis,  495 
tropica,  507 
varesina,  503 
vulgaris,  498,  506 
zittavensis,  507 

TcBniarhynchus,  496,  508 
fiiscopennatus,  534 

Teeniasis,  somatic,  1440 
Tcsniides,  501 
TtsniincB,  505 
Takaga  (disease),  336 
Talmud,  9,  10 
Tamil  invasion  of  Ceylon,  8 
Tampan  (Zambezi),  593 
Tanghinia  venenifera,  Poir,  160 
Tanjore  pill,  250 
T  any  pus,  354 
Taon,  1226 
Tapeworm,  9.     Vide  Tania 
Tapioca,  157 
Tarantismus,  190 
Tarantula  dance,  190 
Tarbardillo,  El,  1093 
Tarbophis  savignyi,  219 
Tarsonemidts,  613 
Tarsonemus  intectus,  614 

monougmeulosus ,  614 
Taschkent  Jarassi,  1 548 
Tatties,  106 
Tattooing,  161 1,  1614,  1616 

Tch'oungtis'ao  (mushroom),  156 
Teak,  1546 
Tectona  grandis,  1 546 
Telangiectases,  multiple,  1632 
Teleostei,  206,  214 
Teleostomi,  207 
Telesporidia,  262,  283 
Telosporidia,  265-6,  417 
Telson,  183 
Temperature,  31 

atmosperic,  efiects  of,  87 
body,  8s 

effect  of  heat  on,  90 
earth,  36 
experiments,  123 
normal,  85 
tables,  32 

Tench,  347 
Tenesine,  1361 
Tenesmus,  1 1 
Tentacularia,  539 

subcompressa,  539 
Teori,  173 
Tephrosia  piscatoria,  168 

toxicaria,  Pers.,  168 
Ternek,  arrow-poison,  166 
Ternideus  deminubus,  549 
Terrestrial  radiation,  35-6 
Terseslhes  torrens,  678 
Tertian  fever,  malarial,  10,  11,  383^ 853 

Tertian  fever,  double,  878 
fevers,  irregular,  876 

Tertiana  duplex,  876 
simplex,  876 

Testudo  ibera,  431 

Tetanic  pernicious  fever,  884 
Tetanus,  15,  109 

Tetia  (Congo  Coast),  11 70 
TetyaniitidcB,  283,  289,  292 
Tetramitus,  289,  290 
Tetvanychidm,  612 
Tetranychus  molestissiinus,  613 

telarius,  var.  russeolus,  613 
Tetrao  urogallus,  303,  307 
Tetraphyllidea,  494 
Tetrapoda,  578 

Tetrasporooystidis,  421 
Tetrodin,  171 

Tetrodon  fluviatilis, 
hispidus,  171 

poicelonotus , 
■porphyreus, 
rubripes,  ijl 
stellatus,  17I 
sticonotus,  ry 

vevmicularis, 
Tetrodonic  acid, 
Texas  fever,  373,  60I 
Thalassin,  180 
Thalassophis,  222 
Thalassophyrne  maculosa,  207- reticulata,  207 
Thallophyta,  756 Thallus,  757 

Thanatophidia,  218 
Thecamosbida,  267,  277 
Thecosoma,  481 
Theileria  bellencourt,  350,  374 buffele,  375 ceilii,  375 

mutans,  375 

parva,  374 
Thelohania,  434 

Theobald's  classification  of  CuUcidcB, 

664 

Theonin,  1167 

Thermic  fever,  124-6 
Theraphosa  avicularia,  L.,  1S7,  189 blondi,  187 

javanesis,  187,  189. 
Therapia  sterilans  magna, 
Theriac,  216 
Theridium  lugubre,  187-8 

tredecim  guttatim,  187 
Therioplecies,  694 borealis,  694 

micans,  694 
montanus,  694 
tropicus,  694 

Theurgic  medicine,  4 
Thevetia  ahovai,  147,  150 

210 

1 191 
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Thevetin,  149 
Thiosinnamin,  1141 
Thiroux'  formula,  982 Threadworm,  548 
Three  days  fever,  681,  996,  11 12 
Thrombosis,  1416 
Thrush,  766,  1332 
Thugs,  156 
Thymalis  vulgaris,  499 
Thymol,  1302,  131 1 
Thymus,  disease  of,  1420 
Thyroid,  disease  of ,  1417 
Tic  polonga  (Ceylon),  222,  240 
Tick,  19,  182,  190,  576 

black  pitted  (South  Africa),  600 
blue  (South  Africa),  60 1 
"  bont,"  609 
brown  (South  Africa),  598 
castor-oil,  607 
dog,  600 

European,  608 
South  African,  606 

fever,  19,  108,  934 
of  Miana,  949 
of  the  Rocky  Mountains, 

940 
of  Wyoming,  950 

red-leg,  600 
trypanosomes  in,  380 

Tidswell's  pure  serum,  244 Tientsin  fever,  1091 
Tifo  esantematico,  1093 
Tiger-moth,  197 
Tina,  15 13 
Tilletia  levis,  810 
Tinea  alba,  1480,  1500 

alhigena,  1481 
axillaris,  1475 
barbcs,  627,  782 

tropicalis,  1485 
capitis,  772,  776,  1627 

.  tropicalis,  1484 
ciliorum,  1485 
circinata,  781,  1627 
corporis,  yj6,  781 
cruris,  1474-5,  1478 
flava,  1497,  1500,  1502 
imbricata,  1486,  1491,  1494 
inguinalis ,  1474 
inter  digitalis,  1476 
intersecta,  1495,  1497 
macfadyeni,  1480 
nigra,  1502-3 
nigro-circinata,  1483 
nodosa,  1521 
sabouraudi,  1482-3 tinea,  345 
unguium,  i486 

Tipiladcs,  676 
Tipulariee  culiciformis,  676 
Tlalsahuate  (Mexico),  61 1 

T'neuta  (Karroo),  159 Toads,  214 
Toar,  172 
Tobacco,  147,  155 Tochu-bio,  945 
Toddia  Franfa,  349-50,  368 
Toes,  dermatitis  rimosa  of  the,  1466 Tokelau  (Samoa),  i486 
Tona  (Tonga  Island),  11 70 
Tondante  peladoide,  781  . 
Tonga  (New  Caledonia),  11 70 Tongue,  black,  765,  770 furrowed,  1640 

mycosis  of,  763 

purple,  1640 scrotal,  1640 
Topees,  105 
Torcel  (Venezuela),  704 
Tormina,  1361 
Tortoises,  trypanosomes  of,  343 Toruahebue,  966 
Torula  epizoa  corda,  840 
Torulin,  1213 
Tourniquet,  1450 

in  snake-bite,  247 Toxascaris,  546 
canis,  1293,  1317 

Toxicodendrol,  1543 
Toxicology,  ancient,  8 
Toxoplasma,    varieties    of,  349-50 367-8, 
TrachinidcB,  207 

Trachinus  araneus,  207-8 
draco,  207-8 
radiatus,  207-8,  211 
vipera,  205,  207-8 

Trachoma,  443,  446,  1647 
Trachyhderma  horridum,  250 
TrachymeduseB,  180 
Trade,  poisons  used  in,  168 winds,  47 belt,  57 

Tragelaphus  scriptus  sylvaticus,  333 
Trambusti's  serum,  1025 
Traumatisms,  general,  135,  143 
Trelobius  gracilis,  354 
Trematoda,  13,  455,  459,  487 

diseases  due  to,  115 

Treponema,  18 bovidcB,  139 

calligyrum,  414 camelidcB,  139 
canidcB,  139 

felidcB,  136 

hippopotami,  140 in  man,  142 
other  varieties,  414 
pallidum,  306,  404 
pertenue,  18,  20,  410,  11 73,  1174. 

1205 

reptilia,  140 
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Treponema  rhinoceri,  140 
selachii,  141 
suidcB,  140 
treatment,  Nuttall  and  Hadwen, 

373 
imgulaia,  139 
ursidce,  136 

Treponemata,  265 
TreponemidcB,  404 
Trial  by  ordeal,  160 
Trichina  contorta,  517 

cystica,  523 
Trichinella  spiralis,  254,  456,  1293 
TrichinellidcB,  562 
Trichiniasis,  456 
Trichocephaliasis,  1301 
Trichocephalus  dispar,  563 

hominis,  563 
tvichiura,  1301 

Tricliodectes  canis,  501 
subrostratus,  501 

Trichoderma  roseum,  836 
Trichomastix ,  292 
Trichomonas,  281,  289,  292 

batrachorum,  292 
cavicB,  292 
columbarum,  Prowazek,  292 
development  of,  315 
dysenteries,  291 
evansi,  291-2,  331 
hominis,  15,  290-1,  1373 
intestinalis,  291,  978,  1292,  1295 
irregidaris ,  290 
lacertee,  292 
lewisi,  339 
limacis,  292 
methods  of  infection,  317 
perronciti,  292 
pulmonalis,  290,  291 
SMJs,  292 
vaginalis,  290-1,  979 

Trichomonata,  275 
Trichomyces  crateriforme,  781 

megalosporum  endothrix,  781 
tonsurans,  781 

Trichomycosis  axillaris,  1521,  1523 
nodosa  of  temperate  zones,  1524 

tropica,  1524 
Trichophyton  acuminatum,  781 

albisciscans ,  786,  148 1 
album,  780,  785 
aster oides,  783 
blanchardi,  787,  1482 
castellani,  788,  1474 
cerebriforme,  782 
ceylonense,  787,  1483 
circonvolutum,  782 
crateriforme  flavum,  781 
cruris,  788,  1474 
dentictclatum,  785 
depilans,  780 

Trichophyton  discoides,  785 
effractum,  783 
equinum,  780,  785 
exsiccatum,  783 

farinulentum,  784 
felineum,  780,  784 

flavum,  782 
/o,TJ,  780 fumatum,  783 

glabrum,  782 
granulosum,  784 

gypseum,  783-4 lacticolor,  784 

macfadyeni,  787,  1482 
mansoni,  i486 
megnini,  780,  786 
mentagrophytes ,  783 
minimum,  776 
niveum,  784 

nodoformans,  786 
ochraceum,  780,  785 
parneti,  1474 
persicolor,  784 
pictor,  805,  1514 
pilosum,  781 
plicatile,  782 
polygonum,  783 
purpureum,  789 radians,  784 
radiolatum,  784 
regulare,  783 
rosaceum,  786 
roseum,  786 

sabouraudi,  7&7,  108 1 
soudanense,  782 
sulphureum,  782 
tonsurans,  781 
verrucosum,  780,  785 
vinosum,  786 
violaceum,  782 
umbilicatum,  783 

Trichophytons,  778,  1484,  i486 
in  man,  780 

Trichophytoses,  1627 
Trichorrhexis  nodosa,  1639 
Trichosporosis  indica,  1521 

of  temperate  zones,  1521 
tropica,  1520,  1526 

Trichosporum,  834-5,  iS^t 
Trichostrongylidcs ,  552-3 
Trichothecium,  836 
Trichuriasis,  1301 
Trichuris,  563 

trichiura,  456,  TI19,  1293,  1301 trichuris,  978 
Tridontophorus,  549 

deminutus,  1293 

Trigla  hirundo,  206-8 
TriglidcB,  206 
Trigliformes,  206 
Trilobius  gracilis.  348 
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Tnmorphodon  biscutatus,  219 
Trionyx  cartilaginens,  431 
Triple  quartan  fever,  876 
Triton  cris tains,  214 
Trombididce,  611 
Trombidiuni,  611 

holosericeum,  611 
tlalsahuate,  611 

Trombidoiiea,  578,  611 
Tropenkohler,  97  . 
Trophonucleus,  259,  310 
Trophozoites,  261,  378 
Tropic  of  Cancer,  28 

of  Capricorn,  28 
Tropics,  clothing  in,  102 

incidence  of  disease  in,  108 
Tropical  Africa,  disease  in,  115 

amnesia,  104 
anaemia,  554 
aphtha,  1325 
Australia,  disease  in,  116 
chlorosis,  1303 
climates,  28 

effects  on  man,  87 
climatology,  28 
dermatomycoses,  1472,  1526 
exhaustion,  102 
febrile  splenomegaly,  963 
foods,  80 
fury,  97 

haemoglobinurias,  910 
heart,  141 7 
intoxications,  145,  170 
liver,  1405 
mask,  161 3 
medicine,  beginning  of,  13 

history  of,  3 
schools  of,  20 

neurasthenia,  97,  1456 
pityriasis  versicolor,  1497 races,  59 
swellings,  1442,  1443 
traumatisms,  135 
winds,  48 

Tropidechis,  220 
Tropidonotus  fasciatus ,  219 natrix,  219 

piscator,  218,  431 
Tropische  phagedenismus,  1561 
Tropischer  leberabszess,  1407 
Trout,  brown,  344 
Trutta  lacustris,  499 

vulgaris,  4gg 
Trygon  pastinaca,  206,  214 

sephen,  241 
walga,  214 

TrygonidcB,  206,  214 
Trypanbleu,  372,  607 
Trypanomonas,  308 lewisi,  339 

murium,  339 

Trypanomorpha,  302 
Trypanophis,  307-8,  347 grobbeni,  347 

Trypanoplasma,  307-8,  345 
abramidis ,  347 barbi,  347 

borreli,  315,  346 claricB,  347 

cyprini,  346 
dendrocoeli,  346 
guernei,  347 
gurneyorum,  247 
intestinalis ,  346 
keysselitzi,  347 truttcB,  347 
varium,  347 
ventriculi,  347 

Trypanorhyncea,  494 

Trypanosoma,  307-8 
abramidis,  345 
acoiichii,  331 

annamense,  330,  337 avium  minus,  343 
bandicotti,  331,  342 barbm,  345 

blanchardi,  331,  341 boneti,  344 

hovis,  343 
brucei,  16,  311,  316,  319,  320,327, 

330,  332,  978 caprm,  331,  343 carassi,  345 

castellani,  322 

cazalboui,   316,    319,    330,  336, 

342 

cellii,  330,  331,  337 chagaski,  345 
chai-chai,  338 
christophersi,  345 
citelli,  331 cobitis,  345 

confusum,  338,  343 

congolense,  320,  331,  337,  338 
criceti,  331,  341 

cm^z,  17,  314-S.  319.  320.  322, 
327-30,  985-6,  990 culicis,  345 

cuniculi,  331,  342,  347 damonics,  343 
danilewsky,  345 

dimorphon,  319,  331,  337,  3 3 8-9 dionisi,  342 

duttoni,  331,  341 

Edington's  Zanzibar,  338 elegans,  345 
elmassiani,  334 

elephantis ,  331,  343 
equinum,    17-,    319,    320,  330, 334 

equiperdum,  17,  319,  320,  330, 335.  978 
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Trypanosoma  erytholampri,  330,  344 
evansi,  17,  314,  319,  320,  330-1-2, 

336-7 var.  mborii,  332 
evotomys,  331 

fordii,  322 
frobentusi,  331,  338 
gambiense.  17,  308,  311,  315,  319, 

320-2,  326,  332,  345.  966-7. 
969,  970-1,  980,  984 

giganteum,  343 
Gluge,  321 
grayi,  317.  319.  345 
grosi,  331 
Gruby,  307-8 
Jiippicum,  330,  337 
hominis,  322 
■indicum,  331,  342 
ingens,  331,  343 
inopinatum,  308,  344 
laverani,  343 
/egm,  331 
leporis  sylvatici,  331 
leptodactyli,  308 
leschenaultii,  343-4 
leucisci,  345 

lewisi,  17,  307-8,  31 1-2,  315,  320, 
331,  339,  342,  343-4 luis,  405 

megaderma,  331 
meolleovum,  331 
microti,  331,  341 
minaseiise,  331,  339 
miisculi,  331,  341 
myari,  331,  341  . 
nahiasi,  331 
najcs,  344 
nanum.  319,  331,  338 
nelspruitense,  344 
nepveui,  322 
nicolleorum,  331,  342 
noctuce,  283,  345  . 
otospermophili,  331 
paddcB,  343 
pecaudi,  319,  327,  331,  338 
pecorum,  331,  338 
Pellegrini,  345 
peromysci,  331 
pertenue,  344 
pestanai,  331,  342 
phoxini,  345 
pocuadi,  338 
pvimeti,  344 
prowazeki,  331 
pythonis,  344 
rahinowitschi,  341 
m/^,  308,  316,  318,  324,  344 
rattorum,  330 
remaki,  344 
rhesii,  331 
Rhodesia,  Southern,  338 

Vpanosoma  rhodesiense,  17,  3ii.3iS> 

317.  319.  322,  325,  327.  966-7. 
969,970-1,  980,  983-4 

■votatorium,  321-2,  343-4.  422-3 ■rougeti,  335 
roulei,  345 
roiilii,  34S 

saccobranchi,  345 
sanguinis,  321,  339 scardini,  345 

Schaudinn,  294 

schaudinni.  331,  342 
somalense,  331,  344 
soricis,  331 

soudanense,  330,  336,  343 I.  344 

spermophili,  331 squalii,  345 
SMW,  331 

talapes,  331 

tkeileri,  331,  339,  736 tinccs,  345 

togolense,  330,  336 transvaaliense,  339 tullochi,  345 

ugandense,  322 
undulans,  308 
undulina,  422 
uniforme,  331,  343 urnblewskii,  339 

■  venezuelense,  330,  331 
vespertilionis,  331,  342 vickersce,  331 
vitiates,  316,  343 

vivax,  316,  319,  331,  342 ziemanni,  345 

Trypanosome  fever,  974 
Trypanosomen  Fieber,  966 
Trypanosomes  from  Chai-Chai,  338 

from  Southern  Rhodesia,  338 
in  bats,  342 in  birds,  343 
in  bugs,  329 
in  fish,  316,  344 

in  frogs,  343-4 
in  invertebrata,  345 
in  louse,  340 
in  mammals,  319,  330,  339 
in  man,  322 
in  mosquitoes,  325 in  reptiles,  343 in  ticks,  345 

Trypanosomiases,  the,  966 
immunity  from,  320 
treatment,  981-82 

Trypanosomiasis,  108,  115,  404,  715, 
966 

African,  966 
ffitiology  of,  969 blood  in,  977 

cerebral  stage  of,  975 
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Trypanosomiasis,    African,  compli- 
cations in,  978 

definition  of,  966 
diagnosis  of,  978 
epidemiology  of,  968 
febrile  stage  of,  975 
geography  of,  968 
history  of,  966 
morbid  anatomy  of,  972 
pathology  of,  971 
prognosis  in,  980 
prophylaxis  in,  983 
symptomatology,  974 
synonyms  of,  966 
treatment  of,  980 
urine  in,  978 

references,  990 
South  American,  319,  330,  985, 

991 TrypanosomidcB ,  282-3,  294,  307 
Trypanozoon,  308 lewisi,  339 
Trypan  red,  607,  968,  981 
Trypanrot,  334,  607 Tschiban  (Turkish),  1548 
Tsetse-fly,   17,   316,  714.    See  also Glossina 
Tsutsugamushi    disease,    577,  612, 

946,  951 
account  of,  946-949 

Tubercular  leprosy,  1157 
Tuberculosis,  115,  1291 
Tula  Manugina,  966 
Tulip,  wild  S.  A.,  151 
Tumbu-fly  disease,  1582 
Tumours,  malignant  epithelial,  1635 

mixed,  1635 
of  the  skin,  1632 

Tunnelkrankheit,  1303 
Turtur  humilis,  307 

Twining's  pills,  1393 
Tydeus  molestus,  613 
Tylenchus,  517 

putrefaciens ,  517 
Tylophora  fasciculata,  168 
Typhloceras,  748 

poppei,  749 
Typhlopsylla,  748 

prosuma,  749 
pseudogyrtes,  749 

Typhlopsyllincs,  748 
Typhoid,  15,  108  etseg.,  890,  138S 

and  flies,  20,  724 
Typho -malaria,  888 
Typhus,  12,  114,  1093 

carriers  of,  633 
exanthematicus,  1093 
exanthdmatique,  1093 
icteroides,  1004 
recurrens,  925 

Tyroglyphidce,  614 

Tyroglyphus  longior,  614 siro,  615 

Uciunga  poison,  165 
Ulcera  de  Bauru  (Brazil),  1548 
Ulcerating  granuloma  of  the  pudenda 

1 57 1,  1576  ref. Ulcerative  dermatitis,  1468 
Ulcere  d'Orient,  1548 

phagedenique  des  Pays  Chauds 

1560 endemique,  1560 
Ulcers,  chronic,  1 570 

diphtheroid,  1571 
painless  chronic,  1570 
remarks  on,  1569 
septic,  1570 
subchronic,  1570 
undetermined,  1570 

Ulcus  infantum,  1568-9 
interdigitalis,  1567 

serpens  corneaj,  165 1 
tropicum,  402,  1560,  1576  ref. 

'  Ultramicroscopic,'     definition  of 
444 

Uncinaria  americana,  560 
Uncinariasis,  1303 
Unclassified  fevers,  1085 

'  Unclean  person,'  3 
Underclothing  in  tropics,  106 

modes  of  infection,  102 1 
Undulant  fever,  108,  1018,  1027  ref. 
Undulina,  308,  321 
Unknown  diseases,  20 
Unna's  ointment,  1167 

Upas  arrow-poison,  166 
tree  of  Malaya,  r66 

Ura  (Brazil),  704 
UrauoscopidcB ,  207 Urera,  1545 

Ureteritis  cystica,  441 
U.rhur,  172 
Uridrosis,  1605 

Urinary  organs,  diseases  of,  1421 
schistosomiasis,  1421 

Urobilin,  1328 
test  for,  920 

TJropidcs,  578 

Urosporidium,  438 
Uriicacees,  162,  165 
Urticaria,  1627 

pigmentosa,  1627 Urticarial  fever,  1086 
Ustilago,  810,  1547 

Vaccine  treatment,  dysentery,  I393 
Vaccinia,  446 

Vacuoli  260 

Vagabond's  disease,  1578 
Vahlkamfia,  266-67,  276 Vanilla  itch,  158 
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Vanilla  playiifolia,  I  Si 
Vanillismus,  158,  614 
Variable  winds,  46,  49 
Variations,  periodic  temperature,  36 
Varicocele,  1416 
Varicose  lymphatic  glands,  1 1 36 

veins,  1416 
Variola,  446,  iioi 

hasmorrhagica  pustulosa,  1 103 
Vascular  modifications  (light),  103 
Veda,  6 

Vegetal  food-poisoning,  1 72 
parasites,  756 

Vegetation  in  prophylaxis,  106 
Vegetative  cycle,  293 
Veldt  sore,  1468,  1471  ref. 
Venereal  sores,  1636 
Venom,  ant,  197 

bee,  194 
centipede,  194 
lizard,  250 
scorpion,  184 
snake,  225 
spider,  188 

Venomous  animals,  179 
fishi  204 

Ver  du  Cay  or,  728 
macique,  704 
moyoquil,  704 

Vermiformia,  578,  616 
Verruca  seborrhoeica,  1633 

senilis,  1633 
Verrucas,  1633 
Verruga  Andicola,  1 1 96 

Blanda,  11 96 
de  Castilla,  1 196 
de  Crapaud,  11 96 
de  Sangre,  1 196 
de  Zapo  o  de  Quinua,  1 196 
mular,  1 196 
of  the  Andes,  1 196 
peruviana,  1190,  1196 

aetiology  of ,  1190,  1196 
complications  of,  1203 
critical  period  of,  1205 
definition  of,  11 96 
diagnosis  of,  1206 
history  of,  1 196 
pathology  of,  1200 
prognosis  of,  1206 
references,  1207 
symptomatology  of,  1202 
synonyms  of ,  1196 
treatment  of,  1206 
varieties  of,  1203 

Verticillium  graphii,  836 
Vertige  paralysant,  1450 

ptosique,  1450 
Vertigo,   endemic   paralytic,  1450, 

1458  ref. 
Vesicular  fever,  1 1 10 

Vespa,  species  of,  194,  196,  354 
Vespertilio,  403 

kuhli,  342 

myotis,  342 
Vesperugio,  2)77,  389 
Vetch,  red,  173 

Spanish,  173 
Vibrio  carriers,  1346 

cholerae,  1343 

Viereckia,  269,  271 
Umax,  276 

punctata,  276 
Vigna  catjang,  172 

filosa,  172 
Viper,  horned,  223 
Viper  a  bents,  223,  230 

msselli,  218,  2^3,  225,  229,  236. 240 

bite  of,  244,  248 
M.L.D.,  236,  245 

Viperid(s,  222 
ViperincB,  222-3 Viperine,  217 

t3rpe  of  venom,  218 
venom,  immunity,  244 

Vinegar  eel,  517 
Vision,  green,  175 
Vital  spot,  4 

Vitiligo,  1608 
Vlekkoorts,  1093 

Vleminckx'  solution,  1479 
Volutine  granules,  259 
Vulva,  elephantiasis  of,  1144 

Waba  (arrow -poison),  163 Wabain,  163 

Waba  jo  (arrow-poison),  163 
Wafiomi  tribes,  165 

Wagogo  tribes,  165 
Wakamma  tribes,  164-5 Wall  louse,  637 

Walsura  piscidia,  168 
Warburg's  tincture,  892 Warra,  159 

Warts,  filiform,  1633 
gonorrhoeal,  1633 Wasp,  194 

stings,  12 Wataita  tribes,  163 

\  Water-moccasin  snake,  219,  223 Watsonius  watsoni,  463 

Weapons,  poison  on,  161 
I  Wechselfieber,  847 

j  Weever,  lesser,  205 
Weil's  disease,  921 
Werlhof's  purpura,  if)26 

1  West  Indian  nodules,  1601 
1  modified  smallpox,  1 108 
I  West  monsoon,  49 
1  Whey  diet,  1334 
I  Whip-worm,  563 
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Whip-worm  infection,  1301 
Whitehead's  operation,  140 1 Whitemania,  species  of,  574 
Wliooping-cough,  1093 
Widal's  reaction,  929,  1071 Wildcbeeste,  333 

Wilson's  eczema  verrucosum,  1629 Wind,  Harmattan,  50 
Khamsin,  50 

-    land,  49 
mountain,  49 
pamperos,  50 
sirocco,  50 
solano,  50 
storms,  50 

Winds,  46 
local,  49 
periodical,  47 
permanent,  46 
trade,  47 
variable,  49 

Winterbottom's  sign,  975,  979 Wire-netting,  904 
Witch-doctors,  3 
Withania  somnifera,  148 
Worms,  disease  due  to,  7 
Wright's  method,  1295 reaction,  1089 

Xanthochroi,  63 
Xanthoderma  areatum,  1614,  1621 
Xanthoma,  species  of,  1632 
Xanthum  macrocarpum,  613 
Xeiiodon  severiis,  219 
Xenopsylla,  748,  751 

cheopsis,  19,  750,  752-3.  1033 
cleopatrcB,  365,  423 

Xeroderma  pigmentosum,  104,  1639 
Xilocopa  violacea,  194 
Xylocrypta,  680 

Yangonin,  154 
Yaws,  18,  180,  1170,  1444.    See  also 

Frambcesia  tropica 
forest,  1550 

Yaya  (Carib),  11 71 

Yellow  fever,  20,  1004 
.  eetiology  of,  1007 blood  in,  1009 
climatology  of,  1006 
complications  of,  1012 
definitions  of,  1004 
diagnosis  of,  1012 
Faget's  sign  in,  loi  i history  of,  1004 
incubation  period  of,  10 10 
morbid  anatomy  of,  1009 
pathology  of,  1008 
prognosis  of,  10 12 
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